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PREFACE 

The Energy and Ennronment Sen es of the Industrial and Tech­
nological Information Bank (]11..'TIB) e00s its second year of 
production with this special number_ 

The number is special in ~ ways: 
• it is a ·double· is.sue-i.e. it contains many more refer­

ences lalmost l.000) than pl"e\·ious nt1mbers: 
• it co,·ers a key topic. that of waste minimization. also 

known as cleaner production or pollution pre\"ention. 
This topic is central to the irdustrial programmes of tlk! 
United Nations Industrial De\-elopment Organization 
(U~TJDO) and the Uruted Nations Em·ironrnent Pro­
gramme (lf1\l'EP) and is highlighted by the joirt ·National 
Cleaner Production Centres· (NCPCl programme: 

• it presents abstracts of the papers presentated to the first 
and the third seminars on clearer production: 

• it pro,·ides the full text of O\"er I 00 case studies on cleaner 
production. pro,·idmg teclmological. materials balaoce 
and economic data: 

• there is a secti0n of abstracts in Spanish (thc keywords 
are a\"ailable in English). obrained from an Th.'TIB partner 
centre in Pcm. 

U?-4100 and U!'ll"EP/lndustty and Envirorunent haYe em­
barked upon the joint NCPC project (as mentioned aboYe) to 
bring the concept of cleaner production to a few cfe\·eloping 
countries in each g~graphical region-more details are pre­
sented in the following pages which present the cleaner produc­
tion programmes of both organizations. 

Inf onnation aquisition and dissemination will be an important 
pan of these pilot activities and this publication shows that there 
is a wealth of data already 3\·ailable. from commercial and 
non-commercial sources. 

However. this information may not always be so easily ex­
tracted. as was C\"idenced by the work in\"olved in preparing this 
,-olume. For instance. the lerminolo~- used in existing data 
bases is a barrier-·cleaner production· is not a term in most 
existing data systems. !n addiuon. the concept still has \"31)·ing 
interpretations and the material ·cwsified. by this tenninology 
reflects tliesc ,-ariations-i.e. one may find the term ·waste 

minimiz.ation· or ·pollution pre\·ention· but when one IC\·iews 
the abstracts. these are often not about waste reduction at source. 

NC\·enheless. the commerc~ data systems. as repn!Sented 
by the first tbret: data SC':tions in this \"Olume. l\'m~ a great deal 
iO offer and show that indusuy is already implementing the 
concepl of "cleaner production· -in fact a IC\·ic" of the ab­
stracts of such data bases show lhat this concept is not new to 
ioo~. Quite the co~. it has been around for many :years. 
but under the guise of ·process optimiz.ation· or ·process effi­
ciency-_ 

Considering that 

___ there 1s no mten:arwnal(\· agreed definitw'l of 
clean technolog_r.. 

the methodolo~- applied to select abstracts for the first three 
sections of this volume was to consider 

... the rreacment and disposal of process "·aste.c 

as outside the scope of this fC\·iew. in line with the conclusion 
of the abO\·e-quoted paper. 

This led to the inclusion of material on recycling. specifically 
·on-site· recycling. but also ·off-site· recycling. as the life cycle 
of a product requi1c:s off-site recyc!ing (e.g. for automobile and 
electrical product componen!S) to suceed 

Special thanks for contributions to this ,-olume go to: 
UNEP/lndusuy and Em·ironment which pro,ided the case 
studies from their ICPIC system: the Pan American Health 
Organil.ation·s. Centre for Sanirary Engineering and Em·iron­
mental Sciences. which proYidcd o,·er 200 references in Spanish 
from their data system: and. as always. to Materials Information 
which pro,·ides three major international data bases to 
L1'.'IDOIINTIB. from which the first three data sections were 
prepared. 

All of the data pro\ided in this and pm·ious ,-otumes of the 
Serie.> are 3\·ailable in ThfTIIr s system of data bases 

~I Clean kclmolo!,!\ Stud~ ,\ rc\'IC\\ or d.:an tc:~hnolo;\ pro_1.:cb ,11pport.:J h\ IJ!( <io\·crnm1:nt l>cpartmcnL.;_ ()~tohc:- l 'l'!(t 
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UNIDO ACTIVITIES 

IN THE FIELD OF 

CLEANER PRODUCTION 



The reduction of industrial pollution b~ means of cleane1 pro­
duction has been identified as the ke~- to ecologically SUSlainablc 
industrial dC\-clopmenr. Cleaner rroduction. also refened to as 
pollution pm·ention and waste minimii.ation. impro,·es em·i­
romnemal quality and often enhances profitability b~- eliminat­
ing waste at the source. It has been accepted. following the 
Conference on Ecologically Susta;l\1ble h<ustrial De\·elop­
ment 1ESID) in 1991 and the United Nations Conference on 
Em·ironment and De\·elopment (U1'CED' in 1992. as one of the 
primary tools for indusuy to achiC\·e em ifOnmental impro,·e­
menlS while remaining competiti,·e and profitable. 

Cleaner production requires the cominuou5 application of an 
integrated pm·enti,·e em·ironmerual strategy to processes and 
products with a ,-iew to reducing risks to hwnans and the 
em·ironment. The key issue is how to impro,·e the efficie~- of 
industrial production by reducing waste and redesigning prod­
ucts to make them less polluting and easier to recycle. The need 
is particularly great in small and medium-sized enterprises. The 
need for action is threefold: 

• Go\"enunent policies must be dC\·eloped that eocourage 
en\"iromnental management \t·ith an emphasis on pollu­
tion pm·ention as the first step in reducing wastes. 

• Institutions must be supponed that can effecli\·ely imple­
ment cleaner production programmes based on process 
optimll.ation. 

• Demonstration projects must be implemented that show 
that the em·irorunental and financial benefits of cleaner 
production arc as applicable to small and medium-sized 
enterprises in de\·eloping as in dC\·elopcd countries. 

De\"eloping countries are seeking to impron lhe producti\ity 
of their industrial processes. They are requesting assistance in 
conducting waste minimizatio11 studies. both at the en­
trepreneurial IC\·el and in indi\"idual subsectors. in order to 
examine the use of chromium in leather tanning. colour dye 
matching in tex1iles manufacturing. black liquor recovery in the 
agro-based pulp and paper ind~-. etc.. Requests submitted 
arc for technical ex-pens as well as technical information. 

The role of UNIDO 
Cleaner production. one of the four subprogrammcs of the 
UNIDO em·ironment programme since 1990. was endorsed by 
UNJDO member States in the conclusions and recommenda­
tions of the Conference on Ecologically Sustainable Industrial 
Development (ESID). organiz~d by UNIDO in 1991. 

With its emphasis on process improvements. cleaner produc­
tion is similar to process optimizc?tion. which aims to reduce 
waste generation in order to increase the compctiti,·eness of 
indust'). Cleaner production builds on process optimi1.ation b~ 
justifying process impro\"emcnts on emironmcrual as well as 
on financial grounds. UNIDO has the capaci~ and e\-pcricnce 
to provide technical assistance in Lf-ic field of process optimi1.a-
11on. both at the sectoral and at the sub-sectoral level. 

t.:NIDO acth"itin 
L'NIDO has assisted several large- and medium-~alc enter­
prises in process opumil'.atlon in tc\11lc ~ eini-:. printing and 
finishing An example of such assistance 1s that pro\ 1dcd to the 

\I 

Brazilian textile sector through the Applied Research unit of 
the Scnicio !liacional de Apprendii.agem Industrial tSE"!'-iAf) 
and the Cencro de Tecnologia da lndustria Quimica c Te:\.1il 
tCETIQD. now a self-finaoced trust fund projC\."'t administered 
by l7NIDO. The acti\·ities were aimed at computerizing colour­
metering. recipe optimization and ~-e-house automation. 1be 
goal was to achie'-e a cost reduction by reducing dyestuffs and 
auxiliaries as well as enefg_'· consumption and process time. A 
by-product of the optimization was a considerable reduction in 
the amount of polluting effilX'nts. The cost reductions ac hie\"ed. 
depending on the recipes. were as high as .JO per cent for 
dyestuffs and au.-xiliaries. 

Amther example of such assistaoce is that pro,·ided to the 
leather sector. Through the Leather DC\·elopment Centre in 
Kenya. l:""NIDO has assisted enterprises in enhancing process 
and product techmlogies that ha\·e boosted their domestic and 
e:\.-pon potential and at the same time reduced the ,-olume of 
pollution generated. l1iese process changes ha\·e included the 
follo\ling: the use of air rather than salt ~-ing to presen·e hides 
and skins. altemati\"e chromium formulations that f3'·our better 
chromium uptake in the tanning of leather: and the use of 
water-based rather than sol,·ent-based top coats for finishing. 

A third example is the work undenaken by UNIDO in chemi­
cal process sectors using hazardous or toxic chemicals. In 
Polar.d. tJNIDO ha5 assisied in a pilot-54:ak delli.)n:.""tration of 
cleaner production for cereal herbicides. In India it has assisted 
in a pilot-scale demonstration of applicator- and em·iroruncnt­
friendly pesticide formulatioIL That project im·ol\"eS integrated 
safety disposal of wastes and promotion of safer pesticide 
formulations. including biobotanical pesticides and more effi­
cient application technologies. 

U1'1DO also has the capacity and ex-perience to assist coun­
tries in fonnulating policies that ercourage cleaner production 
and enhance the capacities of national producti\"i~ and cn\"iron­
menlal institutions to carry out cleaner production progranunes. 
Pro,iding technical assistance in the field of cleaner production 
im·ol\"eS se\"eral types of capaci~· building. depending on 
whether the assistance is at the policy. institutiorul or enterprise 
lc\"el At the policy le\"el. L~lDO has capacity and e'-pericnce 
?n~ising industrial policies and strategies into which cnviron­
mcnlal considerations are incorporated. At the institutional 
IC\·el. UNIDO h3s worked in designing and supponing pro­
grams of institutional strengthening. combining technical ad­
vice. technical infonnation. training. study tours and the pro\"i­
sion of equipment. At the enterprise le\"el. technical assistance 
builds on the e\-pcnise (}f UNIDO in the field of waste minimi-
7..ation auditing and in the technical aspects of individual sub­
sectors as well as on its e\1ensi\"e library of technical infonna­
tion. 

ESID Strategin and Policies for Cleanrr Production 
Existing go,·emrnent policies often cncourdgc the cxccss1\"e use 
of resources by incorrect pncing or subsidies. or the~ assign 
preference to traditional end-of-pipe pollution control O\er pol­
lution prevention. lJ!\100 i5 working with a number of coun­
tries in the preparation of ESID strategics aimed at formulating 
!!O\·cmmcnt policie5 and programmes that ''ould promote 



cleaner production as an essential element of sustainable devel­
opment plans. "These effons include reviews of existing indus­
trial. em·ironmental and technology policies to identi(\· those 
policy componerts that are discouraging cleaner production am 
to fonnulate alternative. proactn·e policies that would encour­
~e cleaner production. 
-UNIDO is cooperating with the U ruled Nations Em·iromnent 

Proeramme tUNEP) and the World Bank in the preparation of 
gmdelines for pollution pre\·ention and abatement in more than 
50 industrial sectors. and it is contributing to in-Oepth UNEP 
technical repons on cleaner production. 

Economic gro1'"tb 1'ith clean production 
• .c\n international conference on economic g10\\1h with clean 
production was organized in 199.J by the Commom,·ealth 
Scientific and Industrial Research Organization ml UNIDO 
at Melbourne. Australia. Representatives of Go,·emments. 
imUSU\· am scientific and technological institutions partici­
pated i~ three days of debate and discussion during which 
practi--;ai approaches to ESID. were identified. Cleaner pro­
duction issues specific to 12 industties. including leather. 
tex1iles. mineral-processing. metal-finishing and mining. 
were discussed in detail in separate workshops \\ithin the 
framework of the conference. A set of 10 guiding principles 
fo! the achiC\·ement of sustainable development were drawn 
up by the conference. The Melbourne Principles emp~ize 
as prerequisites to the achievement of ESID. the specific 
roles cf all concerned parties and the imponance of coopera­
tion between Go,·emments. industJ)· and research institu­
tions in both ~-eloped and dC\·eloping counuies. 

Building institutional capacities for deaner production 
At the institutional IC\·el. UN1DO recognizes the importance of 
well trained. equipped and informed public- and pri,·ate-sector 
institutions promoting cleaner production. It is providing insti­
tutional suppon and information about cleaner production to 
govenunental and non-governmental organizations. 

National cleaner produdion centra 
UNIDO. in cooperation with UNEP. is beginning to work 
with industrv-orientcd institutions such as national produc­
tivil\· councils and chambers of conunerce am i~·- A 
ne\\~ programme has been launched to st.pport national 
cleaner production centres (NCPCs) in approximately 20 
countries for a five-year period. NCPCs will play a coordi­
nating and ca~lic role in cleaner production by providing 
technical infonnation and a<h ice. stimulating the demonstra­
tion of clea.ier production leChniqucs and tcchnoiogies. am 
training industry and government professionals Dunng the 
first phase of I.he programme. 199.J-1997. support will be 
provided for eight !iuch cenu~s an d.::velopmg countries am 
economics in transition. 

Cap~· - building for ck:aaer produdion in Sri Lanka 
Acti,·ities ofL 11\100 at tbe institutional lC\·el irrludc suppon 
for cleaner production programmes within em·ironmental 
manaeement aeencies. lil\ 100 is working on such a project 
with dte Ce~ Environment Authori~· of Sri Lanka. It is 
building the cap:ici~· of the Authori~· to use waste-reduction 
measures as the first step in achiC\"ing indusmal compliance 
,,ith em·ironmental nonns. am is also pJO\·iding seed money 
from a ~·ok·ine loan fimd for low-cost cleaner technologies. 
UNIDO is starting a similar effon with the em·ironmental 
autlx>ri~· of Nepal 

Introducing deaner production in enterprises 
lThilDO suppons indi\idual sectors that are interested in 

irtroducing cleaner production programmes into their activities. 
Some recently completed acti,ities are in the cement sector in 
E~·pt and the cane sugar sector in Mexico. A demonsuati~n in 
the metal-finishing sector is curremly un«rr way in Pakistan. 
Demonstrations in other Asian and Latin American countries 
will be initiated during l 99.J-1995. 

Oeaaer prududion at the Suez Cement Compau~· in 
Egypt 
L'NIDO has just completed a cleaner production project that 
assisted the Suez Cement Company in Efil·pt to achiC\·e 
significant pollutant reductions through source reduction. 
These include reduction of 12 tons per day of clinker loss to 
the air from its Quattarnia cement kiln. reduction of 20 tons 
per day of material loss from the raw material~ area of ~ts 
Suez plant and an apparent material loss reduction of 1'2 
tons per day from that plant's kiln. 

Cleaner production in India 
For the past two yeaIS. L~1DO has been working with the 
National Producti\·in· Council of India on the project Dem­
onstrations with S~l Industries of Reductions in Emissions 
and Wastes (DESIRE). UNIDO has supported demonstra­
tions of the potential of waste minimization in three sectors: 
agro-based pulp and paper: pesticide formulation: and tex1ile 
dyeing and finishing. The 12 plants that participated imple­
mented 210 options with an in..-estment of approximately 
USS 300.000 which in tum resulted in monetary 53\ings of 
approximately USS 3 million. In the case of the pulp aro 
paper and textile sectors. there was a significant reduction in 
\'Olume of water used and organic matter discharged into the 
enl"ironment and in the case of pesticides fonnulation. there 
was a significant reduction in toxic fugiti\'e emissions am 
health ha7.ards risk. 

\"II 
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I.Summary 
The cleaner production concept was coined by UNEP in Sep­
tember 1990. This paper explains the cleaner production con­
cept. w~· it is imponanl what are the benefits. what are the 
baniers to arioption. and what can be done to promote it. The 
final sections focus on the objectiYes and activities of UNEP·s 
Cle~r Production Progr.unmc and highlights two ongoing 
acti,irle5. to illustrate how UNEP IE is promoting ilS implemen­
~u.>n. One of these acti,ities is the joint UNIDO/UNEP Na­
rio:tlf Cleaner Production Centre Programme which aims to 

~-stt!blish approximate I~ 20 national centres in dc\-eloping coun­
uies and '!COnomies in transition to promote cleaner production 
~ities on lhc national lC\·el. 

2. What is Cleaner Production! 
Cicim!r production means the continuous application of an 
integrated pre\·enti,·e em·ironrnental strategy to processes. 
products and serYices to iocrease efficie~· and reduce risks to 
humans and the em·irorunent. 

• For production processes: cleaner production included 
conserYing raw materials and energy. eliminating toxic 
raw materials. and reducing the quanti~· and toxicity of 
all emissions and wastes before they leave a process. 

• For products: the strategy focuses on reducing impactS 

along the entire life cycle of the product from raw mate­
rials e~uaction to the ultimate disposal of rhe prodUClS. 

• For sen·ices: Cleaner Production reduces the em·iron­
mental impact of the serYice pro,·ided over the entire life 
cycle. from system design and use to the entire consump­
tion of resources required to pro,ide the sen·ices. 

• Cleaner production requires app~·ing know-how. im­
proving technolog) . and changinf attitudes. 

Many preventi,·c terms - such as eco-efficiency. pollution 
pm·ention. waste nrinirnization. soun::e reduction - are in use 
today. At UNEP. the term "cleaner production" was chosen to 
cncom~s a comprehensive approach 10 production. Thus 
cleaner production co,·crs both processes. products and sen·ices 
and impacts of all. including their design. utiliz.ation and usage 

HG URE I. Essenual elements of a cleaner production stratc~ 

of raw materials and energy. It co\·ers all wa._qes - hazanf­
ous/toxic or not - whether emitted into the air. water or onto the 
land. The term acknowledges that cleaner production requires 
not only improving efficie~· and material substitution - using 
tools such as 1echnology and know-how - but new managerial 
skills and policies as well. It also acknowledges the imponance 
of design and use of products as well as sen·ices lbe cleaner 
production strat~· is schematicall~· shown as figure I. 

J. Why is Cleaner Production lmport:ant! 
In the Jong ruIL cleam:r production is the most effective \•:~· to 
design aro operate industrial processes and to de\-elop and 
produce products and senices. The costs of wastes and emis­
sions. iocluding ne,gatiw em·ironmental aro health impacts. can 
be aYoided or minimized by applying the cleaner production 
concept from the beginning and appl~· it continuously am 
tluoughout the entire life c;:de 

The costs of the traditional. reactiYe emironmental suare~ -
the end-of-pipe strat~· - are well known. For example. in the 
United States. industry and go,·emment speoo an estimated 
SI 15 billion each year. according a to U.S. go,·enunent repon 
"EnYirorunental Im·estments; The Cost of a Clean Emiron­
ment" (1991). The World Bank estillldted in 1992 that Easr 
Asian countries would spend up to S20 billion a year during the 
1990 · s to clean up cm·uonmentaJ damage brought about by 

rapid iooustrializ.ation and population growth. Worldwide it has 
been estimated that O\·er 300 billion is acing spent each year for 
em·ironmcntal projCC'ts. mainly for purchasing and maintaining 
end-of-pipe technologies_ 

For manufacturing firms these costs do not add value to the 
products produced. In contrast. when cleaner production is 
applied. processes become more efficient because they require 
fewer raw materials and/or generate less waste. 

4. What are the Benefits of Cleaner Production? 
As mentioned earlier. cleaner production is good business. good 
for both government and indusuy. The lesson from the past is 
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simple: it is less cos~· to pf"C\·ent pollution at the source than 
to clean it up after it has been produced. 

lmplemenung cleaner production ma\· oot soh·e all em·iron­
mcmal problems at a facility. but it will decrease the need for 
end-of-pipe equipmenl and create less toxic waste to treat and 
dispose. It ofien reduces workers· exposure tc hazardous 
chemicals. and usually reduces the incidents of accidents that 
can hann surrounding areas. Products that are designed and 
produced with cleaner production in nund are often less harmful 
for consumers to use. and their residuals are normally less of a 
burden to waste streams. 

Following are three brief examples of cleaner production 
applications that ha\·e been collected by UNEP"s Cleaner Pro­
duction Programme. ~ are from the International Cleaner 
Production Information Clearinghouse. discussed in Section 
6.-1. 

Eumplc 1: 
A leather tannery installed a simple six step chrome 
reco,-e~· procedure The six steps included: collect 
spent tanning liquor. add magnesium oxide and po~­
elecuolyte. control acidi~ and stir. stop StJrring and 
senle. decanting. add sulfuric acid. control acidity and 
sur - ready for use as tanning agent. The im·esanenl cost 
was USS-l0.000 but annual savings were USS-13.550 
within the first year_ The payback period was l l monlhs. 
Esamplc2: 
A te:\1ile company reduced its dye_ water and energy use. 
and volume of waste water discharge releases by reusing 
dye bath£ at the end of a ~-cle to prepare for the ne:\1 

cycle. Im-estment costs were lJSSIS.000 but annual 
sa\ings were USSl00.000. so the payback period was 
o~· 2 months. 
Examplc3: 
...,, combination of 8 process changes in a brewe~· re­
duced the overall COD and suspended solid loads to its 
waste water facili~- by 19% (a combined measurement 
in cubic meters) ~ savings in effluent charges alone 
were USS 96.900 per year. 
Example 4: 
A furniture manufacturer implernenled cleaner produc­
tion already in the design phase of the development of a 
new office chair. Material substitutions included the 
elimination of hea\")· metals in the plastic pigmentc; and 
changing the base coating from po~·propylene~oated 
steel to fiberglass-reinfon:ed ~·Ion. The seat CO\"er is 
now held on with a draw string for disassembly before 
re~cling. The supplier of the ~s piston and castors 
where asked to take their products b3ck after us:: and 
dismantle for re~· cling. The savings in energy consump­
uon are approximately 50% and the emissions of carbon 
dioxide. phenols and tluonne were reduced by 40-K<J1%. 
The producuon cost per chair was reduced by USS:; not 
mcluding potential sanngs m en\'1ronmcntal cost 

5. If It Is So Good. Wb~· Isn't [\·e~-bod~· Doin~ It? 
The main reason people resist cleaner production is entrenched 
habits and a reluctan::e to change. But other reasons h<m: been 
documented as well They include: 

• costs of end-of-pipe treatment strategies b;n·e been ac­
cepted as a cost of doing business. since in many cases­
especial~- in good ecoromic times-these costs are not 
,-e~· high in relationship to other costs of producnon: 

• regulato~- systems overwhelmingly focus on end-of-pipe 
solutions: 

• mismatches exist in responsibilities between the people 
who can change processes and redesign products and the 
people who manage the wastes they g::ncrate: and 

• ther~ is a lack of knowledge that alternatives exist. 
1be difficulty of implementing cleaner production is in adop­

tion. It is not always a problem to find the right or llC\\ 

technology. But it does always requin: changes in attitude at all 
la·els of a firm. from top management to shop floor. Cleaner 
production is a corporate cultural shift: from the "pollution 
control culture" to the "waste reduction ethic." 

Firms that do get serious about cleaner production ha\·e 
managers who have announced that cleaner production is a top 
priority of the company and have followed through with corpo­
rate progranunes to make it happen The programmes ha\·e 
e~-piicit inceni.i\o. uficu financial. fo; employ~ to com~ up 
with ideas that work. Some programmes b;n·e cleaner produc­
tion e~-perts who roam the plant sometimes offering technical 
advise but more often simply spreading the message These 
e~-perts try to get people to think differe~· about the wlit 
processes they operate eve~-clay. They ask "why" questions and 
do not accept "because it always has been done like that" or "it 
isn ·t broken" answe'S 

Example: 
Some employees of a DOW chemical plant in the United 
States asked why the process they operated had a step 
requiring frequent e~-uacuon of a waste product. The 
process engineers analyz.ed the situation and disco\'ered 
that the step was not neces~· and eliminated the step 
and the waste. 

Outside pressures can help make cleaner production happen. 
especially as regards the products themsel\'es. Consumer.; in 
Canada have created a booming market for cloth shopping bags. 
In many areas of the world. phosphates have been removed from 
detergenls Automobile designers are. once again. making auto­
mobiles smaller. lighter and reconfiguring them. The Montreal 
Protocol has brought a sun.c;et to the worldw·ide use of chlo­
rofluorocarbons. Negotiations are un<icrw<iy to make reduc­
tions or cnanges in energy use so as prC\ent globdl wa. .nmg. 

lnno\'at.ive firms a.re not ,,aiting fortt.eaxc to fall. Jnn·wativc 
go\"emments set up programmes and regulations to support 
cleaner production acthiues in their countries. L"NE? IE pro­
ndes all stakeholder with help and support in their actions. 
\\ ls..:ikr the~ be 1iational. regional. local or compa~· specific. 

" 



6. UNEP Il:'s Cleaner Production Programme 
One of the main barriers to the adoption of cleaner production 
by go,·emmcnts and industty is a lack of information. Helping 
eliminate that barrier is the UNEP IE Cleaner Production Pro­
gramme. 

The programme h.1s roots that date back to le: actiYities in the 
mid 1970"s on low- and non-waste technologies. The Pro­
gramme was not fonruilized.. howC'\·er. until 1989 in response to 
directi\-es issued by the UNEP Gm·eming Council meeting that 
~-ear. The Programme was officiafh· launched in 1990 at the 
Canterb~· Seminar in the United Kingdom. In 1991. DiJec­
tiYes of the U1'i'EP 16th Session GoYeming Council eftCctiYely 
institutionalized the Programme. The Programme h.1s also been 
suon~· endorsed in Chapters 20 3Jld 30 of Agenda 21 Its 
current workplan follows a decision taken ai UNEP"s 17th 
Go,·eming Council held in l\.1ay 1993_ and further expansion in 
1996 and 1997 is follo\\ing directi\·es of the 18th Governing 
Cowteil (May 199;). 

The traditional way of dealing \\ith em·iromnental impacts 
. h.1s been to. in essence. stand at the back end of industrial plants. 
collect the waste by-products and try to control them in ,-arious 
ways-sometimes by treating them tluough dilution or detoxifi­
cation or solidification-or simply by uying to contain them in 
barrels or landfills. 

Another aspect oi this traditionai managemelll or controi 
strategy is to view wastes in narrow and separate terms and 
under different regulatory schemes based on where they end 
up-in the air. in waterways. or on the land. Thus. some people 
are concerned arout air pollutants. others about waste water 
emissions. and others about solid wastes. 

Cleaner production is quite different It is applied at the front 
end of processes and at the design stage of products. Cleaner 
production is. thus. preYentive rather than reactive. In a cleaner 
production mode. one worries about the totali~·--the entire 
system-rather than just focusing on one component. just one 
output. 

With this in mind. the objectives of the Cleaner Production 
Programme are: 

• to increase worldwide e:·rnreness of the preventive em·i­
ronrncntal protection strategy embodied in cleaner pro­
duction. and 

• to help go\"emment and industry dC'\·elop cleaner produc­
tion programmes and activities that will ex-panel the adop­
tion of cleaner production now-how and management 
approaches 

These objecti\"es are met by canying out acti,ities under 
SC\cral closely relatl"'..d elements: 

• Training and Technical Assistance. 
• Pub licatio as. 
• Working Groups. and 
• International Cleaner Production lnfonnation Clearing­

house CICPJC). 
6.1 Training and Technical As.,istance 

{)\'er the DC:\1 two years. the activities of the Cleaner Production 
pro!!rammr. "ill increasingly focus on promoting self·sustain­
ing cleaner production programmes in deYcloping cour.tries. 
Building capacity within an organi7ation. goYcmmcntal or pri-
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,·ate sector. is the most effectn·.: way to ensure that the cleaner 
production philosoph~· is implemented. 

The process staned in Paris in September 1991 when L'"l\'EP 
IE held a workshop so that industry and go\-enune111 experts 
from de\·eloping countries could meet and discuss their needs 
with e'.\11Crts from coumies that already li<m: programmes 
tmderw~·. De\·eloping counuy participants came from China. 
India. Malaysia. the Philippines. Egypt. Poland.. RU'!isia. Mex­
ico. Venewela. Ecuador and Brazil. By the end of the work­
shop. participants drafted cleaner production action pla!lS either 
on a regional or co~· basis. The China Cleaner Production 
Programme. de\·eloped in cooperation "ith UNEP IE and partly 
funded b~- the World Bank. is an outcome of this meeting. (See 

Section 8). 

In tum the Cleaner Production Programme drafted a strateK'· 
to suppon the needs identified at the workshop to make the 
action plans a reality. Ultimately. IE hopes to further suppon: 

• Industry demonstration projects. 
• National Oeaner P:-oduction centres in da·eloping coun­

tries (see Section 7) . 
• Technical. managerial. and policy workshops and train­

ing sessions. 
To aid the Cleaner Production Programrne·s training acli\·i­

ties. as well as to support those of other organizations. the 
Programme is in the process oi cieveioping a cieaner production 
training manual. 

6.2 Publications 
Through various publications. the Oeaner Production Pro­
gramme provides information on specific subjects and reaches 
people who do not have the necessaJ) equipment to use ICPIC 
or who do not need frequent contact 

One of the latest publications is a booklet on Government 
Strategies and Policies for Cleaner Production. The booklet 
aims to e'.\-plain to leaders in government and industry that 
cleaner production is likely to lead to economic benefits as well 
as envirorunental ones. that there is oow :in important window 
of opponunities that should be seized and that cleaner produc­
tion is the best w~· of fulfilling the requirements of Agenda 21. 
The booklet emphasizes the importart of the de\·elopment of 
strategies and policies to implement cleaner production. It spells 
out an effective overall strategy in beginning a cleaner produc­
tion progranune. and describes some of the lllSlrWnents that are 
available to governments for implementing cleaner production 
policies 

11le most recent publication in the series of cleaner production 
technologies implemented in industry is the booklet ~ 
Production Wort ·..llik.Jl published in cooperation with the 
United Kingdom. The booklet is the third in this series. The 
booklet contains 23 examples of cleaner production techniques 
and procedures implemented all o\·er the world. It shows that 
clcanerp1oduction works and is good business in developed and 
developing countries. 

The Ckancr Production Newslener. published twice a year in 
the spnng and the fall. is available in English. French. Spanish. 
Chinese and Polish. II provides updates on the Programme·s 
activiues and thr. latest cleaner production news worldwide. 



Other n:cent publi:ations include (!eaner Production in !JN 
filia P:.Icific Fconomic ~ratior Region (in COOtJCration 
wi;b U~. EPAl: Cleaner Prodm:•jon_W'lrldwirlc tin' 10perati0n 
'' ith UK): l1te Audit aT'1 Re<!Y!-:tion Manual lor Industrial 
W~e_s C n coopcr..>tion with lJ NIPQ): aM the Climate Change 
t!nd Effi.:ier.cv in lndusti\· (in cooperat! .. m with IPIECA). 

A r.ew series "f booklets on cle:>.."lCr production in specific 
industry sectors arc under de,·clopmcnt. Jn 1996_ booklets on 
cleaner production in the follo~,·ing i.idt·~- sectors will be 
pub1ishcd: 

*Food Processirig Industry 
*Lca•tier Tanning indusu:.­
*Mctal Manufacturing Indus~ 
*Tc:1..1ilc btdus~ 

6.3 Uorki.,:: Groups 
The \\r.Iking groups link I.he Pro~ with cleaner produc­
tion tec::mology and Policy dC\·clopment experts Tix: Pro­
gramme currently has ei!;ht formal groups. Two groups co,·er 
issaes on P.ducation. and policies suategies aitd instruments. 
The six others are organized by !:;it:cific i'ldustri11 sectors: 

• Metal Finishing 
• Te:\1ilcs 
• LeatherTanning 
• Biot'!dinology 
• Food 
• Su!>tainable Product De,·elopment 
• Policies and Str?tegies 
.- Education 

-:be members of the working groups' oiurueer their time and 
talent Some groups arc supported with func;s or in-kind serv­
ice3 by associated groups. For ic:1al!Ce. the Sustainable Product 
O<!'·elopmerit Working Group hds been financed by the D•;tch 
Mirj~· of Em;ronment. the Ci•y of Ams:erdam_ and the 
Pro\ince of North Holland. 

Working groups support the Cleaner Production Programme 
wilr- ex-perts from aronnd the ,._ :•:1rl anJ pro,idc technical re­
"icws for publications and info· ~1ation I.hat goes into ICPIC. 
They have been mstrurr'!nial I'·,. ·,\·iding new Case Studies. 

W0Iki.1g groups ,::lo;c help d;s•.en.;r.atc infonnation. The Tex­
tile \V oiking Group p·Jblis; ;::s ,t<; ·Jwn newsletter and has written 
a technical gulje_ Tl·~ i'olic1~·· ;1".d Strategics Woncing Group 
has i.leen organizin11 serninan. in SwedetL Lit.'tuarua the Neth­
c.rlands and lfnited Kingdom. ille Education Working Group 
has also organized a training" r rlcshop for NCPC directors. 

6 . ./ 1"temational Cfean .. ·• _r.roductwn lrformation C/ear­
i1,ghouse (ICPJC) 

ICPIC ;iru; been de\'elopcd b~ the U.S. Environmen~ Protection 
Agency to share infonnation on Clec:ncr Producticn elecuoni­
cally. The original on-line system contained case-s~:.idies. pub­
lication abc:tracts. a bulletin of C\·ents. and a messa~e centre. 

In t '.'li;~. U~EP IE initiated a number of effort.<; to re\'icw and 
itr1eli0\'e ICPIC. As a result of quantitative wt qualitaU\'e 
rc\i~ws of the on-line sy<tem. ICP!C was taken ofT-Iine. Efforts 
\I dS ;r,itiatcd to crca1e new and c;.;!'and existrng infoITT.<.tion 
dissemination mechanisms. Tr.cse cffons include: a diskenc 
H..-sion cf the database. an c -mail and a World Wide \'v'eb 

connection 'ia lntemel and additional hardcopy publications 
SU( h as the Cle: ner Production Newsletter. aitd the series 
Cleaner !">roduction Worldwid:: 

The diskette \'Crsion of ICPIC will contain much of the same 
infor.iiation as the on-line system. Tlv' major difference is that 
the on-line message centre will be .eplaQ'd with the connection 
through Internet. Tix: diskette version will be available by 
Ja~- 1996. The World Wide Web informafon is also under 
de,·eJopment. 

6..5 Future of the Programme 
In addinon to tht. <;e acti\'ities. t.'ie Clearter Production Pro­
gramme will be e:\-pandi1,,; its informauon dissemination ef­
forts For instana:.. the Cleaner Production Newsletter will be 
UCL'lSlated into more languages_ including Russian and Arabic. 
ICPIC is beir . .,, teclmically aitd substanti\'ely upgraded. For 
e:\ample. the bulletin section has been modified aitd now carries 
the same information as tlw newsletter. The Irey consideration 
is to dc\·elop the latest and current means of information transfer 
(internet etc.) while maintaining and maximizing the traditional 
methods of transfer such as publications. 

7. Implementing Cleanc>"' Production: The National 
Cleaner Production Centres Programme (NCPC) 

Tre United Nations Industrial De,·elopment Organization 
(lTh.1TDO) and UNEP IE have jointly· launched a r.ew project to 
prom::ite cleaner production_ This ne\\ programme is aimed to 
support National Cleaner Production Centre!' (NCPCs) in ap­
proximately 20 countries o\·er a five year period. The NCPCs 
are to pla~· a catalytic role in promoting cleaner production by 
pro,·iding technical information and ad\ise. stimulating demon­
strations of cleaner production teclmiques. and uaining in mSU)· 

and govemmer.t professionals. The centres are designed to be 
managed by ex-pcrienced counuy nati'.>nals and hostca prefer­
ably in existing non-govemmr:ntal organi7..ations. Support for 
the project has come from the governments of Austria. Den­
mark. the Netherlands and ill.'EP. 

In Phase One of the programme (surted late 199.J). NCPCs 
ha,·e been established and in operation in the following coun­
tries : 

*Brail 
*China 
*Czech Republic 
"India 
*Me.,;co 
*Slovak Republic 
"Tanzania 
*Zimbabwe 
On B-15 December 1995 UNJDO and UNEP will host the 

fust annual e:\"J>Crien.;e exchange meeting between die partners 
of the NCPC programme. The achievements of each NCPC will 
be accesc;cd a;1d the ·omt UNIDO/UJ\'EP imti?ti\'C will be 
cva!uatc.d. Th-. expected outcome of the mcctirg is a impro\·ed 
strategy for the joint programme 

':',J WhJ· iVCPCs? 
Several compelling reasons arc e\'idcnt for UNIDO and UNEP 
to support the establishment of ]';(PCs in developing countries. 
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There are needs to: 
• Change national policies and industrial approaches in 

d~·eloping countries regarding indt•strial envirornnental 
management if~- want to achiC'\·e ecologica!ly sustlin­
able industrial de\-elopment Cunent policies and ap­
proaches reflect earlier strategies of emironmental man­
agement from industrializ.ed cotUllries. The snategies 
rely on dilution as the solunon to pollution. and pollution 
conttol as an option in some emironmcntally degraded 
situations. 

• Stimulate better information am teclmology transfer/ad­
lptation fror.- industrialized and de\-eloping countries to 
industrial enterprises and em·ironmental management 
.,1gencies in de\·eloping countries. 1laese needs were 
\"Oi • .;-~d at the Rio Conference. 

• Demonstrate in dC'\·eloping countries the emironmental 
and financial am·antages of cleaner production tech­
niques and teclmologies. Show that cleaner production 
teclmiques aRI teclmologies are appropriate to t.'leir spe­
cific situations. Success of this approaches has been 
illustrated in the IE supponed Clc-.aner Production Pro­
granune in China descnbed in the follo,,ing sectio1t 

• Coordinate the promotion of cleaner production lIDOngst 
international organizations such as UNIT)() and UNEP 
(as well as bilateral aru mllitilateral organizations). Both 
tJll.i'lDO lnd UNEP t.ave s..~·eral activities tha1 are en­
couraging cleaner production These activities reflect 
individual requests coming from countries ar.d "ingle 
purpose initiatives of UNIDO and UNEP rather than a 
more objective. strategic approach to specific needs of a 
co~·. 

• Establish the capacity to de•.-elop and i:nplement cleaner 
production To enable this shift the NCPC project sup­
ports coUIIU)· initiatives that would formulate and imple­
ment a coordinated and integrated programme for cleaner 
productio1t 

7.2 Draw on the Experience of Others 
In designing and implementing the NCPC project. UNIDO and 
li1\1C:P are drawing on the experiences of European and North 
American countries as well as UNIDO and U~'EP exJ>erience 
from field projects. Of particular relevance are the PRlSMA 
project in the Netherlands. the Landskrona Project in Sweden. 
the Norwegian-funded cleaner production project in Poland. the 
UNIDO projects in India on cleaner production. and the joint 
W1rld Bank/UNEP/China Cleaner Production programme. All 
of these projects identified cleaner production techniques and 
technologies for companies based on results of waste reduction 
audits. 

7.3 Follow-up to the UNCED Conference 
L'NIDO and UNEP believe that the NCPC project has the 
potential to be a significant and substantive follow-up to the 
Earth Summit. UNIDO and UNEP see NCPCs as playing an 
effective role in the transfer of technical information and tech­
nology from developed counties to industrial enterprises alld 
environmental management agencies in developing countries. 

More information about the joint UNTDO/Ul'l'EP NCPC pro­
gramm.; can be obtained either from UNJDO. Environment and 
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Energy Branch. Vienna. Austria or from U1''EP IE (address at 
the end of the document). 

8. Implementing Cleaner Production: The China Project 
The China Cleaner Production project is a cow;ionent of a 
We.rid Bank Technical Assistance Progranune t.> China·s Na­
tional Emironmental Protection Agency (~'EPA). Ll}.'EP IE 
was requested by NEPA to assist in the design and dC\·elopment 
of a national cleaner production plan 

The plan will outline the priorities and steps to be taken for 
im·estment to be made over the De:\."t 3-5 year period. 

The project was designed to: 
• OC\·eJop aRI test a systematic approach to deaner pro­

duction in China. 
• highlight the potential for cleaner production in 25-30 

Chinese companies. 
• develop effective cleaner production Policies. and to 
• disseminate cleaner prodoction in Chinese society in gen­

eral. 
The World Bank loan \\ill finance technical innovations in 

some of the companies that take pan in the prcject aRI dissemi­
nate the results to oiher industrial sectors in China and world­
\dde. 

The project has four phases carried out over a three year 
period. 

• Preparation Phase: In this phase documents available on 
cleaner production methodologies were translated into 
Chinese. three training seminars were held to train future 
trainers. and future trainers put their skill into practice 
conducting test &udits in selected companies. 

• Demonstration Phase: During this phase. three demon­
suation projects will be launched. these projects will 
consist of doi~ an audit. generating alternatives and 
implementing options. the experience gained. what the 
effect.~·e measures are and what the barriers are to imple­
menting cleaner production. will be documented and the 
results publicized. 

• Policy Research Ph2se: Concurrent to the demonstration 
projects. a set of policies to promote cleaner production 
will be developed by analyzing existing em·ironmental 
and industtial policies. and their effeets on cleaner pro­
duction. and an evaluatie;n of the existing effecti,·e 
cleaner production policies. Furthermore. obstacles that 
are identified during the demonstration projects will be 
fed into the final recommended options. 

• Information Dissemination Phase: Results from the pro­
ject will be disseminated throughout Chinese institutions. 
the Ultimate goal is ~:> have 3000 companies working on 
cleaner production within the ne~1 five years. 

The Preparation Phase was completed in 1993. and even in 
this early stage. substanual economic and environmental bene­
fits have been ideiltified. 

• Sixty-seven cleaner production options. v~·ing from 
managerial changes to process modifications were imple­
mented. Most of them were lo\\· and no-cost. 

• Less than $16.000 (US) was invested and over $350.000 
"as saved. 



• An 3\·erage of more than 50~,c, of the COD load in the 
waste water was eliminated. 

During 199-' and 1995. the Demonstrauon Phase and the 
Poli~- research P~ wil\ be completed. During this period. 
more e:q>ens will be trained. the "Chinese Cleaner prodoction 
Assessment Manual" \\ill lie finalized. three indusuy specific 
manu:tls will be prepared. 30 company specific demonstration 
project \\ill be completed. three models for disseminating the 
cleaner production concept will be drafted. and fo-e poli~­
studies \\ith recommendations for impn.i,·ements to existing 
pohcies and legislation. In addition. training materials and 
,-ideos will be 3\·a.ilable for Chinese e:q>ens to assist in their 
effons to disseminate the result of the project througrout China 

One of the great challenges in the future development of the 
Chinese Cleaner Production Programme will be to sMt the 
im·esnnent poli~- from eoo-of-pipe equipment to the integrated 
cleaner production approach. This change in im-estment policy 
will generate indu..c:trial growth together with environmental 
improvements. a significant step forward in China· s effons to 
mo,·e towards sustainable de\·elopment. 

9. Conclusion 
The agenda for the 21st cen~ will be cleaner production. 
Together with iooust~-. governments and other international 
organizations UNEP IE will continue to play a key role in setting 
the p1Cl·entive strategy to help assure that our common future 
truly is sustainable. There is an urgent need for a shift in the 
traditional single media approach (e.g. air. water and energy) to 

the pn:,·entive integrated multimedia approach of cleaner pro­
duction. 
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HO\V TO USE THIS PUBLICATION 
1be Energv and Environment Serre$ consists of a recelll techni­
cal repon on a currenr topic (in this case. waste minimization). 
followed by two sections containing abstracts of technical ma­
terial. 

1be first section is entitled ··waste Minimization .. and con­
tains abnost 500 abstracts of papers taken from three leading 
irlemational darabases on materials technology. 1be abstracts 
are arranged under three topics: metals. ad\ cmccd materials and 
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u.S. Army Construction Engineering Research Laboratory 
Volatile Organic Compound 

This document was prepared fo:- UNIDO by Christina Ruiz 



PREFACE 

This information package has been p~pared to describe !he 
current situation of cleaner technologies and some spccifo: 
as~'CtS related to It s-JCh as chlorinated sol'"eru and Rk.'thods to 
reduce their u.;c in the paint and coa•ing as well as metal deaning 
industries. 1be package consists of a shon s~· tlken from 
different journals. confcrcll\.-es papers_ and repons-reference 
to lhc original literature. comamed in the bibliography. "ill 
pfO\·idc more depih to this re\·ie\\ . 

An infonnation package is intended as a timc-sa\ing. tool 
which supplies p~· information seiccted from a \\ ide \"ari­
e~· of existinf sources "hich usuall:y ~- not be readily accesi­
ble to dC\-eloping countries 

I. INTRODl~CTIO~ 

fawironmemal protection L" now_ more than ~·er. of high sig­
nificance to nearly all counoics. Regulations are being imposed 
to lim!t releases from indusoial plants_ and pollution co.-iol as 
a waste management measure no longer pto\·ides the solution 
to maimain a heal~· em·imrunent and profitable industries. 

Waste minimi7.3tion and its many related syno~·ms are to­
~- -s interpretation of waste management. that is. to pl'C\·ent or 
reduce wastes at their source instead of treating the waste after 
generation. as is the case with conYentional pollution control 
methods_ 

Waste treauncnt methods produce a large amount of new 
chemical!\ For example. the United States En\·ironmental Pro­
tection Agency 1EPAl (II. estimates that incomplete combus­
tion of waste produces lhousands of new chemicals of which 
only about IOO ha\·e been identified. Furthennon:_ disposal 
methods are ,·cry often unsatisfacto~· as the waste as such still 
remains. C\·en tilough in another fonn. ha7.ardous to the em-iron­
ment. 

Waste minimization brings SC\·cral benefits to 1ndu~· such 
:JS more efficient use of resources. less or no costs for waste 
treatment elimination of future disposal-related liabilities. safer 
working conditions. and a positive public image. Experience has 
shown that the im estment required to implement waste minimi-
7.ation methods can be returned within 3 years or C\-en less. based 
on the factors indicated above (21 

Waste minimiJ.ation will also reduce the (legal and illegal) 
lraffic in huardous wastes. which are frequently e:\-poned to 
developing countries for disposal. Around 3 million tonnes [3) 
of toxic wastes ha\e been transported from West cm Europe and 
l'orth America to other countries in the last si.x years. Regula­
tions. the increasing costs of pollution control methods and fines 
for non-compliance are. howC\·cr. slowly forcing industrial 
sectors towards waste mirumi.7.ation strategics. 

Q\·cr .JOO million tonnes I 3 J of ha7.ardous w astcs arc generated 
annual!~. mostly by dc\·cloped countries. The chemical indus­
t~. in panicular. is responc;iblc for 50°~of thc \\astcs generated. 
Tlus result \\Ould predicate that short rather than long tcnn 

m:asures should be th.: main cooccm m this industrial sector_ 
\\Ith +-c·:-..'. M •• ~ -.ion gn·en to wastes coTt:Uning haza."'dtlus 
11bst3llCCS su.:h a:- chlorinated organic compounds_ travy m<.-t.­

als. 0·arudes_ and radioactn·e elements 
1lle compeutn·e narure of this sector would also favour'' aste 

minimi4llion. since this is a cost-effecuve method Such is the 
~in the paint and cootin:? indus~· where companies ha\·e 
merged due to harsh regulations forcing them to spend more on 
pollution control. whict. also led to the closure of small coating 
manufacturers. Waste minimiiation C3J\ be achiC\·cd by· simple 
and ine:\-pensi\-e procedures. such as housekeeping ce. g careful 
control of raw ma1erials and energy·). 

Se,·cral companies in the United States are llO\\ m,·oh-ed in 
complete waste minimization programmes: 3!\.t wllh its success­
ful programme --Pollution J>re\·ention Pays··_ Dow Chemical 
Co. whose progranune ··waste Reduction Always Pays-­
I WR..APl won in 1989 a illlematioml award and. AMOCO 
Chemical Co .. just to mention a few. 

Despite the pro\·en benefits of waste minimi.zatio 1. go,·em­
menlS ha\·e been reluctanl to suppon this approxh. For exam­
ple. in the United St31<;s_ a leader in cmironmenLl.I issues_ less 
than 1% C-'- p.6!1 J of the 1988 federal budget was de\-oted to 
this subject whereas international organi7.ations such as EC 
OECD. U1'>i1DO. UNEP haYe included waste minimization pro­
grammes in their main actilities. Strong public concern about 
em·ironmental issues is one of the most powerful means to force 
indusuy to take pre,·enli\·e action in pollution colllrOI. 

\Vastc minimization is. howC\·er. facing many obstacles in 
spite of the benefits it would bring_ For instance. lack of infor­
mation on all IC\·els in indust?)· and gO\·emment hampers the 
spread of waste minimization techniques. 

This is especially true in dC\·eloping countries. An imponant 
factor here is the high cost of telecommunications resulting in a 
hca\-y· information deficit on the latest ad\"ances in em·iron­
mental techoologies. An example of where such information is 
badly needed is at the IC\·et of national legislation. In most 
dc\"eloping countries it is not e\·en possible to ensure safe 
\\Orking conditions. especially in the mining. chemical. metal­
lurgical. and electroplating iooustrics. all of which are sowces 
of hazardous wastes. 

This repon attempts to describe the current state of knowledge 
in relation to the different approaches to pollution pm·ention 
and minimization of wastes cofllaining chlorinated sohents. In 
addition. three specific (hazardous) chlorinated compounds 
,,t-jch arc of main concern for relevant industnal sectors were 
selected for re\"iew: 1.2-dichloroethanc. methylene chloride ard 
r>cntachlorophenol. 

The paint and coating as well as metal cleaning ind1L~tncs_ 
\\here considerable efforts have been undertaken to minimi1.e 
\\3Stes_ will be highlighted in this paper and illustrated by 
numerous examples a\"ailablc in cum::m literature. Supplemen­
tal) infonnation covering a vane~· of :elated aspc.::ts of waste 
nummi1atio1. is ;r aiiablc from UNIDO upon request 



11. DEFI~ITION OF POLLl'TION 
PRE\'ISTIO~ 

1be onl~ possible "~ to protect the en,·irorunent is to change 
from pollution control to pollulion pre,·enlion options 1be 
former means haOO.ling wastes after lhcy are generated. The 
taner means 3\·oid elimimte_ or redur.e wasres. 

1be concept of reducing lhe gencralion of hazardous wasres 
during lhc production process has adopted 5e'\·eral syno~·ms 
according to the different en\"ironmental organizations dealing 
with lhc SllOject Most common are: 

• Pollution pl'C\·ention: u.ced by EPA 
• Waste minimil4Uon: used in the l1 nited Srates 
• Waste reduction: long-used tenn 
• Cleaner producnon: used by UNEP 
• Lo\\ - and free-waste technologies 

--wasre n:duction·· was 115'.G(j a long time ago. and n is more 
relaled to t: nited States go,·ernme.1tal actions in this matter. h 
always referred to curung waste al ilS source (soun:e n:duction). 
This term will be used lhc most in this repon. 

HowC\·er. there is an on-going confusion about what is termed 
waste minimiz.ation. Because emiromnental organizations are 
still at the <fe\·eloping stages in this maner. indiealions about the 
priority of waste minimiz-ation sometimes appear discordalt. 
That is particularly cenain when recycling is the option being 
considered 

To the Office of Technology . .A.ssessment (OTA). wasre re­
duction is the way to 3\·oid. eliminate or reduce wastes in a 
planl- a substantial benefit to the worlcer. company and the 
em·ironnk!nl (5}. This can be a\.:hia·ed at ,·arious le\"els through 
changes in technology. process. and operating procedures. 
OT A· s defirJtion does not refer to recycling techniques as wasre 
n:duction. unless the wastes are recycled in the same production 
process. According to it wasre reduction does not include for 
example. incineration. stability or storage (6. p . .JJ. C\·en though 
these methods are preferable to land disposal. OT A ·s definition. 
in general 1erms. excludes p<'llution control methods as they 
only transfer pollution from one medium to another. 

Wasre minimization. as defined by EP ft PJ. includes the first 
option of waste reduction plus recycling (fig. I). The former 
looks similar to the OT A definition. EPA includes the following 
definitions 

Waste mm11m:at10n: The reductwn. to the ertent 
feasible. of ha:ardous waste that 1s generated or 
subsequent~\· treated. stored or disposed of It in­
cludes nny source reduction or recyclmf( activity 
undertaken hy a f(enerator that results m either the 
reduc11on of total mlume or quanll~\· of ha:ardous 
"'rwef7 J or the reduction of toxicity of the ha:ard-
011s wastef8 J. or hoth. so Ion~ a.~ such red11ct1on 1.~ 
c.-m.wstent 1nth the }!oaf of m1mm1:m~ pre.~ent and 

future threats to human health and the ennron­
ment. 

Source reduct10n: Any acllnty that reduces or 
el11mnates the general!on o_fha:wdous waste at tl:e 
source. usual~\- w1thm a process. 

- (EP . .i:s Report to Congr.:ss.1986. EPA ~30-5W-86-033i 

HowC\·er its definition of recycling lldr.s c~· defined borders 
and could be understood as different recycling options and C\·en 
as waste treatment 

As an illusuation of the still unclear concept of waste reduc­
tion. Hirschhom(9] mentions that in a conference. repre­
senrati\·es of Olin Corp. descnbed .. four imponant achiC\·e­
mcnts in waste reduction: a wasrewater treannent plant a cya­
nide-waste treatment plant an incinerator .. and a facility to tum 
wastes into concrete-like marerial that can be buried ... They 
C\·en showed 53\·ings applying the ··new technique··. HowC\·er. 
according to the basic concept they are waste management 
methods. not waste reduction. 

DI. ORGANIZATIONS INVOLVED IN 
POLLUTION PREVENTIOS 

A. International organizations 

1. United Nations Envimnmmt Programme (UNEP) 
U1'1"EP was created as a result of the United Nations Conference 
on the Human Emirorunent Stockholm Its main concern is a 
programme of global emironrnent quality monitoring. 

Hazardous wastes. an unfonunate aspect of industrial dC\·et­
opment ha\·e been recognized as the major threat to em·iron­
mental quality. Therefore. UNEP plays a key role in promoting 
strategics o' hazardous waste management along with legal 
mechanisms to protect the global em·iromnem from waste gen­
erators. 

Since the 1980 · s. through its Cleaner Production Programme. 
Ll1':"EP is reorienting the em·iromnental protection principle 
from traditional pollution control to wasre reduction in all 
industrial acti,·itie-:. For such purposes. help is gi\·en to de\'el­
oping countries to adopt the use of waste reduction methods 
where possible. Main acti\'ities to meet this objecti\'e are infor­
mati<m gathering and dissenunatioIL increasing awareness of 
the subject training. and cooperati\'C projects. 

lbrough its different sur\'eillance facilities. Earthwatch. and 
the United Nations world-wide network. lTNEP collects data 
which is made into practical information useful to decision 
making for em·ironmental policy and general pwposes. The 
Earthwatch system includes the International Register of Poten­
tially Toxic Chemicals CIRPT(). the International Referral Sys· 
tern <INFOTERRA). and the Global Em·ironmentaJ Monitoring 
System CGEMl. Se\'eral publications about the subject arc 3\·aiJ­
able from l~"EP. 



Figure I. Waste minimization techr.iques 
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• Montreal Protocol: an agreement signed in 1987 by 
thirty governments and the European Comn1unity. Its 
main objective is to protect the ozone layer and assess the 
impact of chlorofluorocarbons (CFCs). The Protc.:-'ll 
came into force in 1989. by establishing short-tenn ob­
jectives. such as the gradual reduction of CFCs consump­
tion up to 50% by 1999. 

Additional ozone-depleting r.hemicals. such as halons. carbon 
tetrachloride. and methyl chlorofonn. c:re also to be phased out 
around the year 2000. To cope with the phasing out. CFC 
producers in de\·eloping countries will be supported financially 
to aid development of altemati\·e technologies. 

Under the agreement UNEP is responsible for promoting its 
objectives. education and uaining work. holding and sponso1ing 
conferences. cooperation reinforcement among govenuncnts. 
indus~. and non-goverment organi1.ations. permanent assess­
ment of altemati,·e options a.; well as data collection and clear­
ing-house functions. 

• Basel Com·cntion: Transfer. handling and disposal of 
hv.ardous wastes is a priority area of work in UNEP 
"hich caused in 1989 t:.c adoption of tt.c Basel Convcn-

• Material handling 
impro\ -ements 

• Production scheduling 

- Sour.:.:: EPA. ref. SO 

tion on the Control ofTransbounda1y Mo\'ement of Haz­
ardous Wastes and their Disposal. 

The Bast! Com·ention. signed by 116 countries and the Euro­
pean Community refers to the restriction and controlling meas­
ures of international uanspon of hazardous wastes and their 
disposal. The agreement seeks to n:duce hazardous waste gen­
eration by reducing the transfer of wastes to de\'eloping coun­
tries for disposal. Some aspects of the treaty include: 

• Countries under agreement may not send their hazardous 
wastes to countries wen: they ha\"e been banned. or coun­
tries where are not signatories of the treaty. 

• Free decision of countries to accept or re_iect the transfer 
of them. 

• Full information about background and c:omposition of 
wastes to be exponed. 

The Basel Con\'ention includes a list of -15 categories of non-ra­
dioacti..-e wastes that are considered wc.stes. Among the most 
important arc hea\'Y metals. organic cyanides. phenols. and 
pho!phorus compounds. Industrial solvents. a main subject to 
be dealt "ith in this repon. arc under the scope of UI\"EP's 
Cleaner Production Program 



U!-.'EP is responsible for promoting the use of new routes in 
produci10n processes and products using soh·erus to reduce 
emissions and wasles. A working group is de\·oted to halogen­
ated so1'·ents. Its objecti\·e is to ide~.ify and disseminate suc­
cessful examples of substitution and reuse of halogenated sol­
\·cnts. 

UNEP has developed se\·eral computerized information 
sources help&ng signato~· countries im·oh·ed in L'NEP pro­
grammes such as the Information Source Ozone Action lnfor­
::r&ation Clearing House and the International Production Infor­
mation Clearing House (ICPIC). 

2. United Nations Industrial Dn·dopment Organiza-
tion (UNIDO) 

UNIDO is a specialized United Nations agency devoted to 
promoting and strengthening industrial dC\·etopment in dC\·el­
oping cowtries. 

A top priority of UNIDff s activity has usually been the 
reduction of wasle in order to impro,·e efficiency. commo~ 
refencd to as ··process optimization··. De\·elopments achie\·ed 
in the te'.\.1ile and leather sectors are examples in this field An 
increasing percentage of projects carried out in dC\·eloping 
countries are concerned with em·ironmental issues. UNIDO is 
working in many dC\·eloping countries on cleaner production 
projects \\ith the aim to demonsuate dual benefits to the com­
pany and to the emirorunent app~ing this concept. Some ex­
amples include the cement sector (Egypt). sugar cane sector 
(Mexico). metal finishing (Pakistan). and the pulp and (India) 
paper sector. 

Coordination of UNIDO with envirorunental agencies in­
creases its scope of a.-~istance on the subject. A program cover­
ing a five year period with UNEP has reen initiated to support 
National Cleaner 0 r:xluction Centres (NCPCs) in approxi­
mately 20 countries. however. UNIDO is conscious that go,·­
enunent" s policies and lack of information are barriers to the 
advancement of cleaner technology in those countries. There­
fore. it will endeavor to identify those aspects nf iildustrial 
policies which are restraining the choice of cleaner technologies 
and seek suitable alternatives. 

Information is being provided by UNIDO to developing coun­
tries. and guidelines are being drawn up in over 50 sectors with 
help from the World Bank and UNEP. Likewise. UNIDO is 
supporting specialized technical reports from UN"EP on cleaner 
production in several industrial sectors. Major information 
products and symposia supponed by UNIDO related to this 
approach are available from UNIDO upon request. 

Future work of UNIDO will im·ol\'e the evaluation of the 
em·ironmental impact from hazardous waste management pro­
jects. training in hazardous wastes manag~menL and ha7.ardous 
waste reduction. 

The promotion of cm·ironmentalt~· sound management of 
toxic chemicals is another field of work of UNIOO Therefore. 
it 1s constantl~ in touch with several organi7..ations in order ro 
achiC\·c this. Amongst them. we can mention the World Health 
Organi1.ation (\VH0). World Bank. FAO. and IUPAC. 

Through its Em·ironmem Programme. UNIDO is supporting 
cleaner production acuvites. Being conscious of the value of 

information related to these goals. an o"-erall information pro­
gram was de\·eloped. makmg use of ;ill eXJSting infonnation 
resources ;n·ailable in l11-.'IDO. In order to pro,·ide information 
sen·ices and products to industries. ll'-100 has established 
computerized infonnation ~·stems and networt.s under the su­
pen·ision of UNID<rs Techrological Information Bank (IN­
TIB). 

a. Industrial and Technological Information Bank 
Through its Industrial and Technological Information Bank 
(INflB). ll.'100 has access to the latest dC\·eJopments in the 
industrial sphere. 

In order to promote to small inrlustries in dC\·eloping coururies 
the practice of cleaner technologies. fll.jTIB maintains the En­
ergy and Em·ironmem Information System (EEJS). This task is 
coordinat::d with key institutions in those counlries which fa­
cilitate the flow of information to small and medium-size indus­
tries. 

The EEIS pfO\·ides many cost-effecti,·e information sen·ices 
covering a wide range of sources. such as directories (institu­
tions. experts). 3\·ailable technologies. state of the art reports. 
and information packages. This work is e'.\.1remely valuable 
taking inlo account that a major barrier for these countries is the 
high cost of commercial computerized information ~·st~ms 
INTIB databases include: 

• Industrial Development Abstracts (IDA): abstracts from 
reports on UNIDO"s technical assistance acti\ities 

• Referral Database on Energy and Em·irorunent (REED): 
a multipurpose database including institutions. ex-perts. 
training. bibliographies. mdustnal process descnptions. 
em·ironrnc;ntal audit. etc. 

8. United States en,·ironmetal regulations 
Industrial hazardous wastes are a high priori~· concern for 
dC\·eloped countries· gm·enunents. The United States is no 
exception. having an enormous task in em·irorunental protec­
tion. Many organii.ations such as the Congress Office ofTech­
nology Assessmcnl (OT A). ihe National Academy of Scie:x:es 
CNAS). and EPA"s science authorities strong]~· suppon the 
adoption of waste minimization strategies. 
Subsequen~·. ntaII). items of United States em·iroMlCntal 

legislation have been passed: the Resource Consen·ation and 
Recover)· Act CRCRA). the Clean Air Act CCAA). the Clean 
Water Act CCW A). and the Comprehcnsi\'e Em·irorunental Re­
sponse Compliance and LiabiJi~· (CERCLA). According to 
current {) nited States en\'irorunental policy. 3 federal pro­
grammes to reduce pollution have been established: the Pollu­
tion Prevention Act (1990). the EPA".; 33150 Program (Volun­
tary Reduction Program). and the Clear Air Amendments· Earl) 
Reduction Program. Nearly half of the states have alrea~ 
established or proposed pollution pre\'ention legislation. 

Pollution prC\·ention is gaining acceptance worldwide. The 
revoluuonary concept of sustainable dC\·elopment as a priorit~ 
clement to be included in national plans is an effccti,·e alterra­
tive to waste management. Jn the international sphere. organi-
1.ations such OECD. UNIDO. and U~EP ll;i,·e reinforced this 



approach ~- elaborating complete studies on the rnaner and 
holding relC\·ant conferences on sustainable de\'eloprncnt. 

Other countries hav: also dC\·elopcd pollution pfC\·ention 
programmes. some of them more stringent than those in the 
United States. Significant examples to mention are the Japan Air 
Pollution P:ogram and thc Netherlands Hazardous Waste Pro­
gram. Canada has also implemented a pollution pm·ention 
program (Green Plan). 

l. The United States En,·ironmental Protection Agency 
(EPA) 

The EPA was established in 1970. Its directn·es are nationwide. 
Even though its policy was clear about waste reduction as a first 
choice of waste management. the goYenunent OC\·er follO\\ ed 
these measures with effective programmes. On the co~·. the 
emphasis was put inlo pollution comrol ralher than pollution 
pre\·ention. 

NC\·enheless. United States industries recognized benefits 
from pre\·enting wastes at the soun:e rather than facing large 
costs for pollution control or legal actions for health injuries. 

RCRA ( l 9i6 ). which deals directly with hazardous wastes. is 
under EPA administration. By this law ind~ is required to 
design a system able to track wastes from their source to final 
site oftreaunent storage. and disposal. In the Lnited States. the 
hazardous and solid waste amendments of 198.J require that all 
generators establish waste minimization programmes. They are 
also required to submit an accounting of waste minimiz.ation 
act.i\ities along with effective reduction achieved in terms of 
toxicity and waste volume. An imponant EPA program de­
signed to reduce hazardous waste is the Superfund Prograw 
created wlder authority of the CERCLA. 

The Emergency Planning and Conununity Right •o Know 
Act. commonly named TITI..E III of the Superfund Amendment 
and Reauthoriz.ation Act (SARA). was adopted in 1986. The law 
came into force in 1987 and requires that United States manu­
facturers report annually to EPA their total toxic chemical 
releases. To that purpose. the Toxic Release ln\'enlory (TIU) has 
been established containing information on more than 300 
chemicals. The TRI i . wYided into 20 categories of chemicals 
released into the air. water. and soils by manufacturer~. In this 
way. rhe TRI pro\ ides to the public ir.formationaboutemissions 
and other toxic chemical releases spread within the entire coun­
uy. 

IV. l.:COSOMICS OF WASTE REDUCTION 

This aspect is the key clement in achic\'ing the ··go ahead .. for 
waste rcducuon projects The t'Conomic e\'aluation of a waste 
rcducuon project lhrough its different aspects allows the com­
pany to estimate and assess finandal costs and benefits. Ths 
infonnation can be compared t0 the costs of con\'enlional waste 
management 

Factors such as increasing costs of \\<U!C management and its 
disposal liabiliucc; arc dccis1\'c m determining\\ hethcr compa­
nies should dc\'otc ..:fforts towards w astc reduction altcniati,·es 

These option.c; arc no\\ being ~1\·cn pnon~ by man~ compa­
nies. pan1cularly tho~c with a high le' cl of '' a.c;tc production. 

for example. ekctr.)plating. stcelmaking or those who ha\·e 
already had legal confrontations due to ,;olation of em·iron­
mental regulations I IO). For those plants where waste manage­
ment is minimal. the economics will not be rekYant at this stage 

A. Importance 
Competition for funds. as always. is higtl especially when the 
waste reduction practice is still unknown 1bc allocated budget 
is more likely to be used for a more familiar. reliable waste 
treatment technique. where equipment is ··in place .. and opera­
tors are already trained. In oruer to be considered it must be 
deilklnstrated that the new option is technically and ecooorni­
cally feasible. The cost reduction at each stage of the process 
should be apparent Because of the SC\·en~ of em·ironmental 
regulations. waste treatment costs pl~· an imponant role in~· 
to day running costs. so any reduction in tht.'SC will influence the 
chances of a waste reduction project being mstalled. 

B. Some economic considerations 
his importanl how companies allocate their resources in the~ 
to day plannir.g of waste management as it can serious~· affect 
the w~· decisions about waste reductior. are made. The key 
point is exactly how they assign the waste treatment costs to the 
process or plant producing the wastes. For example. when these 
costs are included in the plant· sf manager· s budget as production 
costs and therefore come wlder his scrutin:•. they will seJ\·e as 
an incenti\"e for cost reductioll thus indirectly influencing the 
choice of was1~ reduction altematiYes. 

Companies assessing a waste reduction project often only 
account for direct costs. suc:h as process ..:quiprnent raw mate­
rials. labor and waste disposal. Significant indirect costs such as 
waste treatmeni. permits and training and less tangible costs 
such as compar.;· image and consumer response are usually 
omined. 

However. according to EPA (11). with SC\·cre ern·iroPmcntal 
regulations. the initial yemrit costs must now be included m the 
capital costs for many of the recycling and existing waste 
management techniques. Man)· of the new waste reduction 
opti~ns fla\·e the ad\"antage that em·ironmental .. ..:rmits are oot 
reqmred. For a new company. the inclusion of waste reduction 
techniques is Ob\·iously beneficial. It is also important to con­
sider that any cost/benefit a~· sis will be ,·alid for a fixed ume. 
due to fluctuating raw material costs. liabilities. etc. 

C. General analysis procedures 
M~· 1nei.liods of financial analysis are aYailabl..: to help man­
agers to a~scss the real value of a capital in\"cstment if a waste 
reduction project is being assessed. Firms (especially the nc'' 
one;;) can presently show econonuc benefits if they do not ha\·e 
any cost for waste treauncnt or disposal units. Capital and 
operation costs are two maJor components in waste reduction 
prOJCCts. Data on these can be obtained from different sources. 
such as EPA· s Data Banks. ,·cndors. and conferences 

To cope with all those .. hidden·· costs. uc;ually omitted in a 
convcnuonal project financial analysis. Freeman H. p.6171. 
mcnuons the Total Cost Assessment (TCAI. prepared b~ the 
Tcllus Institute for the r-;011hcast Waste '.\1anagcmcnt Officials 



Association (NEWMOAI. TCA allows the <'ecision-J"lakers to 
h:n·e :i wider ~rspecti, :- on waste reduction in\"estments than 
tmse supp;ied by traditional fir .. 1I1C.ial analysis methods 
The TC/ has tiecn designed for :\)ng-tenn costs and s:n·ings 
r,aybacks for waste reduction options. assessing. in particular. 
a!I those ortlitted co!:t.S along with liabiti!ies costs. It is claimed 
to be a simple method to learn and use. requiring only basic 
knowledge of computers. finarn:ial langt13ge an1 calculations. 
The e:\.1ensiYe collection of data required by a TCA constitutes 
an i~\"a~u.'th!c source of informaLon on waste composition and 
illlll3gement costs ,,·hich is rather difficult to ge! for c.>ther 
sysiems. 

Another method :m~;lable is by EPA Profitability is esti­
w..atcd us. ng standard indicators such as the P3' h: . .;k period and 
cf.scountPd cash flows. return on irr;cslIIlcnt and net present 
,·aiue. A summarized list of items for capital and operation costs 
from thi~ method includes: 

J. Capital e:osts: 
(a1 f-ur::hased proc.ess eq'.Jipment 
(b) \faterials 
(c) ttiiity con.1ection-, 
( d) Site preparation 
(e) fatimate.d installation 
(f) Engmeering and procuremem 
(g) Start-up 
(b) Training 
(i) Initial catalysts and chemicals 
(j) Working capital 
'Ji) Equipment salvage value 

2. Incremental operating costs and re\·enue: 
(a) Waste d;sposal 
(b) Rlw material consumption 
(c} Ancillary catalyst!> and chemical.; 
( dJ Labor costs 
(e:) i'.1aintenance and supplies 
(f) lnsuraoce and liability 
(g) Jr.creased/decreased production 
(h) Marketable by-products 

- Source: Freeman. I!..~! al.(1992) '·Air Wasre .\fanage-~ssoc. \"ol..;2. 

~o s. r.1\38. ~lav 1992 

Relevant costs such as dispo~al. shipping. waste treatment 
charges. raw matenals costs. operating and maintenance costs. 
must be prioritized when as!>es!..ing a waste reduction project. 
The\· are <;e~· t:asy to calculate. an:f s:n·ings on these costs are 
of great significance in assessing a \\ast,, rec'uction project 
eronomir;all~. 

In tlus method to obtain profitability data one must u!l'e the 
estimated net cash flows for each year of the project· s life. for 
example. the difference be1ween the cash income and outfays. 
Ii the capital is not r~p1cscntcrl in a project. cost-dfectiveness 
c:in be assessed b~ opcratirig costs. However. for projects with 
large costs. a more exhai.1stive cval11atio11 must be done. 

Tbc rayback period is '· technique to assess profitability It 
nJcrs tn time in which a proJ<"Cl can recover the initial cash 
outl~ Usually ~ivcn in ~cars. the general frrmula f I 11 is 

Payback perwd _. Capw:! im·esrmenr 
lin years) - .·fonul'l operarmg cost smmgs 

The payback method is recommended for a ctuick assessment of 
profitability. For Ion-risk in•:estments. a payback period from 
3-t years is considered acceptable. The remaining discounted 
cash flow:; techniques (IRR: internal :-:?te retum ~-PV: net 
present ,·aJue). are more useful for projects that ha\·eto compete 
for fuJlding. Accorrling to EPA. for projects with a low level of 
risk. an IRR (after tax) from 12-15% is normally acceptable. 

Aiaiough a waste reduction project reduces em·ironmental 
pollution and is a safety risk for a company. one cannot be 
certain that this method can totally eliminate liabilities. 

The EPA method includes work;heets to collect the dif_erent 
data required to prepare the financial study. Worksheet No.15. 
includes a checklist of capiial and operating cost items. Sheets 
No.16.17 explain how to End a simpk payback. IRR and ~"PV 
for pmjec'i.s requiring capital im·estment. Sheet No.9 is also 
included to calccl~tt; payback. capital and operating costs if a 
simplified. assessment is :reeded. 

For more detailed infonnation. refer to the EPA manual [I I J. 
• Freeman re\'iews another rele\'ant method of cost analy­

sis. ""The economic analysis model for hazardous waste 
minimization"". prepared by the United States army 
(USACERL ). nus technique allows the user to e\'alwtte 
the life cycle cost:; for different hazar1ous waste reduc­
tion options and finally to compare this result with the life 
cycle cost of the current process. Priority is gi .-en to 
source reduction. recO\·ery and/or reuse. and treatment. 
respecti\'ely. 

This system has been designed to assess the financial costs of 
six waste rueam<; of more concem for the United States Awly: 
waste soh"ents. electroplating operation wastes. paim-stripping 
wastes. industrial wastewater sludges. used oils. and batteries. 

This method is widely used in over 60 army in<;tallations in 
the United States Ir also allows assessment of waste reduction 
options in other waste-streams. Dhann3\·arametal (12) pro\'idc 
more detailed infonnation about this method. 

• Anollk:r EPA method of cost analysis has been prepared 
by the Office of Solid Wastes and contained in the ""Pol­
lction Prevention benefits Manual"". Here. costs are com­
paired between different waste reduction options and the 
currelll process practice. The assessment is carried out 
according to cost level (Tier 0.1.2.3 J as named b)· 
McHugh [13). 

Tiers 0.1.~ and 3 are refened to normal as costs. hidden costs. 
liability. and intar.gible cor.ts. respecti\·cly. ln rhis method. at 
each incremental Tier. estimated costs of waste reduction option 
arc compared witl all the cost savings resulting from the waste 
reducrjon option o·;er the current process. These costs are finan· 
cially treated to detennine whether the project is cost-effective. 
for ex.ample. at T1erO (normal orusual costs). Depending on the 
results. the analysis might be broadened to otl1er alternatives 
<Tier 1.2.JJ 



Finau:.ial assessment at Tier O could be enough. for example. 
\\ith new plants. which are just starting with the unplementation 
of a waste reduction project. They can directly soow ecoromic 
benefits c.s they do not ha\·e any e'.\.-penses for waste treaunent 
or disposal units. 

Tier l adm benefits to Tier 0. such as arnided regulatory costs 
which can be omitted if the waste reduction option is imple­
menled. Tier 2 adds a\·oided potential liabilitiy costs to Tier l. 
It could refer to any kind of penalties or failwe which could be 
disastrous for the company. Tier 3 is adds inrangible costs to 
Tier 2. such as the company· s image. for example. ~-ond Tier 
3. there stili is still not a valid assessment as McHugh states. 

• Doerr [ 1 ~] also proposes a method that can be used by 
CPI companies. when a technical and l!<:onomic ass;:ss­
ment for different options is needed. 

V. BARRlERS 

Barriers interfering \\ith progress in waste reduction are well 
documented. Freeman [15} identifies barriers as go,·emmental 
or corporate. 1be former are related to regulato~· impediments. 
actions in pollution pre'l·ention and precision in coocepts in this 
op.ion. 

According to Palmer. as guoted in Hwn [16}. the nl.1in barriers 
for waste reduction are political and fll13JlCial accounting. Both 
of them account for 90% of the total obstacles. The remaining 
10% is accounted for by technical aspects. Table l breaks down 
components of the main factors. 

Huisingh ( 16). has shown that these percentages are different 
from finn to finn and for industnal branches as well. He 
highii~hts that of EPA·s 1988 budget pollution prevention 
occounteri for nearly l % of the budget devoted to pollution 
conttol. Some of these obstacles identified by experts are men­
tioned: 

A. Lack of information 
This is the main barrier to waste reduction. It is of cn..:.iaJ 
imporiance that different levels of staff in industl)· have access 
to information about the benefits of a waste l'l'duction pro­
granune to the company. worker health. and to the emironment. 

Price ( 17] points out that insufficient dissemination of inf or· 
mation makes it difficult for manufacturers to be aware of the 
trend of waste reduction. Therefore. they are ur.able to identify 
the options open to them regarding waste reduction within their 
operations. He also mentions the lack of centralized infonnatioa 
about waste reduction options and complains that the collecton 
of inf onnation is rather difficult. 

Lack of information exists at different levels within the indus· 
l1). where sometimes ro exchange is done. In other cases. 
information ex-ic;ts but companies consider their results confi· 
dential. 

Personnel are not educated to a sufficient degree about waste 
reduction and usually refer to it as waste treatment. A sun·C)· (9! 
reported that 75% of companies questioned mentioned im­
pro,·ed waste treatment as --achievements·· in waste reduction. 

A ,-e~· important study. carried out by INTIB 1181 l:> assess 
the current supply of industrial information m de\cloping coun-

tries. mentioned that there are very few systems working there. 
and these are rot targeted to small industries. NC\·enheless. 
information demand in this sector is increasing. It must be taken 
into accown that small industries in these cOUDbies are respon­
sible for a considerable part ofth:: total industrial output. 

B. Ambiguous en,·iroomental policies and regulations 
Am·antages of waste reduction in the United Swes were recog­
nized only ten ycaIS ago. and then o~· in theory [ 17]. The 
federal em·immnental policy '\\"as a main factor in this trend. 
E'1Jerts state that there is not enough data about wastes gener­
ated by industries. which would help the go'\-emments· deci· 
sion-making bodies to implement policies about the future of 
pollution pm·ention. 

Emironmental regulations ha\·e been strongly criticised by 
specialists in the subject such as Byers [19). Smith [20). Frosch 
and Gallopoulus [21]. They state that regulato~· barriers consti­
tute the largest obstacle to a waste reduction program in the 
indUSU)·. To them. these laws make waste reduction more diffi-

TABLE I. Obstacles to waste reduction 

Political ( 604'/o) 

20% 

10% 

10% 

10% 

Finandal (30%) 

loel-o 

10% 

10% 

Technical (10%) 

5% 

5% 

Bureaucratic resistance 

Human conservatism 

Piecemeal legislation 

Media sensationalism 

Public igoorance and 
misinformation 

Disposal --subsidies·· 

Scarce money 

Entrenched disposal 
indusu)· 

Lack of centralized 

Lack of assistance with 
the application of 
waste reduction 
approaches to 
indindual 
needs/uses 

? 

I 



cult than disposal. Special criticism is directed at the RCRA. 
~·ers suggests at this point thal: 

a neit· RCRA pollution pm·ention "·as:e minimi:a­
cion subtitle is proposed to eliminate or m1n1mi:e 
chese barriers. 

~·ers prmidcs examples about bow legislation bas blocked the 
success of waste reduction for most importanl indusrrial wastes. 
EPA bas recognized its limitations in this new and rele\-ait field 
of technology. Therefore. cooperation of generators is~­
to attain a long term policy. 

C. C11hunl barriers 
Cuhural barriers or attitudes are the biggest impediments to the 
implemenlation of waste reduction measures by ind~·. This 
is also a factor of special concern to the EPA. A main aspect in 
attitudes is resistance to change. Companies belie\·e that a 
change in~ usual process can affect the quality of the product. 
3M has e.~enced this problem and had to go back to the 
pie\ious process because the product was not accepted in the 
market. 

Attitudes affect a!l different levels of staff in the corr~·. 
from top managers to workers. Administrative obstacles and 
reluctance to allocate resources to this purpose are mentioned 
as e.umples of negative attitudes toward waste reduction (6). 

Here. 3M is also mentioned as an e.umple of good attitudes 
toward pollution plC\·e.-ion: in spite of problems faced through 
the setting of a waste reduction program.. it has made a consid­
erable effort to openly support these methods as the best alter­
native to pollution comrol. 

Pollack (22). points out some aspects making the change to 
the new option difficult: engineering studies only eocompass 
pollution control methods. banks only prioritize im·estment for 
pollution control projects. and facilities \\ith this method are 
also required by· em·ironmental laws. According to the autlk>r. 
licensors selling technolo~. for pollution conttol methods are 
another obstacle to the new oµtion. t 'Wng into account that they 
represent an ind~· of USS -~~) m;llion. 

People can be influeoced hy di.if.:rent factors(lO]. Public 
opinion is an important clement to mJluence decision makers· 
in companies. In this case. pub!ic: opiruon can be a stinmlating 
or frusuating factor for managr'I5. Ne" s about irxlustrial disas­
ters usually has higer impa~ 1han news about waste reduction 
methods. 

A training program is necessary fo1 staff so that they are made 
aware of the aduntages and benefits of the change to waste 
reduction. This subject must be viewed broadly in order to 
understand how crucial this met.hod is to the long term support 
of life in the world. PPG industries [23) makes use of video 
programmes 10 motivate its employees. They show results 
achieved in the practice by waste reduction using practical 
examples. 
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D. Financial barrifts 
Rcsour::es for this pmposc are \-Cry difficult to obrair. due to the 
lack of funds.~- for infiastructure projects. This is more 
difficult for emironmcntll is.sues. To describe tms siruation in 
the United States. Domenici (2-t) says that funds for public 
scr\"ices decn:ased from 2.3o/oof G'N"P in the 196(fs to l. I"o in 
the 1990"s. Therefore. new fmancial means ba\-eto be found to 
o\·ercome go\l:mmed·s attitudes. The EPA is working in this 
sense by· creating incclti\"es to pro'idc funds for cmironmcrual 
programmes. 

Tue EPA bas identified barrieis which affect resoUit:e avail­
ability. It recognizes obstacles such as ta'\: policies. regulations. 
doubts about future requiremenlS in emiromncnral prott:ction 
and the crucial resistance to change. For some companies the 
relati\"ely high start-up cost of some waste reduction projects 
creates a barrierto im-cstmenL fa-en if companies are conscious 
of its cost- effectn-eness in the long tenn. ~-prefer short tcnn 
waste reduction projects because~- are an~· and low-cost 
option. 

E. Research ad Da"dopmeat 
R&D is another k~· factor responsible for am-an:es in waste 
reduction. fa-en more is needed to de,·elop this area because in 
general. there are not a\"ailable technologies. R&D efforts can 
help greatly reduce wastes. 

Because emirolUllC1ltal tecbnoJoID· is a new field. there is a 
shortage of experts to cope with waste red'.Jction techniques. 
Apart from that. technical staff has been reduced because of the 
critical situation in many imustries. Another barrier is created 
by licensors of technologies for waste managcmem equipment 
For them. waste reduction is a threat to their business. 

VI.WASTE REDUCTION TECHNIQUES 

This section bri~· miews tcctmiques to reduce wastes and 
\\ill be based mainly on reports from Hunt (9) and EPA ( 11 ]. 
which describe exhaustively all of these aspects. The coocept 
has been well known throughout industty for several yeaJS. It 
can range from ,·cry simple changes (housekeeping) to sophis­
ticated recovery equipment To selCC1 a technique. one must bear 
in mind the existing levels of wa~ reduction pie\iously· men­
tiGned: one should therefore assess the benefits and ad\"antages 
of the first option. source reduction. which is the most em·iron­
mental!y· be3lthy technique to reduce waste. 

There exist four main levels of waste reduction options· 
inventory management production process modifications. 
source segregation. and on-site recovery. Some aspects men­
tioned here arc considered good housekeeping practices. They 
ioclude inventor)· management preventive maintenance. and 
source segregation. Good housekeeping practices must be ap­
plied not only to the production process but to the whole plant 
as well. 

Hunr (25) recommends an e\·aluation of the effects of the 
selected option on all the waste streams before its complete 
implementation. To evaluate a waste reduction tcclulique. it is 
of great importance 10 gather the necessary information. which 



is 3\·ailable through technical literatwe. such as. journal articles. 
conferences. ,·endors manuals. and consullants. 

A. lnn11to11· mana~mt 
This can be considered as the first step in waste ~n. 
Adequate stock control should be taken of incoming ta\\ mate­
rials. intcnnediares. products. and ,,astcsueams. am hen..-e. 
considen:d as a technique of waste reduction. This 53\·ing the 
disposing costs of these materials. and also costS im·oh·ed m 
keeping useless materials. 

Two aspects should be considered: 
• "The control of the types and amounts of materials used in 

the plant inl"emory: im·entory conttol 
• "The control of handling of raw nwerials. end products 

and wastestreams in the production facility: material con­
trol. 

It is \-CIY imponant to handle a waste as if it were a product. Thi~ 
"ill fa\"OUl"\\aste reduction. while impro\ing options to 1:e1;0,·er 
it 

1. ln\·mtory control 
This can only be carried Olll with uained persormel. ~­
in the purchase department They should be conscious of the 
e'.\.113 costs requin:d to dispose of excess raw materials. Various 
examples plus ideas for impro\·ement are gil"en by Hunt 

Although widely used in indusuy. the relC\-aoce of im-elllory 
control as an effecti\·e waste reduction technique is still o\·er­
looked. 

Howe\"er. there is at present a new method called Just-In-Time 
(Jff) manufacruring techniques. whose main feature being that 
any intermedi~· storage is 3\·oided. Raw materials are trans­
forred directly from the receiving dock in the plant for immedi­
ate use. The technique eliminates inl"entory. In practice 3M 
1educed their wastes from 2;% to 6;% in its indi,·idual plants 
126). 

De\·eloping review procedures is also a technique to impro,·e 
in\"ento~- control. Materials should be el"aluated before pur­
chase for their hazardous content. 

2. Material control 
Material losses can be due to leaks. spills. or contamination. 
Some examples are given by· Hunt. An adequate methOC of 
material control ensures that the raw material will be co~ 
handled to ensure no loss before it enters the manw·acturiug 
process. Typical problem areas are the loading. storage. and 
processing areas. Again. workers should be sufficiently trained 
and taught to deal with waste as though it were a product 
According to the author. at least one person should be respon­
sible for this. 

8. Prennri,·e maintenance programme 
This is one of the most ignored areas in the plant alon~ with 
operation procedures. Traditional practices in maintenance 
make the transition to the use of preYenti\'e methods qunc 
difficult. e\'cn though changes in these areas arc usually simple 
and cost-cffecti\'e. Any change must be supported b~ a great 

deal of informauon about the 5(.\UJCes and causes of waste in the 
process. 

In order to a\'oid waste from deficiem equipment. operating 
procedures must include a good maintenance program. 

Tight im-entories and accurate mainteiWlCC acti,ity reports 
should be kept Typical im-entories should be of cquipme11 
operating-time linuts. maintenance im·cntory. product and 
cquipme~ im -emo~· problems and their solutions. maintenance 
manuals.etc. 

Computerized maintenance programs are 3\·ailable from \-Cn­
dors. 

C. Production prottSS modif.ations 
The greater the efficiency aduC\·ed in a production process. the 
fC\\ em astes generated. The principle methods to reduce wastes 
in the production process are changes in nwerials. equipmenl. 
and operation proced:JrCS. Examples are mcluded in Freeman 
(.t. p.6301 

1. !\laterial change 
Formulations containing hazardous compounds can be replaced 
by less hazardous or non-hazardous compounds. This is a com­
plex task. im·ol\ing a great deal of work 3lld resean:h to ensure 
the quality· of the product A good example is the uansition from 
sol,·em-based pain: to water-based paint. Not only are the 
wastes in the product.ion process reduced. but aJso in the appli­
cation of the end product. Other examples irx:lude refflO\·ing 
pigments containing hea,-y· meta1s from paints. inks and dyes. 

The replacement of soll"ent-based bu water-based products is 
a good e~!e and is now conuoonly csed among manufactur­
ers of pamts. inks and coatings. and cleaning products. 

Using this substirution (27]. a diesel engine manufacturing 
facili~ replacing its SOl\'ent-based cleaning products with 
water-based cleaning products could reduce its costs around 
.t0%. Additional benefits were that a cleaning step was elimi­
nated. and machine filters lasted longer. lhat is. a reduction in 
material and labor costs. 

There is a danger. however: when the change is not docu-
11iented well enough. the process. product and waste reduction 
can be ad,·crsely affected. The latter is usual~· ignored when any 
modification is carried out and the whole waste-stream pro­
duced by the plant is often not taken into account. Before any 
change. a careful C\·aJuation must be done to know the potential 
effects of the substitution on the process. the product. the costs 
inrnl,·ed and waste management. Potential health risks must 
also be taken into account. A pilot-scale work is reconunended 
12;1 before project implementation. 

In the pm·ious substitution example. ,-olumes of wastcwaters 
can i'lCrcase. which in rum alter normal uastewater treatment 
systems. Limits of undesirable substances can be exceeded and 
sludge \Olumc increased. 

Exarnplcs quoted by Hum 1251 illustrate this technique. 

2. Proc~~ equipment chan~ 
The mo;tallation of more efficient equipment or the modificauon 
of current equipment can result m significant sa\"ings to the 
compam and a reduction in waste generation Someumes the 
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change$ required are quite simple and ine~-pensive. but the result 
is more efficieru and also redu:es or 3\·oids waste or mate­
riaJ/prodoct loss All these measures can reduce the company· s 
operating COSIS. 

faamples can be fowld in drag out reduction in electroplating 
~- modifying the pans racks. reducing l~oes ~- using safer 
~aling de\ices in the cquipmenl. or using co~ to collect 
leakage for reuse ( :!8. 29). 

The production process and wasteSttearn gcneranon sOOuld 
be ill\ estigared and fully understood before chang.cs to the 
cqcipme:ll are made. Such changes and equipment replacemem 
ob'ious~·~·rcquirecapitalim"C5tmentforcquipmcnt.facility 

modification and staff training. HowC\·er. if implemented cor­
~-. the efficie~· and subsequem sa'ings by the new process 
will recoup the initial im·esnnenl. 

Huising ( 30) reports an ela."110plating company that changed 
o,·er from a manual to an automated system llris cut downtime 
from ~'e to .J% and resulted in more efficielll use of raw 
materials (USS MXlO sav~-ear). water use (USS 1100 sa,._ 
ings/year). Plating wastes decreased from 20.Jkg/day to 
l 63kg!~·. so water treatment costs were reduced by 25o/o plus 
an arulJal 53\·ings of USS 35000/year in mainlenancc and per­
sonnel costs. The automated system also 3\-oided e~sure of 
workers to high risk chemicals. such as acids and caustics. 

A production process is unaltered by any equipmelll modifi­
cation where it is intended primarily to correct equi!Jmelll defi­
ciency. Price ( 17). gn·es some examples. 

More efficient equipment and better trained staff reduces the 
risks of rejected and off-specification products. thcs produdng 
sa\ings by eliminating the need for their disposal costs. For 
example. rejected products from electroplati~ or paint compa­
nies require chemicals ( ofte., haz.ardous S'.lbstances) to strip off 
coatiI.gs before they can be recoated. 

3. Operational procedures 
Examples are shown in table 2. Most of them are simple to apply 
and are inex-pensive. The technique soould make optimum use 
of raw materials during the manufactunng process and can cut 
unnecessa1y steps. reducing waste generation Methods can be 
applied to any type or size of facility. 

As is imponant in most new processing operations. a training 
program in waste reduction is the basis of improved methods in 
operation procedures. These programs should be e:\1ended to all 
levels of personnel. People shouJd be aware of the significance 
of waste reduction to the comp~· and to the environment In 
app~·ing a training method (videotaped materials) a company 
improved its coating methods by first reducing the cost of 
coating material and then reducing the amount of cleaning spray· 
waste. The result was a reduction of air emissions and :1 saving 
to the company of approximate!)· USS 60.000 in material costs 
(31 ). 

Union Carbide know:: the importance of good operation pro­
cedures. In the begmnmg of the 1970' s. its image had deterio­
rated. One of its plants in West Virginia was considered ··the 
smokiest facto!) in the "orld.. Since then. a computeri1.cd 
~stem keeps details of all the processes and products and can 

then estimate the concenuation of wast:s in the staek or in the 
effiuelll. 

D. Sourtt scgngation 
A \"Cl) important concept to bear in mind is wastestream segre­
gation. which means the capturing and separation of wastes at 
the production unit IC\·el aad subscquenl processi~ as a sepa­
rate waste-stream. For example. in sol'\·ent waste-streams. both 
al the source of generation and at the ~·cling p!aru.. solvell.S 
are conraminated in differenl W3_\-s. The reco,-~- cost is there­
fore different. Segregation is thus important to the effectn·e 
~·ding and managemem of wastes. 

As an example. studies repon that the electronics iJKiusu)· 
requires hi~· purified sol,·ents. Sok-ent wastes generated here 
are slightly contaminated and can be used by irdustries requir­
ing lower quality IC\·cls. such as industrial painters. Moreo,·er. 
sometimes it is possible to combine some sok·ent wastes if they 
are small in \'Olumes and generated from similar mes. such as 
sol\-ent wastes from Olher painters. 

In many cases segregation of wastes allows certain wastes to 

be recycled or reusec!. For example. a company using both 
chlorinated ard non<hlorinated sok·ems should separate its 
wastes. More information and examples can be seen in refs. 
32.33.17. 

E. On site recycling 
1be most suitable place to recover process wastes is within the 
production facility itself. Wastes can be more efficiently recO\-­
,..red from the generating sowce as they are not contaminated 
"ith other wastes. Ease of recovel)· helps to reduce raw material 
consumption as well as waste disposal costs. Where the con­
tamination is slight the waste-stream can be reused di~· in 
the process as raw materials or in other operations in which the 

TABLE 2. Operational Proc.!dures: some chances to reduce 
waste generation 

__ • _Reduce raw material ard product loss due to leaks. 
• Schedule production to reduce equipment cleaning. 
• Inspect pans before the)· are processed to reduce the 

numberofre~~~ec~~~----------
• Consolidate types of equipment or chemicals to reduce 
. guantil\· and variel)· of_,,~·ast=e'--. ---------

• lmpro'"e cleaning procedures to reduce generation of 
dilute mixed waste with methods such as di)· cleanup 
techniques 

_ _!__1icgregate wastes to increase reco\·erabilin·_. ___ _ 
_.! _Optimi7~!Q..naJ~ters ~has tem~rature 

• De\'elop employee training procedures on waste reduc-

tion_.---------·----·-··-···---·-··--·-------· 
• Evaluate the need for each operational step and eliminate 

st_c_ps t!_laLarc un_rl(:CC:~~~~- ______ ·-- ___ .. ____ .. 
• Col_l~!=!~pill_ed o_r leak~cf_-~tenal for rcus~. _ 



material purity ~ oot so critical for example. the reuse of 
sohems from microeb.""tronic industries for meul degreasing. 

Residues generat.:d ~- most on-site recO\~- ~-stems can be 
treated to reco,·er more oflhe desirable promct ( ie .. solve no or 
disposed of according to pennined limits. 

fa-en lhough on-site recm·ery is a \-alid pollution pre\·ention 
option. it is gn·en low priority among all waste reduction tech­
niques. 

Some wastes can be reco\-ered ~- additional ~-sical aild 
chemicaJ u-eatment. HowC\-er. this practice is not considered 
within the current EPA definition for waste minimization. In­
formation and examples can be found in refs. 32.3-i. 

\ 11. ORGANIC SOL VENTS 

In a broad sense. sol\·ents are those elcmenLS which are not 
modified when a chemicaJ reaction occws. HowC\-er. they are 
refemd to by ind~- as --organic disolxent ageJJIS .. (35). 
Sol\·ents ioclude a large trumber of both organic and inorganic 
compounds. The former irdudcs both halogenated (i.e. mole· 
cules conl3ining chlorine. bromine. fluorine) or non-halogen­
ated soh·ents. Chlorinated organic compounds acco~ for 90% 
of halogenated organic compounds ( l l. 

Organic soh·ents. in paif cular. arc a maner of em·iionmental 
concern due to their toxic propenics which gi'-e rise to hazard.. 
ous wastes. tlEs ha\·ing an ach·erse effecz on health and the 
em·ironmcnt These solvent wastes can ,-ary in composition 
even from the same planl or process and are normally classified 
(36) as follows: 

• High solvent content 
• High organic com.ent 
• Low organic content 
• Sludges or solid wastes 

In most de\"eloped countries. legislation plays a ~- role in 
promoting good work practices in ind~· and substitution of 
halogcll3led soh·ents. 

A. Uses 
Sol\"ents in industl)· can be used in product formulation or as a 
cleaning agent for equipment. According to Hampson (37). at 
present over 200.000 companies in Europe are using more than 
700.000 tons of soh-elllS for cleaning and degreasing of metals 
and electronic equipment. They are also used in inks. paints and 
coating fonnulations as well as in the pharmaceutical and food 
industries. 

Sol\"ent production started as early as the I 80<r s but gained 
widespread use in this century. They are used in a variety of 
industries such as petroleum. plastics. and phannaceutical in­
dustries. Most of these industries recycle spent sol\"ents. 

A well-known use 1s as cleaning agents in cir)· -cleaning c:stab­
lishmems. TI1C most common arc methylene chloride. perchlo­
roe~-Icnc. tnchlorocthylenc. and 1.1.l·trichloroethane. which 
arc recycled 

B. Tosicit~ 
Soh·cnts arc charactcri7.cd. because many of them are flamma­
ble. as volatiles The \·apors generated can be toxic. and in 

certain conditions. explosn-e. They can be more or less dense 
than w3ler. Sol,-ems can h.n·e ad\-erse effects on human health 
and the em·i.-or.rnent Workers are frequently· exposed :o fire. 
e.xplosion or asp~-~n dangers. pl~ narcotic effects. Like­
wise. some sol\·en15 show C31Cinogenic and mutagenic proper­
ties. As wastes. ti.ey cause disorders m both humans and the 
emironmenL polluting air. water and soils. HazaJds of soh-erdS 
to hmnan health and Cll\ ironment are fully documemed Re­
search must be de\·oted to fuld new ways in all industrial 
acti\itics where solvelllS are im·oh·ed. to reduce or elinunare 
wastes. 

C. Chlorinated soh-eats 
Usage of chlorinaled soh-em was~- enhm:ed by the 
im·ention of lhe '-apor cleaning process in 1930 by ICI. This 
process made use of the e.xcellem propen.ies of sol\"ents: high 
,-apor density and no~flammability. ~cw cleaning apphalions 
followed in the automoti,-e. electronic. aerospace. and medical 
irxfustries. Approx_ 667.<J00-800.000 tons of chlorimted sol­
,.ents ha\·e been used in the European Co~· (38). the main 
users being Germany. France. the United Kingdom. and I~-. 

HowC\-er. siru ~- ha\-e been pl'O\·en toxic to humans and a 
pollutanL cspccially to water supplies. where they· arc ,-e1y 
difficult to remo\·e. there is a trend to replace them. This trend 
has increased sioce the 1970 · s. when environmental concerns 
began to e.xen more pressure. Since 197.i chlorinaled sol,·ent 
consumption has decreased~- :50% (39). While most are being 
phased oul usage of some chlorinated sol\·ents persists. This 
reduction is due~- to lhe substitution of other substan::es but 
also to the iruroduction of p'lllution pra·ention methods. better 
working practices. closed sy·stems and recycling. This accounts 
for a reduction by 15-200/o of\irgin solvent usage (39). 

A growing area of concern has been the occupational risk for 
the worker because of the danger of inhalation in the cleaning 
process. Standards ha\·e been established throughout the world 
to enswe workers minimum le\"els of e:\.-posure with no health 
risks. 

1. Grecnptace•s position 
According to Greenpeace ( l ). the use of chlorinated sol\·ents is 
the .. direct antithesis·· of what tt is understood as a clean process 
or product This concept is supponed. according to them. ~­
taking into account chlonnated sol\"ents · life cycle. which Starts 
when chlorine is produced. fa-en here. in the less-polluting 
chlor-alkali process. in addition to chlorine. other toxic b~· -prod­
ucts are produced. 

Chlorinated soh·ents are emined to the air via evaporation. 
fugiti\"C emissions or wastC\\ater dis.:harges. Estimated losses 
in Europe for 1990 are around .i60 thoti~ tons. 

Greenpeace states !hat these solvents can affect not only water 
drinking supplies but can contaminate groundwater. producing 
undesirable products worse than the original product. Perchlo­
rocthylene (PER) can be subjected to slow degradation in 
groundwater. building up ,·inyl cnlondcs. \\ hich arc more car­
cmogemc than PER 

Greenpeace claims that chlonnated soh·ents must be phased 
out all over the ''orld The~ hope to make the public :mare of 
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these ~rs and pro\·idc access lo infonnaion aboul the risks 
im·okul in their production and use. 

Because of problems posed b~- chlorinaled sol\-cnlS. ~ 
industries arc ~-ing c:unelll processes by ~--witching to 
aqucom. semiaqueous or mechanical altemati\·es. 

D. Substitution 
Substitution. altmu~ it eliminates lhe risk of comaminaboll al 
ccnain stages and of exposure for workers. is not ~ 
easy. since lhc quali~- of the end product can be affec:scd. 

Considerable research was requimf for lhc de\·elopmem of 
waer-bascd paints in order to adlie\·e lhc same quah~- in letnlS 
of co!our ml durability as lhe so1'.·en1-based products. Most of 
lhese proc:csscs oow km: been changed to wacer-based proc­
esses. 

Organic sol\·ems ha\-e also been rqJlaced ~- inc.'lJCnsn·e 
ioorganic: acids and bases. especiall~- in lhe phannaccutic:al 
i~-. Companies such as Merck and ShaJp and Dohme 
report that this substitution has cut their costs by rcdocing the 
amount of sof\·eru used (IO]. 

Some industries. such as the ~- de•ming sector. ha\·e faced 
many problems to find ahematives for chlorinaled solveats. 
Usually. lhebestahemati,·e has been thee~-e use of closed 
systems. HowC\-er. according to Greenpeace. b~- analyzing the 
complete life cycle of lhe product plus support ~- more rcccm 
research. dioxin formation has been found m lhe distilled PER 
found in closed-loop systems. 

VID. POLLUTIO~ PREVENTION IN THE 
~IETAL CLEANING INDUSTRY 

Metal cleaning is lhe largest application for chJorinatcd solvellS 
due to their ability to dissok·e oils. fats and greases. Sok·cm 
cleaning encompasses two processes: cold cleaning and vapor 
degreasing operations. The former is carried out at room tem­
perature and iocludes the following: \\iping. dipping. spraying. 
and ultrasonic agitation. The vapor degreasing operation is 
usually pc..-rformed at the boiling f.Oilll of lhe solvert. rhus 
producing \ctpors inlo which metal pans to be cleaned are 
brought This is the more efficient cleaning method of the two. 

Common sok·cnts such as CFC 113 and 1.1. l -trichloroethanc 
aJC used lo rcOlO\·e oil and grease from metal pans. This opera­
tion is carried out throughout production. maintenance and 
unscheduled repair. This is the most imponanl use Qf 1.1.1-
trichloroethane. In developed countries. almost 50% of its total 
consumption during 1988 was devoted to metal cleaning proc­
esses (8). Additional chlorinated soh·ents used include trichlo­
rocthylenc. methylene chloride and perchloroethylcnc. How­
C\·cr. according lo EPA regulations. nearl~ all solven1- based 
cleaning agents are considered ha7.ardous wastes. Similar!~. 

RCRA classifies cold spent solvenr wastes from cleaning opera­
tions in the same group Therefore. new roulcs arc being in\'CS· 
tiga1cd lo meet lhcse regulations. 

Typical "asle-strcams m the metal clcanmg and mi~ccllanc­
ous (e.g .. road maimcnancc> indus1ries include sol\'enls with. m 
some cases. up 10 RO'% metal pan1clcs. d1ssol\·ed oils. greases 
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and "axes. The haz3rdous nature arises from the usual pheool 
and crcsol co111era of the ~g rni:\.'tllrC (-IOI. 

As was meoooncd in ~ J>IC'WU5 chapler. altemati\-es to 
chlonnated sohenlS are aqueous. senuaqtlle()G.). or mecbamcal 
deuung 

A. Aqueous solnnts 
Water-based cleaners are aqueous solutions usual~ comainmg 
dctergelllS. welting and anri<onosn·e agems. and \\alcr. lngrc­
dicrts are careful~- selected accolding to foanucg. "etting. and 
soil retDO\·ing properties 1-' 1 I. 

~Iodine Manufacrunng Co. ( -'21. with lhc use of an aqueous 
cleaner in an aUIOmalcd washer ~-s1em. a\-c>ided the \-apor 
degreasing stage and co~- reduced lhc l. l .1-trichlo­
rocthanc JCqUircd ~- 25~,o_ Metal parts are initial~- sp~ ed \\1th 
the cleaner. washed in lhe washer. rif'SCd and lhen dried The 
cffiuenLS are also pretrealed before disposal 

The system. still in earl~- cfe\·elopment srages. is 001 ycr as 
effectn-e as the sok·cnt cleaning method. HowC\·er. de\·elop­
mert is on-going as 1.1. l-uichloroethar..: faces complete phase­
out inde\·elopcd countnes ~ January 1996 ('.:9}. 

Goldschrni<'lh and Larsen (-'31 cite an example of alkali 
cleaning. one of lhe most C.'\."tcnsn·~· used aqueous melhods for 
the substitution of organic SOl\-CflS. Since the SO"s the metal 
co~·. Danfoss A/S (Denmark) switched gradually from 
trichlo~-lenc m·er alkaline solutions for degreasing. reduc­
ing costs~· approx. 50%. 

Alllough ~· companies are replacing th:ir organic clean­
ers with alkaline ones. the method is DOI totally accepled by all: 
the large amourts of cflluents generated cause fear of future 
health risks and era•ironmcnral regulations. 

A funhcr argument against water-based alternali\·cs is oot 
o~ the difference in formulation tmns but also the cleaning 
method For example. in the case of surfactanl solutions. due ro 
the rising process. complex cleaning ins:allations are reqwred. 
Altcrnati\·ely. lhc use of halogen-free sok·em in aqueous disper­
sions requires small and simple equipmcn1 compared with 
wa1er-basc surfactanl solutions (.U l 

Zamo (-'51 states that according to the composition of the 
resulting waslC5. some detergents are nol affected b~· normal 
effluent tJtatments because ~- are oot easily diluted. lbere­
forc. additional expenditures will be im·oh·ed to remove this 
contaminant from emuem before disposal 

B. Semi-aqueous solnnu 
According to Zamo. this modem method is "a combmation of 
sol\-Clll wash and aqueous rinse" lhe ad\·anlage being thc small 
and simple eciuipmcna required compared with waler-based 
cleaning soluuons. Du?onl produces a clcarung agent of this 
type. which is fonned by hydrocarbons and surfactants. ll is 
claimed lo be hannless 10 the emiroruncnt 

Some m1:\1urcs of chlonna1ed solvents thal arc less harmful 
lo the 070nc l~er ha\·c been proposed. for example. hydrochlo­
rofluorocarbons <HCFCs). "hich arc seen as an altcmati\'e 10 
the banned chlonna1ed sol\·cnts HowC\·cr. l~ arc still under 
stu~ for potcnual hcallh nsks and cmironmental dangers 



HCFCs h.1\-e been proposed tMo::treal Protocol} to be phased 
out b~ 2l~l (.J5) 

AIMlerscn (8) mentions the use of aliphatic ~drocubons. 
which im-oh-ed steps similar to aqueous de:ming ~·stems. with 
rdafi\·e~ fC\\ C~oCS in the equipment used. Naphth3s am 
kerosene arc the most cornmo~ used. bur ~--r.necare in their 
use is n:commended 

C. Son-b~atcd soh·cau 
This opoon is being used wt.en the prC\ ious methods ~ IJOl 

considen:d ,-iable options for clearung. For example. the Dai; 

Ridge Y-12 Planl ("'6J. uhich llilS been \\Oding siocc: 1982 to 
rq>lace the use of chlorinated soh·etllS for metal clearung. is 
conducting work using this method 

D. l\tttbanical deaaia~ 
Mechanical clc3ning (brushing.. ''iping. or sp~·ing) is recom­
mended as an aJtcm:nn·e to decrease soh:eOI wastes. HowC\·er. 
this is nol a reliable method if high le\·els i>f cleaning are 

~-

~ Additional alte111atins 
Other recommended methods entail the use of thermal ,-acuum 
systems to relllO\·e oils from metal pans and the use of!ubricaJts 
for special purposes (8). 

F. Good boa55ttpiag pl'Kticcs 
Good operating p~""tice is an ~- and rapid wa~ to reduce 
sol,-cnr. consumption in cleaning and degreasing operations. The 
main consideration here is soh·cnt losses because of spillage. 
leakage. drag out and other losses occuring throughout the 
process. Dh.1rmanram ( 12) suggests some good operation prac­
tices: 

• The reduction of sol,·ent air emissions: The use of covrn 
or lids for tanks while not in use. 

• An increase in the distance between the top of the sol\"ent 
(liquid) and the top of the tank. According to ICF Asso­
ciates ( 1986 ). this impro'"ement reduces sol\"enl emission 
from 27% to -U>%. 

• The use of a refrigeran1-free board on '-apor degreaser 
unilS. Sol\"enl consumption can be reduced by 60%(1CF). 

IX. POLLL'TION PREVENTION IN THE 
PAINT ASD COATING INDUSTRY 

TI1C most imponam forces responsible for RC\\ cleaner manu­
facturing routes tm·e been er\·ironmental regulations and the 
health risks related lo solvents used in paim and coaling manu­
fac1uring. Considerable efforts have been made by professionals 
working in this sector. and new products (waler-based. high 
solids. powder. etc.) have tiecn de\elopcd to meet these regula-
lions. 

Expens agree that more research must be done lo achiC\·c a 
more cn\"ironmen1all~ friendly technology They slate thal only 
lhrough R&Dcan new products and processes w1thsignifican1l~ 
lO\\er \\aste lc,els be developed. Hirschhorn 191 quotes the 
example of Westinghouse. which dC\·eloped new UV radiation-

based painl systems. 1llis impro,-emcm 53\-ed the company 
from the use of brge quantities of~ soh-enas. 

The scope of applications in the paiDI and coating indus~· is 
~nonnous Paims and coatings are ma~ used for dccorati\-e 
and protect.i\·c purpose<; as well as maintenance of soucnm:s an:!. 
products. Table 3 shows estimated saJo for 1990 gn-en by 
indusu~ scg:menL These '-alues Je\eal the strong economic 
position of coating industries. with a total valt.e of t.:SS 500 
billion. Sales in the paint and coaling i~ amoun1 to for 
more than t:SS 1-1 billion per year (.Ji) 

This section. mostl~· based on Rardalrs paper (.JS)_ will 
bric~ describe some proce5.$CS of paint and coatings maoofac­
rure. their applicarions. and the wastes generated. Pollu~on 
pre\·ention techniques related to these processes are a' so in­
cluded. 

A. Ea\iroamcntal rrgulatioas 
The main reason for the reduction of soh·ents in this sector has 
been suingcm Cl1\iro11merul regulations tespecially air pollu­
tion laws). pan~· in the United States and European coun­
tries. Improved eflicie~· of the production process is another 
imponam aspect supporting this decision. 

voe. a term coined by the EPA. refers to the measure of the 
emission of ,-olatile compounds present in paints. Emissions arc 
regu!alcd if~- exceed avapor pressure ofO. hrun Hg at 25°C 
(.J81 voe emissions are at presett the o~· cc~unds sub­
jected to EPA regulations. Hence. the paint and coaling indusuy 
is being forced lo reduce them drastically in ilS processes. 

Howe\"er. solvents such as dichk>romethane and l. l .1-trichlo­
roclhanc are still nol controlled. e"\·en though they are widely 
used in modem processes (high-solids and radiation-curing 
systems). More research into these soh·cms could possibly 
identify them as contaminants. thus contributing to their re­
mo,-al as coating components. 

In Europe. Ge~· has been the leader b~· enforcing ilS 
federal emissions law ftom 197.J. Volatiles are grouped in three 
classes. of\\ u1~h class I is the strictest. Most soh·enlS now used 
in German indus!I)· are class II and Ill. 

According to Seymour (-'-JI. the annual demand presently for 
water-based paints in Western Europe will keep growing at a 
rate of6%. United S1ates·s demand will increase at a rate of 4% 
per year. 

B. Paint manufacturing processes 
According lo Randall (.JSI. the number of producers has been 
gradually reduced in United States since the 6'fs. At prescm. 
there arc approx. 900 producers compared with l.J59 in 1967. 
This is mainly due 10 mergers and acquisitions. which were 
probably caused b~ sc\"erc go,·cmrnemal regulations (RCRA. 
OSHA. etc.). In brief. a liquid paint is fonncd by three main 
components. lhc pigment which is finely dispersed in the liquid 
part or \"chicle. "Sonnally the liquid encompasses the resin 
<binder) and a \Olatilc soh·ent. Fillers and extenders are used in 
'"arying quantities to reduce manufacniring cos1s and iwpro\"c 
properties such as durability. Numerous synthetic resins arc 
u~cd and arc sclcc1ed according to the iiropertics rcqmrcd fer a 
particular applica1ion. 

I< 



TABLE 3. Coaling irxl~-. partial \·alue. 

I~· segment \"ah.te tmillions of 
I u~ 
L_~~~~~~~~-

Industries that sell the coated prod­
uct~·: 

Paiills and coatings (SIC 2851)* 

Adbesi\·es and sealants (SIC 2891) 

Prinling and publishing (SIC 27) 

Paper: 

~- Food Collainers (SIC 2656) 

Bags.plastic-laminated and coated 
(SIC :!673) 

Papcls coated and laminated (SIC 
2671) 

Papm coated and laminated (SIC 
2672) 

Plk>tographic films (worldwide) 

loorganic coatings (Emopc) 

Magnetic media: 

Floppy disks 

Standard-Magnetic Disks 

Total 

Industries in which coating is the 
key component teclmology: 

Electronics: 

Printed circuit boards (SIC 3672) 

Reconled music 

Household audio and ,·ideo (SIC 
3651) 

Computers and peripherals 

Total 
----------------

1-1.658 

5.-16:! 

168.51.J 

2.282 

5.215 

2.672 

5.355 

25.000 

1.000 

12..ioo 

158 

2-17.967 

5.151 

8.020 

6.708 

72.500 

92.379 

•Values sho'"n arc csumatcd for 1990 m 191!7 dollaf:'_ SIC 1s the 
-·- __ ~tanda_r_d mdustJ'lal cla.-.~ficall~!I-. ·------- _______ .. _ 
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A~·Jic and an..~·dic resins are the most used. the former due 
to their cbemical nalW'e_ ~- ba\-c excellcm properties. such 
as baldness. durability. impact suength. high ~sran:c to deg­
radation by UV radiation and moisnuc. plus odler properties for 
more specific applications. ~- C3Jl be used as dispersions 
(lale.~ paint) or solutions (soh-crt-based coatings). fa:unples 
in:lude pol~·mcrs and copolymers of aaylic or me~·lic 
acids or their esters. 
~·cficresinsarea~-peofpo~·esterresin\\ithgoodadhesn·e 

propcttics. ~- can be formulated as solutions or molded into 
a \cuie~· of shapes. ?\fain uses in:lude e~"tcrior and interior 
painrs. equipmem and electrical insulalions. Ho\\'C\-Cr. for archi­
tectural coating 3P1>lications. they are gradually being reduced 
because of voe regulations. 

Additional ~·flhetic resins im::lude epoxies. which can be 
hardened using cross-limting agents such as :unino resins. Their 
propenics are toughness. adhesion. resistance to chemicals and 
diclectrical characteristics. 

Pol~,-j~·l resins. especiall~· po~"'~·I acetate (PVA). are im­
ponant because they cost less than ~-lies. Po~urethanes due 
to their e.xcellem properties. as well as po~·ester. i>"~·ethylene 
and po~·amide resins. are again used for the same reason. 

Original~·. the comsumption of solvems in the paint indusb)· 
was quite significant.. because of their qualities in making paint 
formulation suitable for application. HowC\-er. their use is de­
clining and DO\\ accountS only for 27% of the United States 
architectural paint market (-18]. 

C. ManufadUring processes 
Production paints arc a mixture of ingredjents where all the 
components arc mixed and disrersed rather than a chemicall~ 
coni>ined. The g':l'..:ral processes include prr lixing. disper­
sion. thinning. adjusnnents. filtration and packaging. Disper­
sion is not normally use<! to prepare lacquers. 

To start tl11: proa.ss. ac\.'1Jl'31e quantities of pigments. resins 
and sol\'ent are mixed to obtain a homogeneous miX1Ure (pn:­
mixing). Dispersion of this mixture to separate the pigments· 
particles occurs in different types of mills according to the class 
of pigments. Ball mills arc still an effecth·e equipment for 
dispersion. Then the dispersed mi'1UrC is sent to tanks where it 
is thirmed with additional sol\'ents and adjusted to the end 
product by using additi\'es. The end product is final~· filtered 
according to the required specifi~ons before packaging. 

For water-based paints or latex. the process is similar but 
water is used as sol\'cnt. All the ingredients are mixed ground. 
mixed with additional ingredients such as resins. antifoaming 
agents. plastifiers. and preser\'alive solutions. then screened arxl 
mixed before finally packaging. 

I. Wastes 
A typical waste-stream for this industry is shown in table .J. 

Usually the common ways to manage it arc on- or off-site 
re~cling. treatment and disposal_ 

According to Randall. on-site re~-cling is the most cost-<:f· 
fcctiYe method for large companies who produce more than 
3~.ooo gallons of solYcnt wastes per year_ Small enterprises 
send their wastes for off-site recycling Approx. 8<1°/o (SOI of 



TABLE .i_ Paint manufacturing process wastes 

Type of waste 

Rau material packages. 
bags. containers 

Pigmenr dusts from con­
llOl de\iccs 

Soh-ed emissions 

Off-spec_ paints 

Spills 

Rinse water 

Paint sludge 

Fihcr cartridtcs 

unloading of materiah. 
into mixing \"CSSels 

Uoloading of pigmcnrs 
into mixing \·essels 

Storagew*5 

Color matching 
problems or 
customeis returns 

Accidenral discharge 

Equipment cleaning 
using warer or 
caustic solutions 

Equipment cleaning 

Undispersed pigment 

- Source: Randall P.(1992) 

these wastes account for equipment cleaning wastes as this 
process is necessary to prescJ'\·e the product from contamina­
tion. 

Regulations force paint manufacturers to consider the '"eo\'i­
ronment·· in planning their total process. Traditional waste 
treatment is no longer a sufficient tool for waste management 

2. Methods IO ftduce wastes 
The most appropriate method to pm·ent pollution is reduction 
at the source. which can be achieved through changes to the 
whole process. raw maierials. or simply through good house­
keeping practices. rhis being the easiest and most direct way to 
reduce wastes. Recycling of wastes is considered a possible 
prevention method. but it should be used as a last rcson. 

Randall mentions some good work practices for sourte ~c­
tion in the paid indusuy: 

• The use of a schedule board to improve planning and 
scheduling methods. The numerous and Val)ing paint 
formulations each require a separate production run. The 
schedule board ::oordinates and registers the correct mix­
ing of these batches. 

• All elements of the production process: process. purchas­
ing. sales. and personnel managcmenL must be regularly 
coordinated and controlled. 

• The use of inventory control for raw materials 3\·oids 
overstocking and possible product shelf life expiration. 
which would create a new source of waste. 

De~· Cok Beroiz (22). the Director of Quality .<\ssur:m;:e for 
Northrop Co. points out: 

By managing im-mtories "·ise~\-. paints. epoxies. 
resins. and other chemicals with a limited she[flife 
don't age Ollt. They get put into the aeroplane and 
won "t ha1:e to go into the lt·aste-stream_ 

• Product formulalots nmst be able to ensure the reuse of 
co~ a\"Oicbng generation of wastewater through 
rinsing or residues in cod.ainers considered as hazardous 
wastes. 

E~on Chemical Americas (9) installed floating roofs over 
tanks of vobtile SOl\"ents in one of its operations. By reducing 
air emission. soh-ent loss was greatly reduced. The company 
recuperated the cost of the roofs in one year_ 

Good housekeeping \\ill be effective if personnel an: suffi­
cientl~- trained and made aware of the cf.":cts of the practice. not 
only for the fum but also for the emironmem. The uaioing 
programmes should iD:lude loss and spoil pl'C\-cntion and in 
be~ preventive maintenance. helping to ensure ma.ximun ef­
ficiency and optimum use of all equipment Effecti\-e training. 
along \\ith good quality conuol helps pte\·ent the production of 
off-specification paints. 

Discarded ma1erials such as obsolete paints. CUSlomcr reruros 
and ~ired she!f-life products can be added and mixed in small 
quantities to the new batches of paints. Through im-entory 
control and cazeful production planning. obsolescence can be 
reduced. ~- remaining older products could be offered at 
discount rates. 

Hwnan resources in the company are a powerful waste reduc­
tion tool. Employees can be motivated either as single persons 
or as teams to de\·elop methods for changing the uaditioml 
processes. Motivation is possible through premiums. incenti\"es. 
pnzes.etc. 

3. Process produdion changes 
As mentioned before. equipment cleaning wastes are the most 
significanl in th: paint indusuy. Reuse of cleaning solutions or 
less frequent tank cleaning can help reduce wastes. The use of 
mechanical met1x>ds to replace manual work for tank cleaning 
will sa\'e not only labour costs but cleaning solutions as well. 
The use of tanks lined with special materials. e.g. Teflon. will 
ensure a minimum adhesion between the walls and the mixture 
f~ l). 

A high-pressure wash system to clean water-based paint tanks 
can replace the old technique. which uses hoses. According to 
Studies. this system can reduce the consumption of water from 
80-90°4 (52). 

Manufacruring processes can be improved in different ways. 
c.ne of them being the waste-stream segregation technique. 
"·here tbe wash solvent§ (e.g. solvent-based paints) are recycled 
in the production of similar paints. thus avoiding the use of 
\·irgin sol\'ents. Countercurrcnt rinsing systems are another 
means to prolong the cleaning solution life and prevent waste. 
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Computerized comol systems arc bemg used e~1ensn·e1~- in 
the different s~oes of the production process. This is a substm­
tial impro\-ement applied in paint manufacturing.. which. in 
addition to other advantlgCS. prel-erts operational defects. This 
trend will increase if costs for plant automation systems de­
crease. 

-1. New prodacts 
Yasecn and Raju (53) have published a list of new products 
whose impro\-ed properties assist in the effon to minimize 
wastes. Some of them are mentioned below. ICI Resin (United 
StalCS) bas dc\·elopcd a polyurethane resin (NcoRcz R-9-I02) 
for water-based coatings which can be used as a crosslinking 
agent for wood floor applications. Tcfcote is a water-based paint 
that includes tcflon compound in its composition It has been 
dc\"Cloped in the United Kingdom (Tefcote United Kingdom & 
H. Marcel G.). Macpherson Paints Ltd. United Kingdom. sub­
stituted the ~-lie system for the sok"CDl in their solvent-based 
gloss painls. 

Among dc\·elopmcDlS in pigmerts. syrt.hetic iron pigmew 
mainlain significant sales \-olumes. and new formulations to 

cope \\ith new emironmental regu!ations are available. A new 
product. micaceous iron oxide (MIO). shows c.xcellcnt anticor­
rosive properties for coating formulations. 

Certain new fonnulations in the paint and coating~- are 
not only meeting cmironmcoral regulations but also lm-e re­
sulted in impl'O\·ed product perf ormancc and an increase in sales 
volumes. 

Some examples include alwniniwn pigments in automoti\·e 
finishing. titanium diox1de pigmerts. aluminum pastes in watcr­
based syst"111S. and lithopone pigrneDlS. which increase film and 
rompound perf onnance. Other de\·elopmerts ha\·e occured in 
crosslinking .•gents. adhesi,·es and additives for water-based 
coating areas. 

D. Paint applications 
Met.hods to reduce wastes are not only relevant to paint manu­
facture. but also to paint application. A number of waste reduc­
tion options are 3\·ailable. the most common of which are shown 
in refs. 5-HS. II. 

Prior to the painting process. surface treatment is extremely 
imponant to obtain good adhesion when the paint is applied: 

• Surface smoothness: usually achieved by mechanical 
methods. such 2S grinding. abrasion or blasting. 

• Cleaning: achieved by mechanical. solvent or chemical 
methods. dictated by the metal substrate to be cleaned. 
Sulphuric or hydrochloric acids are usually used for steel 
and zinc surfaces and nitric acid for aluminium. although 
it is also possible to use allcaline solutions. Chlorinated 
so1'·ents are used extensi\·ely to remove organic impuri­
ties. 

• Degreasing: Sol\'ents ~uch as frichlorocthylene or e\'en 
Freon are mainly used for this purpose. The soh·ents 
generally e\'aporate during degreasing. However. they 
can be rcco\'ered through a series of small heat exchang­
ers and reused Cleaning solutions in tanks arc corm::n­
tionally reclaimed by distillation. as they are mainly 

contaminated with giease and oil impurities. When de­
greasing is by aqueous media such as alkaline. neutral or 
acid solutions. the: metal pans are tlten rinsed \\ith large 
quartities of water. 

Furtherpai11-metal adherence can be achiC\·edby coating meth­
ods such as pbosphating. 

1. Wastes 
Paints are usually applied by a liquid ~- system. Here. the 
paill& is combined \\ith a carrier. Organic sol\-ents are nonnally 
used for this pwpose. As the abo,·e steps sho\\. laige ,-olumes 
of soJ\·cnts are used. plus those to clean the cquipme11 used in 
pailling. as so1'·cnt-bascd paiJts are still in use. Common sol­
\"CDlS used ford.!aDing are I.I.I-trichloroethane. methyl ethyl 
ketone. ~}·Jene. toluene and alcohols. 

An initial step. as always. in waste reduction is the use of good 
operating procedures. An interesting problem to solYe is to 
reduce the amount of paint lost when spraying: only 500/o 
actually arrives on the: surface to be co\·ered: the remaining. 
known as O\"Ci'Sp~-. is lost to the air. 

An impro\-emcnt m·cr com·cntional ~- methods. whose 
uansfer efficiency is 30-700/e. as the: electrostatic system \vid1 a 
performance of85-9S°/o (48). One could say that powder coat­
ings applied ~- an eJcctrostatic system can be considered a 
model of waste elimination. as air. water. and soil pollution are 
3\·oiderl. 

Minim.!zing the amount of paint used for coating purposes 
would reduce the sludge generated. This sludge is poured into 
drums and subjected to com·entional hazardous waste disposal 
Built buying IIISlcad of special paints in cans or small containers 
helps also in waste reduction. as the containers can be returned 
to the manufacturer for reuse. 

It is also ~-peeled that water-based paints can gradually 
replace sol\'cnt-based paints for most applications. 

E. Alternam·e technologies 
De\·elopments in the following coating methods ha\·e taken 
place in order to reduce hazardous wastes: 

• High solids (25-60% solids/vol): Lower molecular 
weight paint resins arc being used in place of those from 
solvent-based systems. The main objective is to meet the 
severe voe regulations while still using the same equip­
ment and the same application methods. 

• Water-based: For high solids coatings. the com·entional 
equipment can be used with the added advantage of waste 
reusage. Price ( 17) mentions the Emerson Electric Co .. 
which ~ncd dual benefits using a water-based electro­
static paint S}'Stem. The finn reduced generation of waste 
solvent and paint sludge by o,·er 95%. 

• Radiation curing systems: UV cunng is the most common 
radiation technique. At present according to Randall. 
only UV and electron-beam (EB) curing seem to be of 
cornmcn:ial interest. 

• Powder coatings: Finely puh·eri1.ed resins possessing the 
lowest voe emissions (compared to the other alterna­
tives) can be used for metal finishes. 



Modine Manufacruring Co .. Wisconsin. reduced considerable 
amounts of voe by adopting powder coatings ar.d water-based 
coating systems. Hea,·y mc131s such as chromium have also 
been remo,·ed from paint fonnulations. This means that sludges 
prodoced are no longer considered haz.:udous wastes [·'2). 

It is important to mention at this stage the L 'NICA."IB Process 
(Union Carbide}. It can be used with a variety of spray-applied 
p.11~ and coatings. reducing (30-iOO,o) VOC emissions. Ad­
,·amages and details: ref. 5. 

Additionally. it is important to consider ~- change in the 
equipment and p:ut.icularly to achiC\·e impro\ed operation effi­
ciency. e.g. use of elecuostatic paint equipmett \>r low-pressure. 
high-\"olwne guns. Katin (55} recommends proportional paint­
mi.xing equipment to ptep.11"C 1- or 3<omponent paints. 

It is also of crucial importance to obscn·e a prC\·entive main­
tenance progr:un to prevent loss of oil. process and hydraulic 
fluids. 

X. HAZARDOUS CHLORINATED 
SOLVENTS: CURRENT SITUATION 

A. 1.2-dicblorocthane 
Formula: c2wc12 

Regulatory Synonyms: Ethdne. U-dichloro: ethylene dichlo-
ride 

EPA Hazardous Waste (HW) No: 0028 
CAS No.: l07-06-2NIOSH: Kl 0525000 (56} 
RCRA Waste No.: U077 
Chronic Toxicity Reference Level (CTRL) (mg.IL): 0.005 
Regulatory le\·el (mg.IL): 0.5 
Final Reponable Quantities (RQ): .t5 . .t kg. 
Source: Federal Register. vol. 55. No.61. March 29. 1990 
1.2-dichloroethane is commercially a,·ailable as a pure com-

potmd ( l00%) or as mixtures: Oowfurne (70.2%) and Dowfume 
EB-5 (29.2%). Some imponant United States producers are 
ARCO Chemical Co. (fX). Diamond Alkali Co. (TIC). Olin 
Matheson Chemical Co. (KY). Dow Chemical Co. (Ml). and 
Vulcan MateriaJs Co. (LA). 

It is a colorless and oily liquid. stable to water. alkalis. acids. 
and miscible with most common soh·ents. Its boiling point is 
83 .5°C. flash point: 13 J 0 C.. and upor pressure: 60 nun Hg at 
20°C. Its decomposition (3~0°C) mainly produces vinyl chlo­
ride. ~·drogen chloride. and slighl amounts of acetylene. 

Of the chlorinated ethanes. 1.2-dichloroethane has the highest 
production level. Its Rl2jor consumption is as an intermediary in 
the production of vinyl chloride monomer. Other uses include 
the production of chlorinated solvents and organic synthesis in 
general. fuel additi\·e (lead scavenger). paint and coatings manu­
facturing. and phannaccutical products. 

1.2-dichloroethane is toxic via all routes. Its vapors produce 
nausea. depression and anaesthetic effects. It is a strong irritant 
to eyes and skin and is toxic to the li\·er. It is considered a 
potential mutag.:nic agent and cla.c;sified as a probable c;vcino­
gen <IARC criteria. Class B2l 

Biodegradauon occurs wilth a half life of around ~o months 
at 25°C [571 

Considered as an air pollutant. it is still not on the EPA ·s list 
of hazardous air pollU13ntS: in high concentrations it is a threat 
to the aquati: medium. A HR (hazard rating> of 3 is assigned to 
l.2-dichloroethane indicating it to be highly hazardous. HR 
ref errs to Ult: relati'e hazard for toxici~-. fire and reacti,·ity [ 56) 

Despite the em irorunenral and toxic effects of the product and 
its foreseen regulation. information concerning pollution pre­
vention methods was UJl3\·ailable. 

Formula: CH:Cl2 
B. Mcth~·lene chloride 

Reg. Synonyms: methane. dichloro 
CAS: 75-09-2 
RCRA Waste No.: U080 
Final RQ: -l5.t kg 
Source: Federal Register. ,-ol. 5-t. No .• ;5. August 1-t. 1989 
Methylene chloride is the most \"ersatile of the chlorinated 

solvents and has been used for 50 yeaJS as a substitute for 
.flamm.1ble solvents. Main producers in the world are Hoechst. 
Dow Chemical. and Stauffer. 

It is a colourless and highly \"Olatile liquid. Methylene chlo­
ride is the only ron-flammable commercial solvenl with a low 
boiling point In high concenrrations. it is narcotic but is consid­
ered the least toxic of the chloromelhanes with inhalation as the 
main form of e:\.-posure. 
Me~·lene chloride is used mainly in metal cleaning and paint 

stripping. ''ith other uses in\·olving pharmaceuticals. plastic 
processing. blowing agent in foams. and food ex1Jaetion. As a 
remo,·er in paints. it is very effecti\"e. especially in its ability to 
rP.rnoYe polyurethane (PU) and epoxie-based paints. Wet chemi­
cal stripping is th! most common method used. 

Properties such as iow toxicity and non-flammability make it 
a suitable product for blowing agents. replacing CFCs in PU 
foam manufacturing. Its use allows manufacturers to meet prod­
uct specifications. reducing the arnounl of raw materials ( espe­
cially isocyanates) required because of the blowing agent ability 
at lowering foam densi~·. 

With this soh·ent waste is generated mainly in the meral 
cleaning industry. Methylene chloride is listed as a haz.ardous 
waste in .tO CFR 261.3 3. In general chlorornethanes along with 
.nany other halogenated compounds are seen as water pollutants 
and therefore come under water quality regulatio~. 

The microbiological degradation of metl]'.\·Jenechloride has 
recently been established. which might ex-plain its minimum 
concentration in waters. 

Methylene chloride. probably a carcinogen. is included in the 
hazardous air pollutants list of the CleM Air Act Amendn .enls 
(CAAA) of 1990. Therefore. because of severe regulations. 
some manufacturers using methylene chloride have considered 
waste reduction options to limit air emissions and ensure occu­
pational safe(). 

In this conte:1.1. a waste minimi1.ation re~rch project (581 has 
been developed in a PU low-densit)· foam manufactunng plant 
using methylene chloride as a blowing agent The project aimed 
to determine blowing agent losses and propose some changes m 
the process to maintain good working conditions and at the same 
ttme to recover and reuse the au:-.;ili;u~ blO\\ ing agent With the 
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gathered data. a model has been dC\·elo~'<i which calculates 
some parameters related to concenuation of the methylene 
chloride in the tunnel according to fonnulation used. com·eyor 
speed and air flow. 

TheOak Ridge Y-12 PlanL mentioredbefore ("'61. is working 
to replace me~·Icne chloride used for remo\·al of plant wastes 
such as urethanes from foam guns and epoxies (polling com­
poWlds). Common solvents tested for both cases ioclude hex­
anol. anisole. and ~-methyl pynolidine .. .\nisole was consid­
ered the most probable replacemeri: in the first case. HowC\·er. 
substitution in the case of epoxies was not technically successful 
due to specific propenies of methylene chloride NC\·enheless. 
testing will coltinue in the future. 

The use of an abrasn·e blasting technique (plastic blast me­
dia). howC\·er. has pro\"cn to be an effcctn·e substitute for the 
wet chemical stripping method (12) mentioned before. 

A study (59) has been carried out assessing land disposal of 
wastes containing organic soh·ents and their effect on the 
groundwater near these hazanlous sites. Of the 33 organic 
compounds C\·aluated. methylene chloride and 15 other com­
poWlds were likely candidates to be barmed from land disposal. 
This ~- pro,·ed that they would be strongly regulated in 
relation to the quantity to be disposed. 

C. Peotacblorophenol (PCP) 
Fonnula: c6c150H 

Reg. Synonyms: Phenol. pentachloro­
EPA HW No: 0037 
CAS: 87-86-5NIOSH: SM 6300000 (56) 
RCRA Waste No.:U2.J2 
CTRL (mg.IL): l 
Regulato~- LC\·el: 100 (mg.IL) 
Fmal RQ: .J.5-J kg 
Source: Federal Register. vol. 55. No. 61. March 29. 1990 
Chlorinated phenols. in general. are known for their sttong 

biological effects. Worldwide. the greatest \"Olume is accounted 
for by Pentachlorophenol (PCP). which has grown greatly since 
its introduction in 1930. with a world consumption in 1989 
estimated at 90.000 tolUlS (60). PCP and its compounds arc 
strong biocides used mainly in the pulp and paper. wood pro­
tection. textile. and leather industries. They are also used as 
pesticides for agriculture and as an intermediate in herbicide 
production. Almost 80% of consumption is in the timber indus­
try. 

Even though PCP has become a substantial em·ironmental 
contaminant. its use is still widespread because of its low price 
and long range of application. Its main use is as a salt (sodium 
pentachlorofcnate) or con~titucnt of organic solutions. 

Because of its •oxicity and its e'.\1ensive use. PCP is listed as 
a hazardous waste and included in the main pollutants list of 
EPA 1CFR 261.J I. United States EPA F027). and the European 
Community. It \\as also proposed by EPA ( 1986) tobc included 
in the toxicity charactcristc list (.JO CFR 261.2.J) at a lC\cl of J.6 
ppm by n.CP An HR of J is assigned to the compound (561. 

lberefore. because of its ad\-erse cmironmental effects and 
toxicity. its use is now l>aJlttd in most wester.: coururies. 

faposure to hwn1ns can caus.! health disorders :!nd chronic 
effects. such as skin irritation. sinusitis. rashes. etc. 

Few research studies (61) h:n·e proven PCP to be a mutagenic. 
emb~·o- or phytotoxic agenl or a hwnan carcinogen. HowC\·er. 
the tter.d is to elirr.inate it completely in de\"eloped countries 
from all uses leading to human exporure. regardless of carcino­
genicity. ~tore information about the properties. toxicology and 
em·ironmental beha\·iour of PCP can be found in the bibliog­
raphy of this paper (62). 

Industrial actn·ities are responsible fort.he majority of rel~ 
of PCP to the em·iromncnt ~- can occur as a result of its 
direct use m industries (timber and te'.\1ilc industries) or treat­
mert of PCP<ontaining wastes. 

Because of its low \"Olatility. the dissipation of PCP\\ hi tin the 
en\"irorunent is mainl~- to the soil. Food could be the main means 
by which the population is exposed to this product. 

Through microbial degradation. PCP"s Wl\·e a half life in soil 
of around 20 days [63]. Wild adds that PCP is also lost by 
\·olatilization and photodegradatiort Additionally. it can be 
com·ened to a \"ery stable molecule such as pcntachloroanisole 
(7). 

1be oral minimum lethal dose for man has been estimated to 
be 29 mg/kg [7). 

In the United Kingdom. a study ( 62) has been done to predict 
the total PCP load of different United Kingdom em·uonmental 
companrnents. PCP constitutes the main source of poly chlori­
nated dibenzo-p dioxin (PCDDS) and -furans (PCDFE) to the 
United Kingdom emironment. llle$e products arc considered 
the main source of toxic PCP"s. Approx. h%ofthetotal amount 
of PCP used by British indu~· e\"e~- year is released directly 
as spillages. volatile matter or wastewater. 

Another study (6.J) mentions that PCP has been banned as 
biocide in Germany since 1989. The barn also includes products 
containing more than 5 ppm of PCP in their composition. This 
decision has aroused enonnous controversy in the i'ldustrial 
sectors im·ol\"ed. They claim that: 

• A uansitional period to cope with the change has not been 
considered. 

• No reliable analysis methods for PCPs Wl\·e been estab­
lished. 

• To date. no suitable PCP substitutes arc a\"ailable. 
HowC\·er. some altemati\"e products as PCP substitutes h:n·e 
been proposed for tanning leather: 

• Be111.alkonium chloride 
• Chloro-m -crcsol 
• Pheny !phenol 
• Benzoimidazole 

Some trade marks such as Prevento! and Pre\·entol WB from 
Bayer have also been recommended. 

The current trend seems to be the use of mi:\1urcs or phenolic 
compounds with less chlorine content and mmsmum quantities 
or PCP Moreover. the INESCOP rt'port rc\·icws the use of 
biocidcs m the leather 1ndust~ 



XI. CO:'iCLlrSIO~S 

From this s~· the following was coocluded: 
• In the last few years an enormous amount of information 

has been disseminated about pollution prevention. It 
pro,·es lhat the approach of reducing hal.ardous waste has 
been increasingly recognized as the first choice. A general 
comparison stows that much more has been written on 
the treoretica: aspects of pollut.ion pJ'C'\·ention than on 
ex-periences with its application in industries. 

• Priority has to be gn·en to standarized definitions and 
em·irorunental terminology. --Pollution pJ'C'\·ention ·· is 
usuall:y taken as a general descnptor. whereas ··waste 
minimization .. or --waste reduction .. seem to be tt:.e more 
concrete terms. 

• Em·ironmental agencies ob,·iously ha\·e to COJ>'! with 
waste reduction. Still they choose pollution conuol o,·er 
pollution prevention as the main item on their agenda "ith 
the belief lhat pollution conuol is a shon-term approach 
to meet em·irorunental regulations. In fact. pollution pre­
vention is not a priority option for goverments of de\-el­
oped coumries because of limited funds assigned for this 
purpose 

• Several ecoromic assessment methods b;n·e been de­
scribed here. The TCA allows an effecti\·e assessment 
taking into account all those avoidable significant and 
indirect costs if a waste minimiz.ation project is to be 
implememec!. New companies. in particular. are in a 
bener position to gain economic benefits by applying 
pollution prevention methods as these methods do not 
invoh·e costs for waste treatment and disposal. 

• Promotion of pollu1fon prC\·ention methods has reduced 
the use of chlorinated solvents throughout the world by 
50C!-o Considerable progress has been achiC\·ed by the 
paint and coating indusuy. which is replacing chlorinated 
soh·ents by water-based or less toxic compounds. How­
C\·er. more research in overall production methods is 
necessary to improve efficie~·. The metal cleal'.ing in­
dusuy has hd many problems finding alternatives to 
substitution. Complete replacement by water now seems 
uncenain. That is because the main problem associated 
with increased amounts of effluents generated is the ad­
ditional cost of treating the IT' before disposal. Mee hanical 
clcani..'lg has limited applications. Good housekeeping 
procedures must widely be promoted to reduce wastes. 
whilst R&D must look for successful replacements. 

• The Si!arch for altem.1ti,·cs to specific chlorinated sol­
,·ents has not succeed. Studies to replace l.2-dichlo­
roethane ha,·e not been reponed. Alternati,·es to 
methylene chloride are still under research aro PCP. 
despite its pollutant nature. is still widcl~ used in de\·el­
oping roumries. Only some altemui\-e compowds h3Ye 
been proposed. Additionall~-. carcinogenic effects from 
all of them have not been tested. 

• Good h:>usekeeping procedures arc a practJcal wa:.- to 
reduce waste in Llte shon term. Be~·ond this. R&:D is 
nonnall~ the long term approach to effecti\·et:. reduce 
wastes. 

• De\·eloping coururies · industrial.iz.ation efforts are not yet 
concerr.ed with erwironmemal issues. Being at this stage 
howeYer. offers them an excellenl opportunity to stan 
from scratch by appl~·ing pollution pJ'C'\·ention methods 
already tested in industri;ilized countries. 

• Small and mediwn industries need bener access to infor­
mation systems in dC\·eloped countries. 

• The lack of information and transmission media is the 
main barrier to a\\ areness of em·irorunental issues in 
dC\·elopiI1g counuies. Appn-;"riate information dissemi­
nation mechanisms are essential to overcome the situation 
and replace ex-pens1Ye on-line seaJClies. which raise the 
costs of serYices already ex-pensive for medium and small 
companies in those countries because of the high cost of 
telecommunications. 

• L 11'o11Dff s Th!TIB is a non-profit service. \\ith wide e:\-pe­
rience and a positive image with industrialists in devel­
oping countries and could be considered as a link for 
access to knowledge. Therefore. INTIB could be an ef­
fecti\·e channel for medium and small industries. pro­
,·ided that more emphasis is given to value-added infor­
mation rroducts according to specific needs for informa­
tion in these companies. 

• Many case studies in literature ha\·e not yet been com­
piled This is neces~· as a basis for :dentification of 
problems and alternative solutions. Information aYailable 
in abstracts plays a key role in promoting and motivating 
industry towards R&D. 

• Since the 'hemical industry is responsible for 50% of 
ha7.ardous wastes in the world access to chemical data­
bases is highly imponant. Therefore. information centres 
ha\·e to consider cooperating with them if effective SCf\ • 

ices are to be developed. 
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0721 PHOSPHATE COl\IPLEXINC OF HEAVY MET AIS. 
(8~199301-U-00011 
The dl~-u ... cn~ of lripk ~•"Spmtc ll'SP). ;a pholSph;ar.: l"dtthzCT. ;and 

tnsodium ph.:liSphltc 1,, prc.:ip1Utc he:>\~ meuls from s.>lut10C1 3lld stmulun.e-

1>USly pro.:ii..-.: :l nor.luz:udous s!~ \US ID\-..Slig3k<i ~ p3Dm..:tcrs 1D\"CS-

1ig:1t.:d "'"r" rc:>.::tion pH. phosph;ate sour.::c. ru-.·uon time. phosph:lle 

-.-OO.:cntr:llloo. ord.:rof .:hcm1.::1l :ldditron. ":lier h:lrdncss. miti:ll meuls .::On..'\."ft­

lr:llton ;and m1x.:J mcul solutions. The iollo,..-ing fa-.,or5 h:ld n,• :tf.: .. -i on ha'~ 

m<ul pra.."tp1Wion: ~"lioo p.H \'"'hcth.:r it w:as 8.5 "r9.5). h.::l'~ meul ~oun.-.:. 

<'CCkr of dxmi.::11 :ldditioo.. rc:>.::llon timt (fO!" rc:b.~ times 5 mm I ;and w~ 
h.lrdntss. Tnsodiumphosph:ll.:bcstrcmo..-.:.ihc;a,-ymcuJs fromthe..-:lStcw:ltcr. 

HowC\·CT. lach:lbility tests run on tbe rcsuhin!, sludge indi.:::ll.:d ~ phosph:ll.: 

f.:rtilizCT W:lS the b:aCT phosph:ll.: dloi<.-O:. The r.:sc31'.::h indic:llcd thal ksw£ 
:un~ of phospb3le n.."lllO\·td more ha,-y m~. ;and ;i,; th.: initi3.l ha'~ 

mculs .::oo.::cntr:atioo in-.-Yo..""'1. he:l\~· m.:ul l'\emO\":l( also in-.Tc:i.<ed '.\lixtd 

mcul w(utl<)llS :lffc.:tcd the nemonl of f:i.,;a,~· md:ll. but ni;t .:onsistc-ntly. Ti.., 

r.:rno,·:ll ,,f he:in· meul ions from s.'.'lution :ippc= to 11'! :1 surfa .. -.: rc3'."1Jon 

pbcnomcnoo with the ion .::!p:ible of settling "'ith the tnple sup.:rphosphalc .. .\ 

non-EP toxi.: sludg.: "':lS obum.:d "'hen phosphate lat1lizer '"':lS IL~.:d. With the 
:u:ldr.ron of phosph:lle fcruhzer to :l Zn-bc;mng "':l.~:llcr. 99" • of the Zn.,._.. 
nemo,·td from solution. :ind 85° o of the Zn in the resulting sludge w;>s rcwncd 
In .::ompmson. hydroxick 3ddit1on to th.: Zn-bcanng '"':lSl.:..-:llcr .:::.usai 97.5°0 

ofth.: Zn to fall out of solution :md S.5°o of the Zn tn the resulting sludgo<to be 

rctain.:d. Gnphs 8rcf. (f:im:ll-Poc. K: Etz.:LJ.E.: :-.:~En--FIFTH . .\..,'"'.\T . .U. 

'.\lEETI~G . .\..'-lERlC..\..'.: FOl "'."DRY'.\lE:'l:"S SOCIEn·. BIR.'-lr.-:GH:\.'-l. 

:\L.\8 . .\..'-l..\.. l"S . .\.. 5-9 '.\I..\ Y 1991. Publish«: . .\.'-lERIC..\.'.: FOl :-;D1;<Y­

'.\lEYS SOCIETI» r-;c.. O.:S Pl:lino<s. Illinois 60016-8399. l"S.-\. ( 1991 ). ('.\let 

..\. 9301-72-0001). pp. 133-138 (in English).) 

0722 A COMPARATIVE VIEW OF CONTROi. A""D REGU­
LATING TECHNOLOGIES FOR SOME PRIMARY SMELT­
ING OPERATIONS. {BIB-199301-42-001-11 
A sun·~ of rcgul:itions ;and SUt.:-<>f-thc-311 comrol tcclmologies ts presented 

ro<l:iting to th.: smehing of prim:iry ..\L CIL and recycling of r.:siducs. Some costs 

associ:ated ...-ith the :alt.:rn:lll\"CS 3!ld trends for tho< coming dcc:ide m this sector 

:arc id.:ntifi.:d. 9 ref ( . .\hmadz:ii. H.: RES!Dl"ES . .\..'.:D EFFLlT\IS: PROC­

ESSr..;G ..\~D E~\-IRO'.''.\IE'.'-1 . .U. CO'.'SIDER..\TIO'.'S. S.-\.'.: DIEGO. 

C . .\LIFOR.'.:l..\.. l"S..\.. 1-5 '.\l..\R 1991. Publish«: THE '.\tr.-:ER.-\LS. '.\lET . .U.S 

& ~!..\ TERIALS SOCIETI» -'20 Commonwulth Dr .. Warrcnd:alc. Pcnnsyln­
ni:a 15086. l"S . .\. (1991 ). (~!.:t. A .. 9301-72-0019). pp. ::?9-4"' [m English!.) 

0723 COMPREHENSIVE WATER MANAGEMENT PRO­
GRAM FOR A PRIMARY COPPER SMELnR [BlB-199301-
-12-00171 
As Phelps Dodge Corpor3l1on addr.:ss.:s the cnviromncnt:al challcng.:s of thc 
1990s. water mmagemcnt has be.:om.: a key elem.mt irt ;an o,·cr:all ...-astc 

minimlZ:ation stntc~. Tii.: Ph.:lps Dodge Hidalgo Cu smeher has unpl.:mcnted 

a comprchcnsi"" watcrman:agcmcnt program that 111cludcs m:anagcm.:nl of both , 
fresh and prvcess wata util12o<d by its pyTomct:lllurgi.::al op..-r~;10n. T..-o m:ijor 

technological stnlo<gies arc being implemented "They aro< the design. constru.:­

tion :ind llperalion of :1 r:iw wat.-r pre-treaunent fa.:ility to :lllo" incro<:lScd 

.:\·aporation within coolin!; tow= thereby minimiz111g blo" do,..n. ;and the use 

of a brine conccntralor to tr.: al md rccvcle significant qumtities of process water 

The .:nd result of th1' program 1s a significant reduction m ra"'· waler pumped 

from the undalying aquifer into th<: fa.:ihty and a dccre:lSe 111 pro.::ess waler 

which must be impounded or otherwise treated. I ref (\"iecclli. CP .. RESl­

Dl"ES .\~DEFFLl"F~TS. PROCESSr.>G A.'DE~\'IRO~\IE:-.:TALCO~- ' 

SIDER.\TIO~S. S..\~ DIEGO. C..\LIFOR~IA. l"SA. 1-5 \l..\R 1992. 

Publisher THE \11'.'ERALS. '.\IF.T .\LS & ~IA TI.Rl..\l..S SOC!Eff 120 Com­
mon"ealth Dr .. Warrendalc. PeM<yh·m1a 150116. t "S..\. ( 19'>1 ). (\Id. A. 

9301-71-001')). pp 111-!!7 Im Enghsh] 1 

072-' SOME ALTERNATIVE APPROACHES FOR THE 
TREATMENT OF ELECTRIC FURNACE STEELMAKING 
DUSTS. f8~199301-'l-00191 
Uc..:tn.: tuma.:.: st.:clm».m!: dust " a Polluhng r.:s1du~ that need:· tn ii.: treated 

ti' r~ ... ·o\"·r m~tJ.h ~')nt.am\!'d and to produ~,. an er\\Uonm.:-ntalh a~.;~ptahk 

residue Som.: h'dr.1m.:tall11rr,1.:.1l aprrna.:hc:' fnr 1t• treatment h•'c: b.:c:~ c:valu­

,ned .:au<ll.; "l(!a lc:.i.:hm!' follo"c:d h\ clcctrol\11C rc.:rW!!n <>f /r .. :1mm1>ftl,l 

lc:i..ilu:~ fol"--cd b~ Zn ~-\lll1p0Qlds · p.c.::iptUllOn :111d ii..-.:tJ.:: :1o:id k3.:lung 

i·•ll•"'cd by Pb. zin.:: h~·drouck :and ~-psum pro:ip1Ubon. S -d. •C:lSlro. F .. 
RESIOl"ES ..\..'.:D EFFLl"E::-OTS PROCESSr'.'G . .\..'.:D E:-.:YIRO~'.\lE::0-1..U. 

CO:O-:SIDERATIO:O-:S. S . .\..'\; DIEGO. C..\LIFOR.'.:I..\. l"S . .\.. 1-5 '.\IAR l~Z. 

?ublish.:r THE ~lr.>ERALS. '.\lETALS & '.\IA TIRLU.S SOCIETI» -'~CIKll­

m'"'"'"alth Dr. \\;arrcad:ik P..nns~inni:a 1~86. l"S . .\.. (1991). t'.\lct A. 
';lJOl--:':-0019). pp 1"'9-186 (111 Engh:shJ.) 

0725 COPPER EXTRACTION FROl\I SMELTER FLli"l'. Dl"ST 
BY UME-ROAST/A.\BIO'.\"IACAL HEAP LEAC~G. [B~ 
19930142-00221 
c~ smelter tluc dusts often .:::mnot be dirn""tl~ rc.::~.:kd to !ht smdt111g 

pro.::css :ind ...:.:umul:lle :lS h:az.irdoos w:lSICS rcqu~ cn\·ironmcnull~ a.::~cpt­
:ibl.: dtspos:>I. &;;wsc of !ht !united .unount of flue dust. a scp3t:11C Cu 

c:~"ln>."11"'1 ~-.:ss must be s1mpk and rcquire :i sm:ill pl:ant mnstmo<lll. A flu.: 

dust pr.-..:css h:lS bc.:n dc\·clopcd. .:onsisting of the folfo"mg steps. rv:1Stmg :i 

pdl.:tized mi~-rurc of hydr:Jkd lune and flue dust to fix JrSo<ni.:: :ind sulfur :111 

msolublc .::akium s:ahs: hc:ip lc:i.:hmg th.: ro:lSltd pdlcts "'1th 1 buff..rcd 

munoru:i. .vnmonium S:l!t solution to u1r.1 .. -i Cu as an :immm.: .;ompl.:x 111 :1 lined 

..:di th.11 is the final repos1t~· of the ka.::ho<d pellets: ;and boiling :immon1:1 from 

th.: lixi\·imr to prc.:lp!Uto< Cu. Cor.denscd ammoni:a and the fihcrcd solUllOn :ire 

rctum.:d lo ka~hing. Hc:ap (aching in the ful:ll reposit~ .:.:11 lo"'crs th.: .::ipital 

m,·.:suncnt signifi.:antly compan:d with competing o<~in.:t1on proo;css.:s Ch..m­

isui, with ro<Spc.."1 to ..\s. S. and Cu is dis.::usscd. Gra;ihs. 11 rcf. (Y 111.. z. -b.: C:lha.. 
L B:arron. L: Bcltn. D.: '.\toms. W.: \"osika. '.\L B:irtkn. R.. RES!Dl "ES . .\..'.:D 

EFFI.l"E:'l.lS: PROCESSI'.'G A'.'D E:-.:\"!RO:-:'.\tE~T . .U. CO~SIDER.-lt­

TIO'.'S. S . .\..-.; D EGO. C..\LIFOR.--.;I..\.. l"S . .\. 1-5 '.\l..\R 1992. Publ:sher THE 

\lr.>ER..\LS. '.\lET..\LS & ~IA TIRIALS SOCIEn·. 420 Commoo,..c:alth Or .. 

W:arrc~e- Pcnnnl\:mi:i 15086. l"S . .\. (19'JI). ('.\lo<t .. .\. 9301-7.::-00191. pp 

::55-267 [in Englishj.) 

0726 THE CASHMA."11 PROCESS TREATMENT OF SMELTER 
FLUE DUSTS AND RESIDUES. [8~199301-'l-00231 
. .\rlc.:h R.eco,-~ Systems. In.: has & ... o<lopcd a !ow pressure :ind tcmpcr:iturc 

l.::idi pro.:ess .::al ltd tho< "C:lShrnan Pro.=css· to .. ~, mcuis from ar.;cnica! flu.: 
dusts :ind residues ;and fix th.: ;arsenic in an cn\iromn.:nt:ally sub1" form as fc-ri.: 
ars.:n:llc (s.:orod1to<\. Ti.., process w:as pilot tcsto<d :it Hucn R.:sc;arch in :1t1 

111tegr:1tcd plant including continuous rccy·clc from August-0.::tobcr 1989.during 

whi.:h se,·cr:i( tons offluo< dust were pro.::cssed. B:ised on this i;:lot progr.un. th.: 
pro.::css was do<cm~d technically fcasiblo< and produco<d commcrciall~ s:ilahl.: 

produ..-ts Residuo<s from this pilot program were subjc..-tcd to 2 long-term 

subility t~t joint(~ designed by PTI en•:ironm~ services md the l"SEPA 
The proco<ss. ~< ,..e~11ity. and the narure oftht products are discussed 111 somo< 

dcUil. Gr:aphs. 5 ref (Kuntcr. R.S.: Bcd:il. W.L RES!Dl"ES A.'.:D EFFLl·­

E~TS PROCESSr.>G . .\..-;D E~\"JRO:-.:~IE'.'T . .U. CO~SIDER..\TIO~S. 

S . .\..' DIEGO. C..\LIFOR.'\;l..\.. l"S . .\.. 1-5 MAR. 1992. Publisher: THE ~lr.>F.R­

. .\LS. ~IETALS & ~l..\TIRL.\LS SOCIEn·. 420 Commonw.:alth Or .. Warren­

dal.:. Pcnnsyl..-ania 15086. l"S . .\.. i1991). (\l.:t. A .. 9301-72-0019). pp. :?69-28:? 

[in English).) 

0727 HYDROMETALLURGICAL PROCESS OF COPPER 
C01''VERTI:R DUST AT THE SACANOSEKI SMELTER & 
REFINERY. [B~l993014l-002-ll 
One of the most essential fa..1ors for a custom smelter to strengthen i1£ .::ompcti-

11,·c power is to impro,·c its .:omparau ... e sund1ng in pur.:h:lSe of con;entralcs 

from th<: "orldmarkct It 1s espcc1ally critical for Japm.:sc smelters IA ho do<p.:nd 

on import for almost 90"o of thcll' ra...- mat~ri:il<. T.1 accomplish this break­

through. the dc:\·etopment of then.:"' technology ...-h1.;h tll:lbles treating con.:en­

tratc• conuining higher impunucs as 1ncvit.abk ~1ppon \I ming Compan\ Ud. 

intensively researched processing complex ore for three \Car>. from 1979. and 

successfully dc\·clopcd an original h\dromctallurgical pro.:css to tr.:al .:om·crtcr 

du.<t for eliminalmg 1mpurit1es from the Cu smelting .:arcmt. The commcrc1al 

plant""" .:orL<tructcd at the Saganoscka Smclta & Rcfin.:~ m 19!!2. and at< nine 
\C:lr.. op.:rat1on ha.< -.11sfa.:tonl\· proven th.: advan1;1g.:s ,,fth.: tcd111olog:. llw 

wn.;,l't o! this pro.;css and 1t.< operational pcrfonnan.;c 31.: di.cussed Graph• 

(, at.i. \I .. lhgasha. \I .. Ot". S. Okanh>to. II. RF.S!Dl "ES ..\~D EFFU ·. 

l·Si.; PROCESS!\(; :\~() f:-.:\"IRO~\IFST.-\l. C:O'.\SIDER.Yno~s. 

S.\:'I. DIF<iO. C.\l.IFORSL\. t "SA. 1-~ \1.-\R 19?:. Puhh<h.:r. TIIF \11\f:R. 

.\I .S. v· i Al.S & \l.\TERl.\LS SOC!En· . .i:ocomm<'n .... eal!h Dr. WJrTC:n· 
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0728 AN IMPROVED P\"ROMETALLURGICAL METHOD 
FOR THE RECOVER\" OF LEAD FROM BATTER\" RESIDUE.. 
(BJB..199301...Q-0026) 
Al th<i: pttSmt tnn.e. ~rom.et:Ulurp:at pro..~ ;an: employed for lh.: ra."0..-cr: 
of Fb from ~ s..-np. Thoe proo;csscs h;i.-., scnuus pollutl\."1 probl.:ms. 

prinmi~ due to th" .:nusslQll of sulfur dioxick md mbomc Pb m thc: ti:Jnn oi 
dust :md fume. In~ it IS lk!\:~ to dispos.. of solid \l3Sl.:S and ltqwd 
effluents ,.-fladt .:onWn Pb and in som.: .:;ucs sodium sulftde-.:onummg com­

pounds An impnn-ro pro.:.:ss .,.-:as in"·.:stit~ for thc: m."O•·~ of Pb from 

~-n:s~ This m"ol.-.:d pdlctiz:nion of the ~iduc with sod.um .::irbc>ml.: 
and moisu.:_ 1bm. thc: p.:11.:rs ...-.:tt melkd •••ilhooa ~:Jlbon :ind th.: sodium 

sulfal.: s.1h ...-;as n:mo».:d_ Su~qucnlly. the: molten I.:~ o'.'lid.: ...-35 r.:dut..~ ...-1th 

C This pro..--.:ss mmunizi:s the sulfur di.>x:lk .:mis.iions md k~ 1,• ,-~- lo" 

sulfi<k .:orknlS of th.: sodium sulfat.: ulL Gr:iphs. 1-1 r.:f (~-lks. L-\.. Toguri. 

DL RESIDl"ES A~D EFFLl"E:\IS PROCESS~G A .. 'l:D E~\-IRO~­

'.\IE~TAL CO~SIDER.-\Tl0'1:S. SA.'I: DIEGO. C.-\LIFOR."L-\. l"S.-\. 1-~ 

'.\l:\R 199:'... Publish..-r TIIE '.\l~ER.-\LS. '.\lET.-\LS & '.\!.-\ TERI.-\LS SOCl­

En· . .iwc~.:~ Dr ... w3rn:lld:ll.:. P.:ta1Syh·:inU 1~086. t-S.-\.11991 ). 

('.\I.et . .-\.. 9301-'.'2-0019;.. pp. 313---330 (in Engfah!. l 

Oi32 SEW IlCfl'liOLOCIES ~ COKDIAKING.. (BIB-199301-
45-0010) 
T.:dm>Jlogies for m.:rcased .:~g .:tr..:im.:y ar.: dis..vssed ...-Ith p¥".i.:ular 

ret".:n:n.:e t-> the Indian 51.:e~ s-. U...-h oflhcs.: pro.;csses is aun.:d 
at 111 impnmemc.11 m .:<>U ~-.(ii> U5" of a "'idc ~of .:oals "'tthoul 
s.i..-nfi.:mg .:\Ike quality. and (iii\ m.."ttaud produ..-uon procb.."ll•lly of .:oL: 

,w.:ns Paru..-ubr ~"'inologies ,.hidt appear to b.: of~ m.:IW.:_ lugh 

.:~~ o•-m.; '"tth taller Z!d ur ...-Ider .;hamben~ JIS?li-' ~ re.:a."t.->rs. ~"Ole 

elf', qu.:n.:hmg:. tlood .:okc ~-.:,~"lion of the .:->u c~ insid.: th< 
owns: addition of ur pilch to a ~-oal bleed: l:.:.:hl\-.: .:oUma!Wtg m impnw.:d 

typo: <>f \)\·ens . .Jnd ~of sol•-mi: nefm.:d .:oat for~- (T1"'~· '.\L 
STEEL TI~IES I:\IER.'1:.-\TIO~.-\L (Jl.:LY 199::!i- 16. (-1). pp -11--.i2. -14 (at 

EnghshJ ISS~ 01-13---7798) 

073JREMO\'ALOFHALOGENSFROMEAFDl!STB\'PYR~ 
HYDROLYSIS. (BIB-199301-15-0028) 

0729 SLAG HA."IDLING lN TIIE IRONMAKJNG rmuSTRv .. , 
(BJB..199301...Q-0030) 

In th" th.mm! tr.:aanent of eltcln.: ;rr.: fuma.:.: (E.-\f) du:sls_ Zn is n=du.:ed. 

wlatilizcd. and ultan.11e~ nec.m.'ttd other as liquid meul in a splash .:ond.:-nstt 

or as sohd zin.: o:Ude at bag filtctS. Dunng !hit pro.:.:ss. th.: dust" s Cl :and floonn.: 

.:•>nl.:nt also cn1crs the ? pm..: md .:ond.:ns.:s :as dross at !hit spl:lsh .:oodcnser 

or 3S salu "'lii..il .:orun~ !ht zm.: oxid.: produ.."t. Pr.etuatm.:nt of E.-\F dust 

by p~rohydrol~sis appeared !-> offcr a means of matinuzing th.: cit.st· s halo!;tn 

.:on1cn1_ E.'-pcrimatbl results pn,...-.:d th:n 97-99" o Cl o"lr2Ction :ind ll0-8~· • Fl 

c:1.V3'."tion ar.: c.,nsist.:ndy a.:lue•·ed ...-hen E.-\F dusts ar.: blcnckd ,.-1th silio and 
ro3St.:d at tanp.:r:dUrCS 850 =c in a funuce :111nosph.ene of 7~· • stC2lll ( chlUlcd 

by air)_ .-\ SUllsll.;ai analysis further esublishcd thaJ l!IOl'c than a sing!.: oplUIW 
point exists. thus affording flclcibility at parmieter sclc.."tion (.:.g_ b~ incre3Sing 

t.en1peran..:. the necessary rctcnllon time :md additin conc.:nlnlions arc de­

.:r.:35.:d) 1k findings substan~ th.: f.:asibility of p~y~·drol~-sis n>3Sllllg in 
r.:du..--ing th.: Cl and Fl n th.: E.-\F dust to a 1.:\-.:1 that "'ill ob\ial.: industrial 
con.;cms abo111 halog.:n .:onunumtion. 1k end-product of the pyrohydrol~-sis 

procedure IS a ck-halogcrta1ecl. sdf-fluxing .;alcin.: ...-hich an be chra."tly charged 

to a pl.lsma cc flame reactor. Design parm1dCrS ;ind no...- diagrams illustrallng 

the p~rohydrol•-sis pro.:.:ss inlegrat.:d with the pbsma :and flame r.:a.."t.or 1.:ch­

nologics are included. C-nphs_ 6 ref (Do,,.-ney. J.P.: Hager. JP.: RES!Dl"ES 

_\SD EFFLl"E'.\IS: PROCESS~G .-\.-.D E~\lRO~'.\IE~T-\L CO~SID­
ER.-\TIO~S. S.-\.'I: DIEGO. C.-\LIFOR.-.1.-\.. l"S.-\. 1-5 ~1.-\R 199:. Publish.:r 

TF.E '.\l~ER.-\LS. '.\IET.-\LS & '.\!.-\ TERJ.-\LS SOCIETI". 4:?0 Common,...:a.lth 

Dr. Warr.:ndale. P.:ta1Sylnn •. • l ~086. l"S.-\. (1991 ). ('.\l.:t. .-\.. 9301-72-W19). 

PP- 1117-211 [in English)-) 

.-\ re•i.:...- is procnt.:d of !ho! d.:>-elopm.:nt of bl:ast run-' sbg handling and 

pro.;essmg t.:chnolog)> at !hit ironmaking in~ o•·er the 1135t 3& ~-.:MS • ...-ith 
an emplusis on o:onomi.: and en.-ironmaiul f:a.."tors_ 1k r.:quir.mi.:nts and 
prxti.;.:ofair-.:oolingsl:lgforll5":asaggrcgai..mdofp.:lldizingandgrmubting 

sbg for us.: in .:.:m.:nt manufactur.: au dc.;..-ribed_ Th.: operation of slag pits. sl:lg 

pocs or ladles. the slag pdl.:tizer and .:3rly granulation s~-stans :rr.: .:<>mpared 

with the no:...- conlmuous grmubtion. de...-aunng :and handling syst.:ms de.-.:i­

oped in th.: p:ast deack Gnphs_ 3:? r.:f (Cooper . .-\.W.: RESIDt"ES A.'l:D 

EFFLl"E:\IS: PROCESSIXG A~D E~\"IROX'.\IE~T.-\L CO~SIDER.-\­

TIO~S. SA." DIEGO_ C.-\LIFOR.'-:1.-\. l"S.-\. 1-5 \1.-\R_ 199:?. Publisher: TIIE 

'.\llXER.-\LS. '.\IET.-\LS &: '.\!.-\ TERJ.-\LS SOCIEn-. -120 Commonw.:alth Dr .. 
Wam:ndak Pems~-1\-:uUa 15086. l"S_-\. (1991). ('.\l.:t .~ .• 930 -7::!-0019). pp. 

377-.J03 [in English).) 

0730 A FLUIDISED BED ION EXCHANGE SYSTEM FOR ' 
TREATMENT OF EFFLUENT WATER OF COKE OVEN A.IW 
BY PRODUCT PLANT. (BIB-199301-12-0035) 0734 THE COMMERCIAL DEVELOPMENT OF PLASMA 

1 IlCHNOLOGY: EAF DUST APPLICATION. (BIB-199301-15-
j 00291 

A fluidis.:d bed ion ex.;han~ method for simultaneous rcmo\-aJ of ph.:nols anJ 

.:y311ide from th.: dllu.:nt 1s described l" s.: of an cluant enables n=g.:ncration of 

the resin in th.: contmuous operalion mode. The brc:alcthrough experintcnts 

.:onductN both on !hit bboratory sale and on a pilot pl3!11 s.:ak h.ne sho...-n 

thaL while the lev.:1 of ph.:nol can h.: brought down from "'62 ppm to approx 6 

ppm. th.: free cyarud.: is almost totally r.:mo...-ed An eununation of dau 

md1ca1.:s that th.: method .;an serv.: the t...-m obje.:ti\-es of pollution .;onttol and 

ph.enolic compo1D1d< rc:.:ove~ _ Graphs. 9 ref (Pandey. H. ll. {jupu. .-\.: Bhat­

w:~ a. S: '.\ledirana. S.R: Das. B.S.: Rao. K \"J.-_; '.\!~.JS.: RESIDl'ES 

A.'=D EFFLl"E~TS PROCESS~G A.'\D E~\"IROS'.\IE:\T\L COSSIO-

I In December of 1987. Intcmat1onal \fill S"1'\·1.:c. Inc s1e:ncd ;m .:xclus1n 
' -I h.:ensatg agreement ...-Ith T .:troru.:s R.:s.:ar.:h &. Devclopmcnl Co LlfllitN of 

I 
I 

i 
I 

ERATIOS~. SA~ DIEGO. C1\LIFOR."IA. l"SA. 1-S '.\IAR 1992. Publisher: I 
TIIE \lr.\ERALS. '.\I ET.-\LS &. ~IA TERl.-\LS SOCIETI". 420 Convnon...-ealth 

Dr .. Warrendalc. Pennsylvarua 1~086. l"S.-\.. (1991 ). l'.\lct. A .. 9301-72-0019). 

1 

pp -189--196 (in EnglishJ) 

i Fmn~on. Oxfordshire. England. to .:ommercialize pl:asma tc.,;hr~logy wh1.;h 

had i>(.:n demonstrated in an E.\.f dust processmg application. 1k mtcnt of the 
pro.:.:ss rs to rcdu.:.: and \·olal1zc th.: ztno.:. l.:ad. and cadmium oxides Ulh.:rcrt Ul 

E.-\F dust and collect these cl.:n1ents as mct.als man ISP (lmpcri31 Smchmg 

Process) Zn splash .:oncknser. a."ld to rcnd.:r the resultant slag an inm non-haz· 

ardous matcnal_ With thes.: ob1e.:11ves in mmd. !'.\IS stut.:d comnussiorung 

fa.:1ht1.:s in 19119 at Florida St.:el in Ja.:kson. Tennessee. and ~u.:or-Yamato 

Steel in .-\nnorel. .-\lkansas (l"S.-\)_ The CJnvnerc1al d.:..-clopmcnt and progr.:ss 

of !hit te.:hnol~- at those 1"o installations :ire described. (Bunncy. D T . 

'.\lv.an.:k. M.S .. Pargcter. JK. RESIDt"ES .-\..'l:D EFFU.:ESTS: PROCESS· 

!SG .-\.'l:D ES\"IRO~'.\lE:\l..\L CO~SIDER.-\TIO~S. SA.-. DIEGO. CAl.l­

FOR'.'\1.-\.. l"S.-\. 1-S '.\IAR 1992. Puhhsher TIIE '.\lf'.l\ER.-\LS. '.\IF.T.-\1.S &: 
'.\!.-\ TERl.-\LS SOCIETI". ·120 Common1>ealth Dr. WatTendale. Pcnnsyl\an1a 
I ~086. l"S.-\. (1991 ). (MeL .-\. 9301-72-0019). pp. 213-21 II [in EnghshJ. > 

I 

0731 COMPLEX PROCESSING OF ZINC-CONTAINING TIIE j 
PRODUCTIO~ WASTES OF VA.KIOUS INDUSTRIES. [BIB- I 
199301-4J..00141 I 
Possihlc 1>ays of Zn cxtra.;i1on from low-grade 7..n-.;onummg wa.<tc. or metal· , 

lurpcal and chemical 1r.J1Jstncs are exanuned witli emphas,. on the Waclv ! 
prcx:o:" .-\ Wa.:ltl. procc" for ln cxtra.:t1on from th" cal.:1fcrou.• sludgo:s of 
5vnthc:ti.; fiti.:r produ.:tuin 1s anal~"to:d Rc<ult< of lahnr.110~ and pilot-plant :.:st> 

danon.•tratethcfeas1h1ht\ ofthtpropMcdprocc's Ciuphs 8rof li'·>.~lov. P .-\. I 

S:apf\gm . ..\ f _ TS\'FT\YE ~IF.T\LI_\"_ <l>EC I?')()). !l~1. pp _l!!-41 [in 

0735 REDUCING EMISSIONS I!'< FOUNDRY OPERATIONS. 
(MINDERN VON EMISSJONEN IN DER GIES~"EREI.) fBIB-
199301-15-0062! 
Gcnnan\ .:onuins appro~ +lO fe·hJ..<cd and MO non-ferrous foundn,·s Thcs< 
foundries gcn.·uto: emission.< from .:nrc and mold maJ..m~ mo:ltmg :ind cl.:amng 

op.:rallnns Control of cmis•ions to .:onfonn "'th cn\lronmmtal rcgulallnn.• is 

cl1-.;u-.•cd. along with mca.sur~ that .:an he t.ikom to rcmo•·e "'ur.:e• of pollution 



____ \\_._A_S_T_E MIN I Ml Z A TI 0 N I N I ND U ST R Y - MET AL S 

GDrfts t-1 r.:f '°''PP· R. GIESSEREl-PR..\.'\IS. 1:-1 ARP 199:1. (S\. W 
I l'J-1.>-0 (in ~-rm:inl !SS~ 001!>-9-:"81 I 

0736 CASTING Al''D E'.\"VIRO'.\'"ME!'I AL ADVA.. l'llCES IN THE 
FR.C PROCECS. (B~199301-51-00UI 
The fr.:.: 1'2d!.:;d '"'" (FRC \ pn.-..:~ Uliliz.es sulfur d1..,x1doe g:.s t'' dllll3k tho: 
npiJ .:olJbox ,-ur~ of l\\o-.:,-mpon.:nt ~=~ h.:-<p<'~ r.:sm systcmS R.:cks•!]:JI 
of th.:s.: s~ stomts !us d11111n31.:d tit< n«d for s~ 3ddition QI- third p;ut 

d.:sNll p1\'lmoim.. whik ~ unpn.wmg bind~ stong1. s!.lbilt~ Tb4'se ~"­
~1,..., blftcl=. .:m .ils<> PfO'hk ck..~~ ,-emmg dcf~-u md in.:re.:is.:J 
erosion rcsisun,-.: :n ~~ fcnous 3'1Pl..:J1ions Hightt tcnsile ~ in 
.:oo_Jtm.."tlOD wdh the bcndits of ra.-.:nt eqt.Upmcnt ;ilh·;n:cs ;d'°" for the USC of 

lo"'.:r bind¢ k\·els_ This m n.wn lc3ds to si!!l'ifiQJ!t anpnwcm.m!S in stAKCOUI 

ntcs m nonferrous .1ppli.:3l1ons. In 3ddinon to anpro,·cmc:nts m foundrf opcn­
tions. th.isc --~a.Ilion binders 3ddrns the ;dl-imporunt iss~ of woricr 

~~ .10d .:omphm.x ...-11h .:n'vonmcnul regubnons The 1u1mb.:r of g<w.:rn­

mm-r~blcd .:,mipon..'1115 sud! 3S .:hloruu1cd so(\·.:nts is rcdu...-.:d "'idt the nc"' 

!>indcr systems u;11hoU1 53o.Tifo:1ng produ.."t p.:rformm.:c Another imporunt 
d.:\·et.-ipm.:nt is the J.:hic-·cm.:nt of subsunti;d redu.."tl,'lls U\ ..-orkcr exposure t'' 

sulfur d ... ,xidc: during bolh .:orcmD.ing and .:ore st~ This obJC."tl\·e ,.-35 met 

b~ .-..nng "1th mlfur di.n;idc nitrogen mi'.\Turcs f3th.:r thm "'-ilh pure sulfur 
diox1do: :md fun.bm.:nul .:hangcs in resin design Tests using :\!JS(; :1u dis­

.:usscd Gf3ph., - ref (Shri'•«. H.R.. &mctt. !\: W .. :\r.:hib:lld. JL '.'\~En·­
FIFTii . .\. ..... "-T . .U. \IEETr.\G . .\.\!ERIC.-\..'\: FOl~DRY\lE~·s SOC!En·_ 

BIR.\ll'\;GH . .\.\I. .-\LAB . .\.\!..\. L'S . .\. 5-9 \I..\ Y 1991. Publisher. . .\..\!ERIC..\.'\: 

FOl~DRY\IE'.'\'S SOCIETI-_ ~C.. Des Pbmcs. llhnois 6001&-8399. t:S . .\. 

(19911. (\let . ..\ .. 9301-72-0001). pp 215·:20 (in English).) 

0737 111ERMAL RICOSDITIONING OF CORE SAND IN A.'i 
ALl"MINUM FOUNDRY: A CO~TRIBUTION TO ENVIRON­
MI'.'IAL PROTECTION. (BIB-199301-51-0016) 
Th.mn;d re.:-indit1oning of core sand makes :1 ,. alu:.ble .:ontributioo to the top1.::1l 

th.:me of en,-lronmcnul protc.:tion. With the aid of this re.:onditiorung method. 

~foundry smd .:an be rc:nn.-..:d to the condition of usable S31ld. Construr.."tion 

of the i.-isullat1on '' lS pr.:.:cd.:d by compl'ehcnsivc investi_p!ions ...-ith .:omp:lri­
sons of dab from sc\·.:r.it diff.:rcnt thcnnal rc.:~ndlt1oning pl.lilts Th.:sc d;iu 

were JSscss.:d with the aid of :m asscssr.1..mt .:ode: md prondcd the b:isis for!~· 

dc.:is1on cf u;-hidl m<tall~uon shoulJ ultimate!~ be awarded the .:ontna. Pr<­

sm.:d is a dcuiled dcscnption of d•e msulla1ion :md of •.he procesl' engJnc.:nng 
jn,·olwd In th.: .:ost .:ompmson ~.:en fresh sand 3J1d rc.:onditioned 53Jld. i; 

0739 CHEl\UCALLY BO~'DED S.~''D SYSTEMS UPDATED. 
(8~199301-51-00611 
l'ro..'u.."tl<lll of short ;md medium run qwliti. c;ostmg produ.."!1,'n wil1.:1Xnc fr,>m 
h1~l" 3Ulonurcd .:hcnu.::all~ bonded s;md m.>ldmg p13ns. ;a rc,-i:nt mlcnul"'11.2! 

tOun<fn mtttmg t BC IR..\ l pttdJ.:tcJ. H1ghhghts of th.e dis.:uss1ons mduJed 

.ilLilm.: phcn,"1.: rcsms. g:1S .:unng_ S31ld rc.:lunatJoo. xtd en,-uoomcnl.ll .:on­

.:ems fUIUrc .:on.:crns = b..rg.:1' .::l\voruncnull' .:om.:.--ted "''th .:rn~s1QflS 

.mil he3lth f:...-iors (HeUk. H L FOl Cl:DRY \l..\."AGE\lE:\1 . .\.'\:O TECH­

'.'\OLOGY. 1 .\l.G. 199::~ 110. (S•. rP :1-::-1 [m English). ISS\ 0360-89991 

07-IO BE'.'"EFICIAL REUSES FOR SPE~T BRIDGE PACl-"Tl!"iG 
BU5r MATERIAL (Bm.t99301-57-00.a5) 
Pnor ''' 1975. ~bas.ed p:unts "~re <•'mmool~ used in prota."tJ!lg st.:.:I stru.:­
tur.-s Bc.:3usc of th~ tox..: etT~ts oi Pb on hunwt hc3'th ;md the cO\·nwn.:nL 

their use 11.u been signifi.;antly rcdu.:ed. H<'wevcr. problans with these p;aml!' 

pcrst>t "l,~n th~· :m< rcmo,·ed dunng norm1' m.11n1.:n:m.:e by pncum.lli.: bb.<t­

mg with mmo!r.1! ;abr.Jsl\·cs_ Tc.:hnol.,gics ;ar.: d.:,·elopo:d to .:onum ti:~ sp.:nt 

:ibns1'" :md p.lint during bl:1Sting op.:nuons .. .\ srud' to idc:n~ bcncfi,,;aJ 
r.:u:scs for the sp:ni bl:IStmg m;atcn;al is rCJ"-'l"!Cd ~inc S.Jmplcs u;erc gJihc:r.:c 

from ddf.:rcnt proje.:ts ..-1tlu."l Penns~ 1,·an1:1 Th.: smiplcs were tn.>r.x1~l~ 

.:h:ITa..-i..-nzed with reg:sd to .:ompos1llon. 111<-'rpholo~. ;and EP md TCLP k;a.:h 
t61 pcrfortn.11l .. -.:. Potcnt131 r~ 3P1'li.:;anons :.re re,,e,.·.:d ...-1th reg:n-d t'' 

te.:luti.:;at ~;-. a.--onomi,-s . .md en,·ironmcnul .:onsU':Wlts. Gnphs 9 ref 

1 W.:~:.nd. TE.: RESIDl"F:S . .\.'\:D EFFLl.EC\IS PROCESSI".'\G . .\.'\:D E~\'l­
RO'.'\\IEC\T.U. CO'.'\SIDER...\ TIO'.'\S. S . .\.'1: DIEGO. C . .\UFOR..'1:1..\. l'S . .\. !-~ 
\1.-\R 199::_ Publisher. rt{E \l~ER..U.S. \IET..U.S &: \l:\TERI . .\LS SOCl­

En· . .i:o Commonwe;alth Dr .. W;arrend:lle. P«msylnr. .• l~OR6. l'S . .\. I 19911. 

1\l.:t . ..\. 9301·72-0015). FP 877-886 (m English) I 

07-11 SURF ACE TREATMESTS OF MET Al.S liStNG EX­
CIMER LASERS: POSSIBLE APPLICATIONS FOR THE 
A1.il0!\IOTIVE JlllDUSTRY. (B~199301-S7~9) 
Fund:lm.:nw mvestigat1ons of the suria..-c treaancnt of metals using ex.:imc! 
l.u.:rs h;a,·c been anicd out m rcccn1 yca.-s. Ex.:im« l:IS<:f systems hav.: no,,. 

bc.:ornc rch3ble and handling problems seems to be solved. The kSults of 

fa".J:inicnul cxpcricn.:cs and first pombk ;apph.:;allons. cspc.:1;ally for the 
;aU1om.,11w ind.ls~ . ..-e presented .. .\n ex.:uncr laser "'orling sution for thrcc­

dU!l.:r.s1on3l matcri;d< pro.:esHng !us been built to d.:monstr.tte the poss1bih~ 

of trC21mcnts en ~l'i.;;ai 11131cri1's and p311S fr·r the ;automotive industry Smooth-

111g of .::m shafts. cranl.:sh;afl.;. ;and gcu wheels t.::ids to a noise rcdu.-non md 

optunlZmg <>f th.e ,,.e:.r res1sur..:e ag;a1nst 3i:r:.s1w ..-e:.r for those .:ompon::nts 

1 ..\nothcr possible process. whi.:h 1s dis.:w;s.:d. is the abl:ition of dcfomut1on 

IS p:irti.:ul:ll'ly app..-.:nt th:lt ;a .:ons1dcnble proportion of th.: heat :JnSing .:an be 

p;iss.:d str.nght on to the pl:mt heating ncl\\ork. This fa..--tor k:JS p:ltti.-ularl~ 

fnor:tble results m ""cnll .:ost. The effi.:icn.:y of the mstaJl;ation. current!~ ;at 

9:::0 •. is being nnpro .... d to 96° o by v;arious me:1Sures th:ll ha·.·e alr.:;ad~ been 

introdu.:ed f m:1lh. dew ls :.re g1"en of pn.:t1.::1I cx:pcnence ga·.hcrcd 111 th.: 

{l<flod s1n.;e th.: msWl:lllon was .:onumssioncd. Gr.l(lhs. (Wesp. S.: Engclil2rdL 1 

W .. '.'\~En--FIFTH _.\.,-:-.1· . .u. \IEETf.'G . .\.\!ERIC..\.'\: FOl~DRY\IE'.'\·s ! 

· l;a\.:rs This pro.:css lc3ds. cspc.:i311~ for .;JSt iron .:~·ltnclcr liners or .:ylindc:r 

SOCIEW. BIR\lr.-;GH..\\I. . .U..-\BA.\I..\. L'S . .\. 5-9 \I:\ Y 1991. Publisher 
.\.\!ERIC..\..'-" FOl ;.;ORY\IE'.'\'S SOC!En-. J:-;C.. Des Plamcs. lllino1s 6001&-

8399. { SA. (19911. (\let ..\. 9301· 12·0001 J. PP- ::27-235 [m Engli>h).) 

0738 nn: EFFECTS OF SA.'W AND FOUNDRY VARIABLES 
ON THE PERFORMANCE OF NOBAKE BINDERS. (B~ : 
199301-51-80.il I 
\obakc oils "ere 111troduced 111 the spnng of 196~ Tiie: pr.:dc.:essor papcrio tlus 

S1l,cr . .\nniwrur:- pap.:r focused on the effects of bmclcr and cmlyst lewis. 

f\1"' ,,f s311<1. moisture m the sand. ambient r~l~1H humid~ and temperature. 

nitrogen .:ontent of th.: binder 2J1d hot strength of the smd--bmdcr comhm:1t1on 

"n .:M.: and m ld-p.:rfomun.:e 111 mUing castings of ,-anous metals. This p;apcr 
upd31es the comp;ansom of nobake oils t.-. furans. 1n.:ludmg new casting teSI 

rcsullS. md mat..c:s companson.• with the n.:...-cr binder snt.:ms phenoh.; urc· 

than.:s and estcr-<urcd phenohcs Discussion of cn,1ronn1cnul. holth and s31i:t' 
~rc•L• of th.: \·311ou.< hmd.:r svstcms has hc.:n added I ·-. m .:astmg .-\I and .:;a.<1 

ir.in" d1s.:u«c:d <iuph.s <Rohms. J. fnndlo. L l. Sch;af .. -r. RJ. ~l~r:n·. 
flFll! .\'.\"1 ·.\! \IF.FTI\G .\\!ERIC.\\ FOi ·-.:DRY\IE'.\·s SOC:IEn. 
BIR\11\Gll.-\\I. \l..-\B.\\1.-\. I S.-\. ~-9 \l.\Y 1991. Puhhsher .\\!ERIC.\.'. 
F<>l'\DRY\ff\'S SOC!En·. I\{ .. [>.:, Plam.:s. llhno1< i;oo1,;.s:N·J_ I "SA 
11991 ·. f\kl .\. ?101-7:-000l l. rr 6:!.~-f.VJl111 ~.nghshJ 1 

hlo.:!..s. to a bying-bue of the graplutc m.:lus1ons b~ opt1.::al means. :.voiding the: 
pollution problems 31"1Smg from ~hcrru.::il tratmcnts The opened gr;aphite 
sphcruhtc.< or 131111113.: a..-u as oil r.:scrvoirs mmimlZing the oil US:l~c and 

unpr.>' mg the rummg·m ph;ase of th.: trc:itcd motors Graphs. Photomi.:ro­

gr.iphs 7 ref (Bergmann_ H .. S.:hunc. K. Qu.:1ts.:h. R. LASER ..\PPLIC..\· 

TIO'.'\S !'= lliE :\llO\HnH ~Dl'STRIES. FLORE~CE. IT..\LY. 1-5 

n_-~;;_ 199::. Puuhsha .\l. ro\IOTIVE .-\l I0\1.-\ TIO~ Ll\~ITI.D . .i:: Llo~d 
P30.. . .\ve. Croydon CRO ~SB. l 'l\:. (199:'.). (\let. ..\.. 9301-72-0019;. pp 

36~-~"I [m English)) 

07-llABLATION ANDAITER: THE LAW ANDTIIIPROITTS. 
(BIB-199J01-S7-01201 
Sm.:c 197 4 the market lugh ~rfonn3n.;.: an11foul111gs h~ been s311Sfi(d with th.: 
3hl3tl\.: or self-polishing organ<>-tm .:opolvmcr ant1fouhngs. wlu.:h h3\e almMt 

toLlll~ d1sp[J.:,d the pnor a:t C rlll.:~I to su.:.:cs• of the self-polishing me.:lwusm 

kaio been th.: organo-Sn. p;vti.:ul:ll'I~ tn·hutvl Sn. h10.:1d.:• Organ<>-Sn and ;all 
<>th.:r anufouhng b1oc1dcs ue no"' suhie.:110 appr,wal h\ national md supra·n.i· 

uonal rcgubtor>. and tn·hllf\ I Sn .:<>mpound.' ha' c been pros.:nh.:d for some 
us.:s • \J.:hL' ;:5 m) for example and uc al hc<-t lokr:itcd m dc.:p sea mannc u.<.: 
onh f,,, the iad. of a lot.all~ sall•fa.:l()f\ suh•l1tut.: S<llll.: of th.: Jn.:mpL' I<> 

fMtr.ul.it.: mor.: .:nvuonmcnult' a.:.:.:puhfc <<>lull•'"' i,, th.: prohkm ate .::it~· 
k•gu':°'! ·n.11nh b~ refer~..:~ t,, 1h.: rutc:nl~ hh.-r.atur~. th\! \1,lum.: ('If "h•~h .&Jon..: 

l«hfi« h>lh.: magn11urlc of th.: pr<>h:.:m. andd'"'' '" und,-r J nnmh.:r<>fh~adm~ 
h1<-.:1d.:' fnr anllfouhn,'. .,. O:<•ntmu.: t<> h.: p.11.:m.:d. 1mpr""m.:nL' m .<df-pol· 

1-hmj: ma1.:nal• continue t<> ;app.:ar . ..,. "'II "-' all.:m.111\c •.:lf-p..,h•hmg .:h.:m· 
1-.tn.:"' \l, 1r.: ud1"al $olut1t1n~ n01 tn\1,hinr. hh~1d..: .. h~"". ~.ho\\n prom1.-...:. 
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.~ m,·,)j-.·mg mo:cluru.::al or d~"tri.:;il phmomo:n.i.. or "n31:ur:J.I* solwons to 
Ith: pn-.bkm exist. bill 3fC not dis..~ 1~9 ttf. (\lilno: . .-\.. POLY'.\.IERS r.\ 
A '.\.l.~E E~\-IRO:\'.\.IE:\1. LO~DO'.". l"k. .!3-2~0CT. 1991. Publisher 
lHE ~ST!Tl IE OF '.\.l.\~E E:-;Gr-.:EERS. The \lanori;ii Building. 76 
\In Lm· London ECJR :~. n~. (1991l. ('.I.kt. . .\.. 9301-72-0007\. pp 

139-1.W [in EnglishJ.) 

0743 ADVANCES AND DEVELOPMENTS l!'i El\IISSIONS 
CONTROL: A REVIEW OF 11IE 1992 SAE 11\IER"'iA TIONAL 
CONGRE~ (Br '-199301-61-00641 
:-;obk m.eul c~·st.•. p.uti~-ul..rty m iµsolino: ;ipplic3I!OnS. :are ,-~- t!'tOCh ;i 11:ut 
o>f :i .:ontrol systcr. m,·01'-mg o:ngmo: m;in;igcmo:m str:llegio:s ;and olho:r engine 
.:ompoo-.!llb : 'oblo: m.:ul .:~ -sts ;iro: 3lso finding use ll\ diesel o:m1SSi•'fll' 
.:ootrol ~ substitution Qf Pt oc Rh by Pd ts ~-ing enmino:d bv :i numb.et of 

.:omp;inics. IS ref. (Pl..\Tr-T\l '.\.IIT . .\LS RE\"IEW. !APR 1992).36. ('.!).pp. 

86-89 [in English). ISS:'\ 0032-1.WO) 

07-1-1 TRIBOLOGY ~FLUIDS OF LOW LUBRICITY: APPLI­
CATION TO FRICTIO!S UNDER WATER (TRIBOLOGIE 
DANS LES FLUIDES A FAIBLE POUVOIR LUBRIFIANT: AP­
PLICATION At! FROTTEMENT EN EAU.) (BIB-199302-31-
0466) 
..\ppli.::ill-OnS where lubric:ation bo:tuo:o:n mo,-ing surf;i.:es .:m on!~· b.: by waio:r 
involve s;it<:~- (mining md sto:elm:Wng). po;lution (textiles :ind food). biologiol 
.:omr:itibilit). (prosthcscs)md prolonged immersion (m;irinc and offshore). The 

;ick·:mug.: of lhe high lhoerrn:il c;ip:i..;~- of w:akr is offs.et by its fihn msUbilit).·. 
A number of .::ase histories of friction :ind wear problem< under \Ulcr are 
prcs.:ntcd togdhcr with toes! procedures adopted to simulate lho: conditinns in the 
l;ibor.Uory ;and !ho: solutions adopted to solve the prnblo:ms Future d.:vdopmo:nts 
:ar.: e~d to includt the increased us.: of .:.:r:ami.: md .:enno:t compono:nts 
..-here lubric:ation by water is involved. Graphs. 6 ref (Cmier. '.I.I.: '.I.IA TERI­
..\l "X ETTECID;!Ql"ES iP . .\RIS). (J . .\..'l,;.-'.\.IAR. 19?2). 80. (1-3). pp. 19-25 [in 
Frm.:hJ. !SS\" 0032-68951 

0745 KINETIC snrov OF COPPER DEPOSmON ON IRON 
BY CEMENT ATION REACTION. [BIB-199302-34-02-1-11 
Cemcnl.111<>11 of Cu on Fe powder was sho""-n to bo: a fe;isiblo: pro.:o:ss to :achiew 
;i high <krro:e of Cu rC010,·:i1 onr ;i bro:id operational range. Fiist-ordo:r kinet1,;s 
were followed for bolh the Cu con.:mtr.at1on and lhe surface :aro:a of Fe. To 
minimize the effect of .:oppcr-hyclrox~·I formation and ex=s Fe consumption. 
lhe cemcnwion pro.:o:ss v.:is found to bo: more p~tic.J 111 w.:ak. acidic ,;ondi­
t1ons. Gnphs. Photomi.:rogr.iphs 11 ref (Ku. Y .. Chen. C.-H.: SEP . .\R.\ TIO:'\ 
SCIE'."CE .-\.'1,;0TECH:'\OLOGY. ( 1992).27.(10). pp. 12~9-1275 [in English) 
!SS'." 0149-6395) 

0746 PROGRESS~ DAVY MCKEE FGD INSTALLATIONS. 
(BIB-199302-35-0347) 
In lhc: W cllmm-Lord lluo: g:a.< desulfurizalion process. !he: absorbing solution 
is r""-'"d. and the .. bsorbo:d SO:: re.:overo:d :a.• elemental sulfur. sulfuri,; acid or 
pure liC,Jid SO;. Redu~11u~ in P'"'er. st.:am and .:.wsti.: uugc have subs:antiall~ 
unpro,·ed plant running .:osts. Pro.:ess intcnsific31ion has also reduced lhcc:ap1UI 
.:ost. o.:,·elopments lll lll31erials used m the plants have centered on the absorp­
tion systo:m. as cond1t1ons tn the: regeneration plant ;ire roela1ively mild Thoe fint 
power plml Wellman-Lord :ibsorho:rs featured 316 stainless st-:el valve trns 
m lh.: absorber tower. Mdalli.: material~ currently in conta.:t with the prcs,;rub­
bo:r solution are Hastello\s or equivalent. 316 stamlo:ss sleels :ar.: used for lb.: 
•hell and mtemals in the abso'l'llon sc.:tion. In iuo plants. Wdlman-Lord 
ahsorb.:rs Jtr.: con.•U'U.:ted of Palau! A 430 glas• fiher reinforced ,,n~I ester 
resins 3161.. c:arhon slcel. vin'I esl.:r GFRP. and H:istelloy C22 and C276 
du.:twori.. o;otTos1on o:xpo:ncn.:e " descrih.:d Graphs 7 ref (Ford. P G : l."K 
CORROSIO'.': '91 \'OL l. \1.-\:'\CHESTER.l'K. 22-24 OCT. 1991. Publisher 
l:'\STIT1 ·n OF CORROSIO,. Exeter Hou.•c. 4ll Hollo,uv Head. B1m11ngh:am 
01 IV). n;. (19'>1 ). Paper 'o ll.(\lct .-\. '>302-72-00?01. Pp I'> [m Fnghshl) 

l() 

~~~~~--~~~~~~~~~~~~~~~~-

0747 A '.\'EW PROCESS OFOXIDIZED !'lCKIL ORE l\IELT­
L'iG ~A TWO-ZONE MELTL"iG. (BIB-199302-'2-0142) 
The nesults of cstoeftdied ~ lc!Sts of :a n.:u .:ootinuOU> .:'1ld.ess oe.:ulogi­
.:;ill\ -.:k;m process for oxidized ~i Ott pro..~ing to produ..-.: fcrronicul in a 

i tu''-Z\.'Ooe unit 3fe .:oosidcrled The - results for meul oexin..-iion md for moelt 
frodU•:l ~-umpositJon m the process :1n: prncnled . .\n estiimto: for v.·orbbili~ 
of 1ndiviclu:!I ~bl.cs and the un!t ;is :a v.·b..•lc. md possibilibcs to use it to 
melt both oxidized 1'2..- m:at.:rW ;and sulphid.:s 3ll gi,-o:n. 3 ref ( Ryzho,·. 0 .. -... 
\"1gdon.--hik. E.'.\.L '.\.tosiomfz.. KL Zhcldybin. OL Ts,mbuk"·- L.B.: EL:•w. 
EL Rus3ko,·. '.l.t.R. TS\TT~-YE \IETALL Y. 1.n. Cl:E 1991).(6). pp. 19-:::I [in 
Russian! ISS~ 037:-29::?9) 

0748 AN IMPROVEMEl'li'T OF ECOLOGICAL SAFEn· DUR­
ING TifE HEAVY REPAIR OF ALU!\111'"UM ELECTROLYZ­
ERS. (BIB-199302-42-01-1-11 

i Tho: results of ;m;ilysis of di'-crso: typo: .:;ilh1.><k units in tho: upper ;ind sid.: 
.:urro:nt-lc:ids :ire p«So:ntcd. The w~-s to dc:.:r.,:iso: lhc qu.mu~· oflluorino:-bo:;ir­
mg w:istc when dismounting the elc.:troly:ur 11.' unpro\·o: lho: o:colog1wl s;ifc~ 
dunng the hoe:an· ro:p;iir ;ire consid.:ro:d. 3 ttf ( O.:mykin:i. 0. B .• \hntsts. '.\.t. Yi: 
Tolbmov. 8.1.: TS\"ET:-;YE '.l.IETALLY. iJl Cl:E 19921. <6;. pp Ji-39 [in 
Russi:in!. iSS'." 0372-2929) 

0749 ADSORBING FLOTATIOflii OF COPPER HYDROXO 
PRECIPITATES BY PYRITE FINES. (BIB-199302-42-02011 
The ro:mov;al of Cu ions from dilute aquoeous solutions by lhe addition of mino:r.U 
\p~ntc) fmc parti.:lo:s v.:as undertaken by following :in adsorbing (s.:ncnging) 
llow1on mechanism. ~rite gc:no:nlly constJl\llo:s a residual or :a solid industrial 
":isto: b~-product in mixed sulfides processing plant, A funher utilization for 
P'rite is suggested. Thoe d1SSolvo:d-;air mdhoo w:as applied for solid liquid 
s"par.ilion who:n the mmo:ral particles were in the fme (subsio:\·e) sizo: 1'211go: . 
\":inous un.;onvcntional collectors for ~Tiie llowion were :also ex:imino:d . 
Gr.iphs. 24 ttf. (Zouboulis .. -\.L Kydros. KA.: \l31ts. KA: SEPARATIO:'\ 
SCIE'."CE . .\..'1,;0 TECID'OLOGY. (DEC 19921. 27. (15). pp. 2143-2155 (in 
EnglishJ. 1ss:-; 0149-6395) 

0750 CONTRIBUTION TO APPLICATION OF A NO!ll"POl.r 
LUTING COLLECTOR FOR FLOTATIVE SEPARATION OF 
SULPIIlDE Ml!\'ERALS CONTAINING SILVER (BEITRAG 
ZUM EINSATZ EINES Ul\IWELTFREUNDLICHEN 
S.UmLERS FUR DIE FLOTA TIVE TRENNUNG VON SIL­
BERGHALTIGEN SULFIDMINERALEN.) (BIB-199302-42-
02031 
1n,·es1Jga1ions were conducted on lhe flotation of Ag mino:r:als from a sulphi& 
ore conuming Ag by emptv::mg a nonpolluting ,;ompl.:x-forming ago:nt T rimo:r­
.:apto-s-triazine (T'.l.IT-15) and co;!vcntional ,;ollectors. The metal recovery ...-:is 
do:tcrmmed in relation to r.:ago:nt and pH valuo:. Tho: flotation results reve;il lh3t 
,;onccntr:ate conto:nL< IOOO ppm Ag can bo: a.:hio:Hd al a re,;o,·er~.- of78°o when 
using nlT-1 S. The same results were achieved by :a combination of dithJophos­
phates-xanlh31es. Of particular advantage hero: is lhal. in comparison to con-

1 ,.-n1ional .:oll.:ctors. the concentralion of d1ssoh·cd bi•·:alcnt hu,·y metal ions in 
process waler is considerably suppressed. Thus this waler can bo: rctumcd into 
lh" cir.;u1t or disch:argcd Gr:aphs. 9 rd. (Kin:iho. C.: Al'FBEREITI. ~GS­
TECW'IK. (SEPT. 1992). 33. pp. SIS-520 [in English. GcrmanJ. ISS:\ 0004-
783X) 

0751 TIIE EOS PROCESS: A NEW PRJCESS FOR ENHANCED 
POLLUTION CONTROL IN IRON-ORE SINTERING. CLE 
PROCEDE EOS: UN NOUVEAU PROCEDE PERMETTANT 
DE REDUIRE LES EMISSIONS DE CHAINES D'AGGLOM­
ERATION DE MINERAIS DE FER) (BIB-199302-45-01221 
lron-,1rc smtenng entails ~ubstantial off-gas \"ulumes. the treatment of which 
.:au.<cs considcrahle cosl to meet e\ermore stnngent env1ronmcnul protection 
~undard< The H>~ (em1s.- '" optim1icd smtcnng) pro.:..:55 15 geared 10 rcdu.:c 
lhc ,,ff .. i;a.' \olumc h\ 60-!lf!"n "hilc con.•crvmr, or c\cn 1mpro,·mg smlcr 
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.:bu3':t.'l'istJ.."S. lllis l)f'O'CSS op.:n:; up •-c>mplctcl~· De\\' p:rspc..-tiws ,,f off-gas 

.:le311ing ;and k;ads to ~wk .-ost 52\'lllgs for en,·ironmcnbl .:ontrol mQS­

UNS Qn;ihs. I ttf (Cappel. L We~L H: 51ST lRO:S~l..U.:['l:G CO:SFER­
E:SCE. TORO~tO. CA.'\AD . .\. 5-8 APR. 199Z. RE\". ~IETALL.. C..\ll. r.,r. 
TECH .. (Jl ~t 199:?). 89. (6). pp. 511-518 [in Fmi.:h). ISS:'\ 0035-1~3) 

0752 EFFECT OF ULTRASOUND ON ACIDIFIED BRINE 
LEACIDNG OF DOUBLE-KILN TREATED EAF DUST. (B~ 
199302-1~2331 
The l"S steel indus1ry produ.:cs approx 500 000 tons ~·e31' of elc.:1n.: :r.: ~ 
(E..\f) dust. ..-hich is .:lassifi.ed :as a h3zardous "':ISie. ln·~mg disposal costs 
of these dusts 1t3,·c cncoung.ed studies to ismestig;ate tre:llm..'"111 pro.:csscs to 
ttlldcr ~ cmtcrial ~ardous. and to possibly tt."O\'lel' ~I '°1'.:JeS. lbi:> 
~3'\:h !JCOjo?\.'1 ''';as ~igned to examine the hydrom.:ullurg1.:;al ra:o\'cr~• of Zn 
from E . .U: dusts that 1t3,·.: b..'Cll tre:llcd b~ ;a double-kiln fuming pro..-.:ss. 1be ti:st 

'~orl .:onsistcd .:sscnti;ally of ;a.-idified brine l.:adting of !he pdldizcd akin.: 
to d.:taminc th~ inllucn.:c ortnditional .:onditions. such as a.:id .:on.:.:ntnlion. 
kmp:nture and :igiuticn.. plus the 3PJ>lic:ltion of uhras.>und. on the Zn dissolu­
tion cfficicn.:y and sd.:.:ti\ity. ~limin~· lcaching t.:Sts using a.:idiftcd akium 
.:ltloridc indi.::11ed that sd.:o:tiw lca.:hing of Zn o\·a Fe .:ould be 2llaincd if 
uitr;asound \\'3S .:rnploy.ed. The effc~"l of air md nitrogen oo !he lea.:hing pro.;.:ss 
was ism:stig:ir.:d and it was established that ~le.:ti\'e Ic;a...-hing with ultnsound 
"'as not clepmcknt upon .:i.1an;al agitation or on the a":ailability of o~-gcn 
Without ultrasound.. Zn dissolution w:is cnhmc.ed by the prcsm.:.: of 0. whik 
Fe dissolution \US greatly r.:tardcd by the absm.:c cfO. The rolc of surfa.:c ;area 

was .:x:unmo:d by pellet gnnding md it was dernons1n1ed that s.:le.:ti\·ity "'as 
svongty tim.: dq>cnd.en1 and Zn rccov~· and Fe rejection were cnh.an.:ed 31 flllCt 
p:arti.::l.: siz.:s. lbc r.esults of the k!t work pmnitkd possible m~ to be 
established for the acidifi.ed brine leaching process. and it is app3t.:nl from !he 
results that ultrasound lea.:hing can signifi.:anll~· impro,·e the sckctiw le~hing 
of Zn fro;n double-kiln treJkd EAF cal.:i:le. Graphs. 23 r.:f. (8a1Tcn-Godina.. 
J.A.; 0-Keck T.J.; W:llSolL J.L.; ~lr.-"f:RAL.S E':'\Gr.-:EER['l:G ·92. \" . .\."­
COL'\"f:R. CA'."ADA. 1~16 APR. 1992. ~ll'.\"f:RALS E':'\Gl':'\EER['l:G. 
(OCT-DEC. 1992). 5. i!0-1:?). pp. 1365-1373 lin English! ISS:S 0892-6875) 

0753 INCREASE OF EFFECTlVO::f'it'"'ESS OF ALUMINUM AL­
LOY DEGASSING BY BLOW~G OF INERT GASES. (BIB-
199302-51-02931 
An ecologic;ally pure tcchruqu.: for Al alloys degassing "'as developed. The 
tc.:hniquc reduc.:s the amount ofhexa.:hlorodhanc released mlo the atmosphere. 
Optunal conditions forthepro.:essing ofhy-pcreutc.:tic Al-Si alloy 1':S740 "'= 
~"Sbblishcd. Th.: dfe.::t of' arious additions on the h.exachlorodlwlc produced 
"'as established. Gnphs. 3 ref IPaladl~\·. \·.A.; lnkin. SS.; Eklov. \·.D.; 

fo.:urdyumo,·.A.\'.; LlTEr\OEPROIZ\.ODSTVO.(l\.IAR. 1992).(3).pp. IG-11 
(in Ruu1anJ ISS:" 002+"'49X) 

0754 HYGIENIC ESTIMATION OF LIQUID ALUMl1''UM AL­
LOY REFINING. (BIB-199302-51-0301) 
A nCIA' ecologically s;af.: flux ,..as developed. 1be flux has a rcdu.:cd amount of 
toxic substance e,·olution. The fluxes "ere evaluated during their use in melting 
of Al alloys AK 12. The flux was rccommmdcd as a clean.:r alternative in Al 
alloy refining. A detailed anal~-sis of th.: e\'Ol\'ed substances was camed out. l 
ref (Ennolcnko. A.E..; Grinberg. A.A .. Sa\ichev. S.A.; ~ino,ich. A~L 
LITE['l:OE PROIZ VODSTYO. I \I AR 1992). (3 ). pp. 25· 26 (in Russianj. ISS':'\ 
002~49X) 

0755 CONTROL OF voe EMISSIONS FROM NONFERROUS 
MET AL ROLLING PROCESSES. (BIB-199302-52~297) 
The do<.uncnt "'» d~ velopc:d in response to m.:rcasmg mqum~ into the 
environmental impa.:ts of nonfcTTous melal rolling processes that use oil as a 
lul>ricant and coolant in rolhng op<:rations. \·oc emissions result from evapo­
rative fuglll\'C: los!<es caused h' heal gcncralc:d in the rolling processes The focus 
1• \'OC .:mission .::ontrol tcchniquc:s used by Cu and Al rolling mills. A control 
.:ost anal\'IS 1s also pro\'1dcd for ea.:h of the control 1cchniqucs addressed. Thc 
control 1.:.:hmqucs arc .:arhnn ad.<nrp1wn. ahsorp11on.111.:111cra11on. and luhncant 
•umt1tut1on (GO\" RES ..\:0-.°:'\0l;\C 1:-;oEx. (t??:). PB?1-:27677X..\B. 
Pp 116 ltn English! tss:-; 0097-9007) 

0756 nn: BASE OF POLYMER QUE:'llCHJNG MEDIUM. (BIB-
199302-56-02771 
1be suu..""tUtt 311d funroon of p>lym~r qucnd1mg m.:di;a :n lllD'OCb.~ from m 
orpru.: .:hernial point of'~. n., qucn.:tung m.:di;a :n ~on s~ "'3la 
solubk pol~~ with ;a d.:grtt of pol~m.:nz.1Mn (DP) trom 100 to 10 000. 

Qu-cn.:hing nt.:s of pol~m= Wn».: "''th d.:.:n:asing DP \"3liKS. The nom.:n­
.:bn:tt 3nd properu.:s ar1e doesaibcd of the foll<'"''"g polymer m.:dia: polyrntyl 
akohol tP\.A). polysodium ..._"f'·latc tPSA). P'>l~.,,in~i ~nolidone (P\.P). 

1 
pol,·dhyl onzoline (PEOX). and polyalk~ kne .:>xid.: (PAO) l·~ of !he . .\Q25 I 

1

1 qu.-·..:hmg m.edium of PAO ~-pc. ,.·hid! ts non-.:ooibustiNc md sublc.. results 
in a • ...:k-fttc l"lft 11;a,-mg ;a homo~ lwdn.ess. PSA quaidllng m.edium 

I e211 be used for quendung high spttd stc.:ls. m;an.:nsitt.: Slainkss stttls. 3"d 

I pai:.:n1ing higft s1Jalgth SIOCI "'ns. ct.:. (l.o:i. Z.~L HEATTREATI.IE:0-.1 OF 
~IET..\LS (CH['l:A). (OCT. 1991 ). (IO). pp :;0-39 [in Chinese! !SS~ O:?!'+ 
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I 0757 CHEMICAL COLOURING OF STEEL AT ROOM TIM­I PERA TURf_ [BIB-l~j02-S7-0237) 
! The dlo!1111.:;al .:olowing soluti01L utilizing the sys1.:rn of CuSO~-H:ScO-,.. is 

I :::::~~2-:::~: 
I
' Guo. W.Q.; Chao. G .. Wu. D.L: ~lATERIALS PROTECTIO:S (Clir.'A). 
(~HY 1992). 25. (5). pp. 29-31 (in Chmcs..). ISSX 1001-1560) 

0758 STEEl.S' RECLAIM TO FA.'l\IE. (BIB-199JO.i...42-0439I 
Ai·~ successful appliance =~·cling prognm-.:urr.:n1 or future-must pro".: 
econom1cally '-iab:C md.. for a number of re1'<ons. steel lends itself ,..ell to 
awliance tt~-c:ling. When applian.:e producers de~ on the design of an 
applian.:e. the~· airc beginning to consider th.: uml ·s r.:cy.::labili~· as an addit1on;al 
di..1X11Sion for considcBtion. From emy v.:nd"r in,·01,·cm.:nt. throughout th.e 
rnanufao.."111ring systan. coopentive dfortl' b.:t\\ccn OE~ls. suppliers and ,·.:n­
dors ~ield imponant cost mlu.."lions and impro'"cd qu;ality with considerations 
to CFCs. Several appliance produ.:crs arc in1cres1.:d in using sound damped st«l 
made of a product of constnin.ed laya.-:omposil.:s ,;onsistingofmcul outaskins 
surrounding a thin \iscoclastic cott maicnal .. \ re,1c:"' of appliance rc.:ycling 
internationally cov.:rcd acf\-anccs in Japan. Canada. Gcrm;iny and the CS 
(Dz1.:f"';i. R.; Apphance. (Aug. 1992). 49. (8/. pp. 39. -U-45 (in English!. ISS:'\ 
0003-6i81) 

0759 "MEMBRANE-BASED" RECOVERY/TREATMENT 
SYSTEM FOR GOLD Mll..L BARREN BLEEDS. (BIB-19930-l­
.t2-0474) 
Recent regulations introduced by· the Onuno Pro\in.:ial Government in the form 
of the '.\lunicipal Industrial Strategy for Abat.:m.:nt (\II.SA) \\'ill force many Au 
min.:s 10 implcmcnl more stnngcnt treatment pro.:csscs for ~:·anidc and metals 
rcmo,·al from their mill cfllucnrs (barren sol11tions). These barren solutions 
contain a multitude of substan.:.:s mcluding fr.:e cnnidc and a nri~· of 
mctal-.:yanidc c:omplcus. C111Tcntly. the .:y;anidc is destroyed by one or i..o of 
,.m.:>us pro«sscs. If this cyanide could b.: c.:onomically rcco,·cred and reused. 
"considerable savings ,.ould be recognized. The objective of this work "'as to 
s111dy the feasibilit).· of ""'ing hollo"' fiber ga.< m.:mbranc t.:chnology for the 
re.:o,·cry of cyanid<: from acidified Au mill barren bleed solutions. This was 
accomplished by mod.:lling the hydrogen cyan1d<: mass iransfer process. con­
finn1ng these results experimentally ,..Ith barren solutions from i..o Ontario Au 
mills. and C\'aluating a complete membrane based recO\'Cf'- treatment system 
bod! experimentally and cconc.mically. This .-·s1.:m included barren solution 
acidification. cyanid<: re.-:o,·ery ,·ia ~l!o"' fiber ga.• rncmbran.:s. and chem1.:al 
precipiblion for metals and residual cyanid.: ro:moval. follo,..ed by liquid solid 
separation This pap.'T dcs.:ribes the results of an economic anal~-sis performed 
on the complete recovery "treatment s~-stcm at full scale opaa1ions for the : .. o 
Ontano Au mill bmen solutions. Also presented arc the cyanide rcco,·ery and 
cymid.: and metals remonl pc:rc~ntagcs obt.amcd b~· this pro.:cn as dctcnnined 
from hc:n.:h scale cxpcnmc:nta!ion. Graph• 11 ref 1\laracle. KJ. Cte. P.O .. 
\l.',\STF. PROCESSr.\G A'."0 RECYCUSG ~ \!ISl'."G ..\'."D ~lf.T,\LU 'R­
GICAI. l'.'Dl "STRIF.S. f.D\IOSTo:-; .. ·\J.RFRT.·\. CAS.-\I>.-\. 23-27 .-\l'G 
199:. Pubh•h.:r .\SAJ)L\:-; f'STITITF. OF \ll~!SG. \lf.T..\1.1.t·RGY 
.\'.'0 PF.TROLF:t'\I. Xerox To,..(r. 1:10-~-1;~) de \lai~onncu,·c l'll\'d W. 
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'.1.lontrc3l Qudl.e.: HJZ 388_ C:inm ( 199:). 1'.l.l.:t .-\. 9304-~:-0;:101. pp. 

10~-118 (in English!.) 

0760 REMOVAL OF mT AL CATIONS FROM WATER u~ 
ING ZEOLITES. [B~l99~2-0.1961 
Uolitcs from .ibund.int Mtunl d.:posits wctt in,·cstig:atcd by thc Bun:;iu of 

'.I.lines for .:ffh.'i.:ntl~ .:!.:ming up mining industry w:ist.:wakl"S. T w.:n~-four 

uolit.: S3Zr1pl.:s "tt" :in.ilyz.:d by X-ny diffnction md indu..·tm:ly .:oupl.:d 
pbsm.i. 1Ms.: in.:l~d dinoptilolit.:. monknik. dub3Z1tc. cnorutc . .ind phil­
hpsit.:. BulJ.: do:nsin.,,; of asiz.:d !'rh'1ion (-Mi. -65 mesh I ,-;Jri.:d from O.~S-\l.93 
g ml .. .\Itrition losses ranged &om 1-1 r. during m hour-long shaki: test_ 11i.: 
:?~ z.:olitcs and m 1011...:x.:h.ing-= resin ""O: tested fr th..: upul..: of Cd. CIL md 
Z."t Ofth.: natunl z.:olit.:s. phillipsitc pro'-.:d to b.: th.: most dfici.:nt. u-hilc th: 
mord.:nites h:ld the lowest upl.lk.:s. Sodium was th.: most .:trc~'ti\"c .:x.:h:ing-=.lbl.: 

ion for cx.:b:mg.: of hc:l\!. mculs. \\'3S1(w.ll.:r from :in mandoncd Cu min..: in 
:\c\".ld:i w:is used to test th..: effc~,-~ of dinoytilolitc for treating .i multi-ion 
w:istcw31.:r. The m.:ul ions F.:··-. cu--. .ind zn-- .ind :\i:- Wl!re not. C.ikium 

and :\Hi- intm.:n:d with the upUkc of hc:a\"y mculs. Adsorbed bca\"~ m.:uls 

".:re eluted from zcolites with .i 3°o :\aCI solution. Hea,,· mculs w.:r.: conc.:n­
tr.ll.:d in thc: duatoes up to 30-fold rdati,·.: to the u-ast.: solution. Anions w.:r.: not 

adsorb.:dbyth.: zco!itcs. Graphs. Sr.:f I Zamzow. '.\l.L '.1.lurphy.J.E.: S.:p:1r2tion 
Sci.:nc.: :ind Technology. (199:?). 27. (l~). pp. 1969-19~ (in Englishf. ISS:\ 

0149-6395) 

0761 !\IETAL ADSORPTION BY ACTIVATED CARBON: EF­
FECT OF COMPLEXING LIGANDS. COMPETING ADSOR­
BATE S, IONIC STRENGTH, AND BACKGROUND 
ELECTROLYTE. [BIB-199304-&2-&i97J 
Cadmium and :>;i adsorplion isotherms were pmorm.:d using trrcc acti\-atcd 

carbons in ligand-fr.:.: systems :md i:.1 ti-..: pr.:s.:r .:e of EDTA .. succinic acid. PO. 
f.'i only). :\H,BF •(Cd only). competing m..:uls ~i and Cd). and diff.:ring ionic 
str.:ngths and background d.:.."trOl~tcs. 0.."ll~ly. all carbons rcmo,·.:d m.:tals 

from th.: ligand-fr~c s~-:.t.:ms. Four s..".:tlarios wer.: forward.:d u-hich d.:s..Tib.:d 
meul adsorption in the pr.:scnce of \-arious organic and inorgani.: compounds. 

Th.: effe..'t of organic and inorganic lig:uids on m.:ul r.:mo,·al was dcpcnd.:nt on 

the .:arbon. mew. and ligand type and conccntrat1on. Thc: presence of a second 
b.:a,,· m.:ul did not affect r.:mo\"31 of the primary m.:tal ion. Increasing ioru,; 

• ..rcngth decreased metal r..:roo\·31 for all carbons :ind metals in,·cstigatc:d whil.: 

the type of background .:l.:ctrol~1.: had no effect on metal r.:mo\"31. Graphs. I I 
r.:f. (Recd. B.E.: '.\ona\'inakcrc:. S.K. Separation Scicnc~ a:1d Technology. 

(1992). :?i. (14). pp. 1985-2000 [in English). ISS:S 0149-6395) 

0762 !\IAGNOLA-AN INN OVA TIVF. APPROACH FOR MAG-
NESIUM PRODUCTION. [BIB-I~ :-i2-0508J 
Presented is th.: proprietary imovat1ve tech.•ology adopted by '.\lagnola :o 
produce magnesium metal from serpentine n: inerals contain..:d in asl>cstos 
mining residues \laps. (Celik.. C.: Ghaw. :\.,7 

... Lo:nz. J.. L.:toumeaLL C.: 

Santiago. R ... .\D\'..\..'\;CES !:\ PP.ODl'CTIO:S A.'=D FABRICATIO'; OF 
LIGHT '.\IETALS . .\..-.;D '.\IETAL \IATRIX CO'.\IPOSITES. ED'.\10'.\TO:S. 

. .U.BEi\T:\. C . .\..\; . .\DA. 23-27 Al'G 1992. Publisher: C..\..-.;ADI..\..-.: I:\STI­
TI IE OF '.\11:\I:\G. '.\IETALLl'RGY .-\:SD PETROLEl"'.\I. Xerox To.,..:r. 

1210.3400 de '.\la1sonnc:uH Bl\"d. W .. Montreal. Quebec HJZ 388. Canada. 

(1992). ('.\let. A .. 9304-72-02411). pp 3-22 [in English).) 

0763 PROGRESS L""'i POLLUTION ABATE MINT IN EURO­
PEAN COKIMAKING INDUSTRY. [B~J9930-'-'5-0377j 
Recent :euar.:h and de\"clopmmt "orl that has bcm earned out on the control 

of air :&nd watn- polluuon "'ithin the European .:okcrnaltmg indus{0 1s re\"icw.:d 

In the .:.:ubon1ut1on pro.:css 1isc:lf. diffu~c em1s•1on• from barter\ doors. hds. 
md a.<cm<1on pip.: •eals and from bane~ opcra11ons. su.:h as O\'m 'h:irgmg .ind 
push mg and coke quenching. ar.: s1gn11icant sour.:es of polllllion Collaboratl\·c 
mw•t1ga11on.< undertaken b\ \":irtOLL< r<'tarch groups :ire reponcd \\hi.:h dc.n­
on.<tratc the .:ffc.:tl\enc" of modem baiter\ d.:"!:JI hacked up by g<.od np.:rallng 
pra.:t1.c< In the punfi~a11on ,,f carhoni.3l1<'n cffiu<nt~ . .:on.,dcnhlc ad\·anccs 

haw "-'<n mad.: m .:ontr.11 of lr<:llm<"I pr.-..:e.s,.., Thi• " h1ghhgh1cc! h~ 

d.:•cloplll<'nL' m the .:nntrol of ammonia •trll'f'IOG <'~ralltm' and h' the cn­
h.ui.;cmcnt of h1••ing1"al treatment fa.:1hhc• to mdud.: mtnli.:all<'n and dcn1tr1-
ti..:.J,1on 0r th.: "J~h: \\Jh .. ., Ho"c\t:r. a..., «.-O\tr·,nm~ntOill r..:on.'liitr.&1n1. ... h('r,,.:omc 

k1u~h.:r. lhcrc "111 h1: ~m rni.."fc.t.'"an~ ncc:d tc• ...:on:.1d..:~ n..:" ...:on~~ptY. m ..:nk\!ma~~ 

mg t.:1:hnol~ md wask •U.tl!r tn:.i~t ~ '· c', · · n:f . · ~ . ::~iJ 
f:\TIR~...\110~ . ..\.L COKE~t.~~G co,._,;·;.·· ..._ l':N.t- "-- .:S-5l1 

SEPT 19'1:. lronm3ling :!Rd <;t.:.:lmakmg. t•".'> I!. :<>1. t'I' .i.49-4~6 (m 
English I ISS:\ 0301-9233 l 

07~ PASSIVE TREATMENT METHODS FOR ACID Mil'iE 
DRAINAGE. (BIB-199306-U-01981 
. .\.:id mini: drain:.gc 1 . .\..\ID) o.:curs at opcr31mg 3Jld 1bandoncd mm.: s1t.:s as a 

result of oxidation cf sulfide minerals . .ind is .:bar.lct~ed ~·low pH md hca'! 
metal contammat1on \e.g. iron. zm~ . .:o~ . .:adm1um. aluminum. manganese 1 

It usmlly requires tn:atrnent bcfor< nelc3S" to m•"Ct n:gul31o~ rcquittm.:nts 
Ch.:mical methods. such 3S lime n"utral1Z1t1on and sulfid.: pr.:.:IJ>ltalion. 3rl< 

.:ommonl~· used to trcaJ: . .\..\ID. Ho ... .-.er. tho: .:<m,·.:ntional pro.:css.:s require 
high c:1p1ul md operating costs . .ind cc nstant an.:nt1c>n for m:iny years mto th: 
!inure. In addition. the amount of sludge produc.:d by .:on,·cntional hm" tr.:.11-

mcnl pro.:cs:;.:s poses an Uh.Teasing!~ "!Jlili.:ant disposal probl.:ms at d.:~om­

m1SS1oned mining opcr31ions Thc:r.: 1s. th.:r.:foK .in urgent n.:cd to d..:\"dop 

passi\"c . .:ost-ctf.:..-ti,·c ~-.:ss.:s form ·:g31mg . .\..\ID and s.:.:pag.:s ongmating 
from tailin~ and wast.: rock an:as. C\ormda T .:chnolo~· Centr.: f.\ "TCI has been 

e\"aluaung \".lrious methods b.:mg dc\"elopcd by othtt institutions. and "xploring 

new ideas. to a.:bi.:,·.: passi\".: in situ pro.:ess.:s for tre:ating . .\..\ID. These mcthods 
mdudt :moxi.: limestone ( . .\l..S). limc-org311ic mixture (L0'.1.1). biosorbcnts 

(BIOSl and biotrcnch (Bn. Current in,·cst1g3tions al :\IC in\"ol,·.: pttbrrurwy 

bcnch-s.:ale L-sting. Based on th.: out.;ome c>f the b.:ri.:h ttsts. a fidd t.:st will be 
pmormcd 31 a sckct.:d sit.: o.=uils of the bench tests arc discussed. 15 ref 
(Ku~ucak.. :\.: St-Gcrm3in. P.: EPD CO:SGRESS 1993. DE:\\'ER. COLO­

RADO. l"S . .\.. 21-:?5 FEB. 1993. Publisher THE '.\II:s"ER..\LS. '.l.IET . .\LS & 
'.I.IA TERIALS SOCIETI-_ 420 Conunonweahh Dr .. Warrcndalc. Pcnnsyl\"arua 
15086. l'S . .\.. \ 1992). ('.I.let. . .\ .. 9306-""'.'Z-0303). pp. 319-331 (in Englisbf.) 

0765 USING ZIOLITE IN THE RECOVERY OF HEAVY MET­
ALS FROM MINING EFFLUENTS. (8~199306-41-0201) 
:\atural z.:olites arc a less .:xp.:nsi,·c :md in ..:.main appli.:alion• ::. sup.:rior 
alt..:mat1vc to organic ion ex.:b:ing-= rcsins. '.I.lining ;u~ mctallurg1cal 'l!.'1Ste 

streams arc difficult tc> treat because the effiu.:nt-< which cont.air. potcnti;ill~ 
\"aluablc bea~,. mttals such as ..:oppcr. lead. and sif\·er are often highly acid1.: 

and contain signifi.:ant qwntitics of suspcnd..:d •olids L"nd.:r rigorous op..:n­
tional conditions. certain natural zeolitcs can remo\"c the metals. whi.:h if dcsrred 

.:an b.: recovered by eith.:r .:lution or conwnlional smelting !t!.:hniqu.:s. Th-:re 
are signilicmt differences in catioo .:x.:hang.: 1"31~. sel.:.."1i\"~· and capacity and 

resistance to citbcr high or low pH. blocl.:ing cations .ind tol.:rancc to .:lc:vat.:d 

or d.:prcssed temp.:rarure and pressure not only bcl\!.e.:n differmt zeolite min­
erals but b.:iwem the same mm.:ral from different deposits .. .\pplying natural 

z.:olites to tl.c treatment of mirung .ind m.:tallurgi.:al waste streams depends on 
matching the sp..:cific zeohte to the effluent b~ charact.:nzation of th.: zeolit.: 
min.:nls. 12 ref <Eyd.:. TH.: EPD CO:\GRESS 1993. DE:\\'ER. COLO­
R..\00. l"S.-\.. 21-25 FEB. 1993. i'ublish.:r THE '.1.lr.-:ER.U.S. '.l.IET . .\LS & 

'.\IA TERI.-\LS SOCIETY. 4:0 Conunonwealth Dr .. Warrendale. Penns\"lv:mia 
15086. l'SA. (1992). ('.\l.:t A. 9306-72-0303). pp J33-392 (in English!.) 

0766 SECONDARY LEAD SMELTING A 1 EAST PE!'ffl MANU­
FACTURING co .• me. (BIB-199386-12-0707) 
The: recycling of lead-a.:1d ban.:m:s m the L·s ha.< become a challe:ige ;as to 
how to balance ever increasing en\ir<lrunental regulation and cost with effici.:nt 

opcrallons. East PcM·s .:apll\"e second~ Pb sm.:lt.:r has d.:\·elopcd into a 
rec\"chng facility producing Pb. polyprOJ>ylene. sulfunc acid. ammonium b1sul­
lit.:. and non-hazardous d1Scard slag. The emphas" has been to d.:s1gn a facili~ 

to comply \\ith environmental r~gulations. to eliminate '11.'a:;t.:s. and lo produ.:.: 

produc1s. whle at the same time. cont1nu1ng to suppl~ the company's banery 
manufa.:tunng m• material iw~d.<. 6 ref (I "il>y. R .\. EPD CO:SGRESS 1993. 
DE:\\'ER. COLOR..\00. l"S . .\.. 21-2~ FEB. l?9J. Publisho!r TIIE '.\11:\ER­
.-\LS. '.\IF.T.-\LS &. '.\IA TER!At~<; SOCIETI". 410 Commonwealth Dr .. Warren­
dale. Penns~ l\"ama I ~0116. l.'S . .\.. ( 1?921. !'.\kt :\. 9.'06-7:-0~0J ). pp ?-B-95!! 
Im F.nghshJ) 

0767 r.'iCO ROAST-REDUCTION SMELTING OF NICKEL 
CONCENTRATE. reIB-199306-42-077RI 
R<•J.<t-rcdu.:t1on smelting <RRS) of m'~.:I .:"n.;cntr.1tc . .:omhmcd '"th lla.•h 

I "mdtm~~ nf ~oppc:r .:on~cntratc. ".\.'- '"nftht: rr1x~~!- op11ons th.\1 In~n ~on~1d· 
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.:n:d 35 a m.::ms of ma:tmg its Im sulfilr d1<>xi<k ab3l.:m.ent urg.:t 31 its Copp.er 
Ch.ff op.eratioos. RRS mrnh-.:s d.e.ep ro35ting th.: '."1 .;,>n.:c:ntnt.: in lluid hoed 

r.>:ISto:n. Thoe r..,351.er o.ff-g:i:s is tr.elkd in a sulfuri.: 3'.:td plant. md th.: io\\ S 

.:akin.: is n:du.:uor: sm.eit.:d with .:ol.: in ;in dn"tri.: fum.t.:.: to :i.: Id a S ckfi.:1.ent 
m:l!lc! Th.: l3ltc:r mat.eri:il is .:oo\-.ert.:d to Bo:ss~r m:ltk in P.:ir~-.:--Smith 

.:m,·.:n.:rs. "ith minim:i: .:,·olutton of sulfur dioxide!. and th.: .:on,·.:rt.er sl;ig is 
r.:,·.:rt.ed I<' the: .:1.:.-m.: fuma.:.:. Ex.:.: Um :o-;i ;and .:obalt r.e.:,,,·.:n.:s ar.: obuin.ed 
This pap.er dis.:uss.:s th.: &,·dopm.ent of RRS_ in.:ludmg .:x1c:nsl\·.: .:omm.:r.;ial 

s.:al.: t.:Sting ;it In..-o ·s Tb..-.mpson Sm.:lt.:r and its l.:: op.:ntmg P3farn.:t.:rs 
Graphs. Ph.ls.: dtagr.uns P r.:f (Diaz_ C: Conard_ BR.: OS.:ill CL Dain_ 
AD.: E..\.lll-KTIYE \tETALLCRGY OF COPPEil ~ICll:EL A.~D CO­
EHLT \-OL I Fl -:-;DA.\tE~.:T.-\L _-\SPECTS_ DE~\"Ell COLOR.-\00. l-S.-\_ 

:1-:?~ FEB 1993_ Publish.er IBE '.1.IP.'Ell-\LS. \!ET.US & \IATERI.-\LS 
SOCIETI"_ .i::o Corrunonw.:alth Dr .. Warmubl.:. P.:nnsyh-:ini:i 1~:>86_ l-S.-\_ 

(1993). (\I.et.-\ .. 9306-7:-03::51. pp. 583-599 [in English[.) 

0768 E1'-V1RONME1'1AL LEGISLATIOS AND THE CA!\A­
DIA.lli STEEL l!\i-OUSTRY. [B~l993~5-0575) 
Can:ida lw initiated a progr:unm.: to syst.ern3li.::ill: r.:du.:.: \\";it.er pollution in 

Ontario "ith .:nfor.:.:abl.: r.:gulations th3! !>.:com.: mor" strin~t :is ab3!.:mm 
1".:hnolo~ impro,-.:s_ The: way in whi.:h Dot3s'o (.in.: of fo;..r m1"gr.tt<!d stttl 

plmts in th~ pro,·in.:.: ana with an 3Mual production .:>f approx 3. 9 million to of 
fbt-roll.:d ~-u \ is :i.:ti,·dy contributing to the obj.,ct1v.:s of th.: pro~ 
is di~uss.:d Th.: ultim:it.: go:il is th.: virtual .:!imin3tion of p.:rsist.:nt toxic 
.: .. mt.:llninants from all dtscll3tg.:s into Onurio waI.:N.iys Graphs. f\kGuir.:. 

TE.: Lo.::!Jngton. JS.: \l:idkn. D.O. Thoburn_\\": Sted T.:chnology lnt.:m:i­

tional. 0993)_ pp. ::15-222 [m English[. ISS:S 09~3-2.ilZ) 

0769 CHALLENGES AM> OPPORTUNITIES IN TitE STEEL 
INDlISTRY_ [BIB-199306-S5~821 
CS st<!elmakmg will fa-.--.: incr.:3Sing chall.:ngcs in th.: nex1 d.:cad.: from .en,,_ 

ronrnental coocems. in.:re3Sing qu:ility dcma.nds. and int.:m:itional comp.:tition. 

Fiv.: u.:3S u.: d.:scrib..-d in which .:nginc=.ers .:vi m:il.:.: .:onuibuti<'fls to b:lp med 

th.:s.: .::lwleng.:s. They ar.:: n.:"' ironrnaking process.:s such as dir.:.:t ironrn:iking 

fDIOS process) or olher col.: fr.:.: methods: incr..:is.:d rccyding through b.:tt.:r 

scr:ip s.:par:ition. pr.:h.:31ing. and us.: of coal: qu:iht:· sted produ.:tion through 
tnclusion_ phosphorus. 3l1d nitrog.:n controL n.:ar n.:t sh:ip.: c:i.•ting of thin sl3b 

and strip m3li=riaL and pro.:ess modeling :ind comput.er .:ontrol. Graphs. I I ref 

(fru.=han. RJ. Iron and Stttlmaker. (~far. 1993). 20.{3). pp. ~9-6~ [in English[ 
!SS\: 0097-83881 

0770 EV ALUA TiON OF ENVIRONMENTALLY SAFE CLEAN­
ING AGESTS FOR DIAMOND TURNED OPTICS. [BIB-
199306-57-07601 
Elhpsom.:tr: II» bc.:n sho"n to b.: an eff.:ctive m.:thod for dc:t.:rmining surf a.;.: 

cle311hn.:ss It is :i quick 1 a single point me:isur.ern.:nt can b.: mad.: tn ;ipprox IO 
min). r.:latinl' e:l.':~. andpr.:c1s.: method to 115e in !hes<! stud1.:s. It do.es ocquir~ 

lit31 th.: ind.:x of r.:fraction !lie measured tnd.:pcndcntl' and that a mode:! bas.:d 
upon thes.: me:isumn.:nL' b.: dc>elop<!d Tius modcl cm be dcvelop.:d in a 

stra1ghtforwud mann.:r ustng a comm.erc1al sott\\-:ir.: routin.:. Th.: oau md1.:a1e 
th:ll s.:ver:il of th.: solvenL< can be used in plac.: of TC A for cl.:aning diamond 

machm.:d copp<!r without s:i.:rificmg clor.mg ahilil\ Costs must be con;idcr.:d 

\\hen choosmg a solvcnL ho".:v.:r. (Theye_ L.A. Day. RD .. Scott. ~I. Gov. 
R~s .-\nnounc lndo:x. <199:1. DE93000873 XAB. Pp 10 (in English[ !SS\: 
0097-9007) 

0771 A SILVER-PLATING ELECTROLYTE BASED ON TRIS­
CHYDROXYMETHYL>-AMINOMITHASE. (BIB-199306-58-
06771 
.-\ new sihcr pl:lltng ckctrol~1c ha< h.:en d.:vclopcd \\htch is b:is.:d on an 

•.:ologi.:all\ harmless .:omplexmg agent. ui-(OJC'.>mcth\ I >-aminnm..!1an.: The 
opumum component conc~ntrahon.< and dcctroh~t< conditions Mc dclermmcd 
\\htch make 11 po•«ihlc lo pr.,du.:.: high-quality .-\g d.11osiL< For a .:urr~nl d.:nstt' 
of -l'J-110 .\ m-. lhc .:oalmg hudnc" i< 12~0-l-IOO mPa Pho1om1.-ro!"•Ph.< 11 
r.:f (~hftal..h<wa- \ ~h. !'.:trma. TI'. Shapmlo._ \! S. /.:i.<h.:htl.i \k1.1ll•''-
1J11\\-.-\ug l9'J:1. :K 1~·,_ pp 6Rl-6R~(tn Rusmn\ !SS'-. 0<1-!4-l!!~6, 

0772 SELECTION OF A:"'i INSOLUBLE ELECTRODE FOR 
THE ELECTROPLATING OF DEEP-PRl'.'IL~G CYLI!li-OERS. 
[Bm.199306-58-06791 
.-\ n<". mor.: cff1.:1.:nt. md c:.:i>logi.:ally de3Rc!r pro.-.:ss IS propos.:d for th.: 
fabnc:i11on of form "' lind.:rs foe an~glio. In th<! pro.:.:ss proposed hcK th" 
b:im.:r l:i: .:r IS not us.:d. and !he us.:d .:opp.er by.:r 1$ r.:m•wed from th.: .:ylind.:r 

1 .:ln-trol,ti.::t!1'· tn thc s.1111.: Cu pl:iung b3th. D.:ta1ls of th.: pro.:ess an; dts.:uss.:d_ 
and its 3d\·an~g.:s o..-.:r th.: tradition.ti pro..--.:ss 31'.: dcmo.istn!.:d. St.:.:I :ind l.:2d 
".:rc us.:d 35 substnt.:s. Graphs. 6 r.:f (\laf\ush.:h.:nko. L.\" .. \!clniko,-. \".L 

Don.:11.:nko. \l.L Z~hclut.:i \ld.lllo,_ (Jul:·-Aug 199:1. 28. 1.i)_ pp 6~88 
[in Russianj ISS:S 004+18~6) 

0773 AVOIDL~G ENVIRO!llMINTAL PITFALLS IN THE 
19905: A CONSULTANrS ROLE- (!UTROACTIVE COVER­
AGE)- [B~l99J06-71-02021 
Emironm.:nul tr.:nds u.: drivmg incrc!3Singl: stnng.:nt r.:gulauons ;md posmg 
sig:rufic:int pitfalls for-tho! 1. .: • ..::c.C 111 industry Comp:ini.:s "ill fa.:.: .n.:r.:35:ng 

fm:inct:il li:ibilit1.:s for previous op.:r:iti"ns- \\'.hi1" r.:stri.:Uons on futur.: op...n­
t10ns will h.: mor.: s.:v.:rdy r.:gul31.:d E:q>:Jns1ons or rdo.:ar .:>n proj.:.:ts will b.: 

' intcns.:l\ scrutinized and_ in mosl c:is.:s. !he fmm.:131 irnplic3llons will b.: 

burd.:nsom.,_ Progr.:ssiv.: .:omp311i.:s :ir.: relying on olllsid.: tc.:hnicl .:..,nsultants 

to h.:lp th.em mow from ractiv.: to pro;Jt.""1iv.: .:nvirorun.:nul mmag.:m.:nt and 
i fonnulatc :i systcm:itic stnkgy foe nsk m311;i,.o,:m.:n1 1Goodn.;1L H.C.: PRE­

CIOL"S ~IETALS 1990. S.-\_~ DIE.GO_ C.-\1.IFO!l~!.-\_ l"S.-\_ n.;.;E 1990. 
Publish.er: l\.TIRS . .\TIO:S.-\L PRECIOt-s \IET.-\LS C'S1111.TI_ .;905 
Tilghman St .. Suit.: 160 .. -\llcnto"TL. Pennsylvania 1810.i. l"S.-\. ( 1990)_ (~l.:t 
.-\. 9306-72-0318)_ pp 29-36 [in English).) 

077-1 ENVIRONMENTAL CRIML"'liiAL LIABILITY: TH£ 
BRA VE NEW FRO!lti'TIER AND HOW TO DEAL WITII IT. 
(RETROACTIVE COVERAGE)- [BIB-199~ 71-0203) 
Th.:rc is an ~-re:ising trod.ency to criminaliz.: p.:r.:av.:d en\·ironrno:nul trans­

gressions. \lor.:ov.:r. such crim1nahzation in,·olv.:s conduct tr:adttion:illv 

thought to b.: innoc.:nt The f<!dcral and sut.: gowrnrn.:~ hn.: :i dazzling and 

increasing vari.:ty of l.:gal theories :it th.:ir disposal m .:~ing a legal str3lcg: 

to pu!'3~ a criminal cas.: a~t p.:r.;.:i,·ed tr.in:sgumons. F"r busin.:ss .,.:op!.: 
pot.etttllll,- threaten.:d with envirorantntal crimin:il pros.:.:ution_ th.: b.:st prot.:.:· 

tion is dct.:rr.:nce. A ,-eh1cle for long-term d.:t.:r.:n.;c rnay be found in the 
".:nnrorun.:nul audit-. Also. on a short l<!rm or tnun.:diate basis. busm.:ss p.:opl.: 
should hc 3war" of not on!~- their obhg:11ions. but also th.:tr rights when sudd.:nly 

confrontcd b: gow:mmcnt insp<!ctors \\'.ho ma' ti.: m:iking unreasonable do:· 
mands. (Holzer. ST: PRECIOL"S ~IET_-\LS 1990. S.-\_~ DIEGO. C ... UFOR­
\:f.-\_ l"S.-\_ n. ~E. 1990. Publisher: l'.\IE!l~.-\ 110\:.-\L PREC!Ol"S \IET.-\LS 

l"STITl LE . .;905 Tilghman St. Suite 160. All.:ntown. P.:1111-<~·innia 1810-i. 
l"S.-\_ (1990). (~l.:t . .-\ .. 9306-72-0318). pp. 31.5:: [in E.ngli>hj.) 

0775 ATMOSPHERIC EVAPORATIOS IN WASTE RECY­
CLING. (RECUPERO MEDIA.'liTE EV APORAZIOl''l: ATMOS­
FERICA.) (BIB-199305-42-05281 
.-\tmosphcric evaporators offer :m :i.d\lnUgeous m.:thod in rc.:ov.:nng pr~1ous 

or toxic componenu from aqueous solutions r.:sultmg from cffiu.:nts tn surface 

tr.:atm.:nt lelcctroplaung) procedures In atmosph.:n.: evaporal<'rs. the contam1· 
natcd soll!tion is spra,cd against a lug" area ("ma.•s·pa.::k"). C\·aporaung \\'.aler 

>:ipors and m.:rcasmg the concentra11on of !he rcturr.ing liquid Prmciples of 

compl.:te and partial recovery arc outlined_ schematlling also th.: advanugc• 

and m:tl<!nals cconomi.:s. Four t:'-Ptcal exampk' arc dcscrib.:J co,·.:nng Cu 

plaiing ma b=cl (with an economy of 90"o of Cu<C\:r. and ~0°o of "aC\ 1-
'."1 pla1111g reducmg "ith approx 40"o lhc added matcnals and with 16°. of th.: 

mculh.; '."1 consumption. In acidic Zn plating. up lo 90°0 of sail< ( ZnCI: - !'Cl 
- hon.: :i.:id) and -W' • of mctalh.: ln may b.: economized In steel bluing. lho 

.:onsumphon of ch.:m1cal may be reduced b~ approx 75°0 (\"al. (j . Tran.uncnh 
& Fmnutc. rJan -Fch 199:). 32. <I). pp. 3K-.io. -H (1n lt.1han) ISS'." 0041-1 !tll, 

' 0776 OPTIMISATION OF METALLURGIC" AL SINTER PROP­
ERTIES. [BIB-19930~-ll.O!'!~OJ 
.\ td•t1o>nsh1p ":l.' e<tahh<h.:d hct"e.:n the hot strcn~h and !he FcO .:1>ntcnt m 
lh.: 'lnl.:r II\ Ppllmism~ lh< FcO .;,>nfcnl m the •inlcr rr .. du.:cd JI llutl.: 



W.-\SfE Ml!'=!~t!.]_ATIOt-; 11': l~Dt:STRY - METALS 

Publish.er THE '.\l~ER..U.S. '.\IET . .U.S &: '.\l..\TERl..U.S SOCIETI". 4:0 Com-

rs ttul !hi! .;;uhoo m,'l!ox1d.:. CO:. '."Ox .. SO: :utd SO; "'111SS1ons h:iw b.!.:n moo".::ilth Dr. W:irr.:nd.ik Penns~h-.llll:i l~OS<>. l"SA .. ( 19931 .. t'.\kt. A .. 

rcdu.:.:.i Gr.iphs J ref \ \".:gJTtm.. E.F .. Rutl<w'>li. Y . Sur. \Jul\ 199~) .. 17). ' 930~-7: .. o:il91. pp. I~~ 161:? (111 English].• 

pp ~8 [in Russi:in] !SS'." 0038-9::0:\\ 
0781 REMOVAL OF ARSE1'1C FROM LEAD SUMI BY PRES­
SlTRE LEAC~G. fBIB-19930S--l2-0676) 
.-\ n.:" t.:dm,,logi.· for the hydrom.etallurgi.:al tr.:3Ull~nt of k:id shm.e "ith high 

.:ootent of :irscru.: :ind 1,,w .:ont.:nts of g<'ld :ind si[\·cr ":is :id,·:in.:.ed The pro~-.:ss 

om COMPLEX TECIDIOLOG\" OF ELECTROCHDflC AL I 

WATER TREATMPff \\lTII ~GENERATION OF VAVJ­
ABLE CO!\IP01'""ENTS I!li ELECTROCHEl\UCAL PL.\TING 
PRODUCTIO~ .. (BJB.I99305-i2-0565) .:oosists c>f pr.essurc lca.:h111g to n:mo.-e As. k.i.:hing of :mtunon~. bismuth. 

1 .:opp.er. and Pb t"· m1x.ed acids .. smelting the r.:'1due .. d.:.:trol\sis I<' obum 
1 produ.:t . .\g ,,,th punt\ of99.95°o .. and .ex"!r.lctmg .\u from Ag :inodic shm.: 8 

ref 1Xiong. Z.G.: GuiJmshu (l'ro:.:ious '.\!.:Uls). '!99:i .. 13. 131. pp. 30-34 Jm 
Chin.:s.ef. !SS'." IOO-l-0676) 

Th.: .;ornpl.:x of t.:dmiqu.:s d.:,·dop.:d 111 the '.\!Ch TI in.:luoi.:s .:k.:trolvs~. 

.:1.:.:tro.:h..-mi.-:il .:OCT.e.:t.100 of pH .. d.:,-irot1outton. :ind d.e.:trodi:ilysis. :ind pr,~ 

,.,do r.emo,·:il of impunti.es down to th.: r.:sidu:il .:on.:~tntioo ofO.O I mg I wh.en 
th.: tniti:il .:on.:cntntion is not hnut.ed '.".:.::.es~ C::\1X)Surc: is :ipprox I 0 m111 for 

.:,-~- tc:.:lmiq= On ~ b:is1s of exl"'nmcnul stud\ :ind .:~;::::~r simul:i•ion. 

the :ippM3IUS ~1gn :ind th.: op.:r:it100 mod.: of tl1': t.:C:1111qu.:s :in: opllll;izo!d 

The 111(lst unporunt id.::is h:i• e b.:.:n p:itc:ntc:d. Conun.:r.:l.ll roodul.:s h:i,ing :in 1 

output of 1-10 m; h op.:nt.: s~.:~-ssfull, :it tiv.: fa.:1~.:s :ind more: modul.:s :ir.e 

und.:r msull.ll1on lll.: .:.:ooomi.: o.:ndit vf on.: m,-.dulc: is I 00-IOO thous:inds ot 

rouhl.:s y.::Jri,_: r.ef ("'oksrukc>, ... \".A. SL1lvt .. L\.. .\:irinol:i.. P.K: ELEC- ' 

TROCHE'.\!ISTRY I:'\ \!C'ER..-U A .. -..;D '.\IETAL PROCESSl;\G UL ST. 

0782 SILVER RECOVERY WITH IO~ EXCHA..l\t"GE ~'ID 
ELECTROWf:'ll1'~G .. IB~l99305-U-0J.U J 
Silver .:y:in1d.: .:ompl.:ws in \\JSt.ew:it.er from pre.:i,'US m.eub el.:.::trop::itmg 

op.:r:it1ons .:an be quite probl.em:iti.:. :is th.: .;ompl.:xed .:~anidc •s some\\h:it 

resist:int to <>xid.tllon by .:onvcntional :ilk:ilin.: .:hlorin.it1on Furth.:rmor.: .. .\g ts 

:i ,·ahuble m.eul with 3 higll m:ukd ,-:iJu.: md ~-p1.:al pr.e.:1p1!.l11on and d:irifi-
LOUS. '.\IISSOt .. RI. l"S.~ !>-~: '.\IAY 199:. Publish.er: THE ELECTIW­

CHE'.\!ICAL SOCIETY. ~C. 10 South '.\l:un St.. Penrungt,,n.. '.".:" J.:rs.e~ 

08~}4-2896. l"SA. ( 1992). p\· .. 9: .. 17.('.\l"t. . .\ .. 9305-72-0:80) .. pp. 5~507 (in 
English! l 

0778 RETROITT OF A WET SCRUBBER TO REDUCE PAH 
E!\fiSSIONS FROM HS SODERBERG POTLINES .. f BIB-
199305-UJJ611) 
R"®.:tion of PAH .emissions is on.: ,,fth.e greai.:st chall.:ng.:s for an :iluminum 

pl:mt using HSS t.:.:hnolog: This .::h:ill.:ngc: .:an bo: .i.:hi.evo!d by r.edu.::ing .100d.: 
.;onsumption. utilizing a diff.:r.,nt mod.: p:istc .. :ind by unpro,ing the .:ffici.:n.;y 

of existing wet s..,-ubb.:rs through upgrading. This p:ip.er d.:s..-rib.es th.: r.:lrofo of 

:in industrial ,...<I s.:rubb.:r by th.: 115.e of cl.:...""troSUli.: t.:chnolo~ md mc.:haniol 

modifa.llions to th.: . .\lean Anid:i HSS plmt. Dc:velopmmt steps. modifications 

olth.: scrubb..-r :ind r.:sults ar.: pr.esemed. Graphs 10 ref (G:in"J'y. R.: LIGHT 

\IET..U.S 1993. DE'.'\\"ER. COLOR..\00. t·s.~ 21-25 FEB 1993 .. Publish.er 

THE \11;\ER.-US. ~I ET.\LS & '.\IA. Tt:RIALS SOCIETY. 4:0 Conunonw.::iith 

Dr .. W;irr.end:ik P.:Msyh:in1a 15086. t·s.~ ( 1992). ('.\I.et. A .. 9305-72-0288). 

pp. 425-4}() [in EnglL<h].) 

0779 RECENT ll''NOVATIONS AND OUTLINE OF DEVELOP­
MENT OF CHAGRES SMELTER (B~199305-i2-06:"2) 
The: Ch:igr.:s .;opp.er smdt.:r was the: first in Chile to folio" .:nvirorm.-nul 

r.:gul:itions ''' .;ontrol sulfUT d1oxid.: .:mi<sions lk.::ius.: of this. the op.'r.ll1on 

:ind dc:,·dopm.ent pl:ins ha,·e h:id to m.:orpor:it.e .envirorun.:nul planning as p311 

<>f il< poli,;;es for abnc>sl throe< d.:.:ad.:s. Th.: pres.en! 3tlid.e shc>ws the: d•,·elop­

m.:nt c>f the: .:n»ironmenul standard< apph.:d to 11S operations. lll\".:Stm<nts. and 

opcr:itional impr<wem.:nts ..:amcd out to med the regula11ons md 1mprow 

.:omp<t1tivc:::c>s Resull< to-date md furure plans arc: outlin.:d. :is w.:11 as their 

1mpa.:t on c>pcration< :ind th.: .:nvironmcnt. Graphs ( Jim.en.:z. ~! B.. EXTR.\C­

TI\"E '.\IET.\LLl"RGY OF COPPER.. '.'\ICKEI. A'.':D COBALT \.OL II. 
COPPER .-\'.'\D :'\IC.,_EL S~IELTER OPER..-HIO'.'\S. DE'.'\\"ER.. COLO­

R.-\00. l"S.-\. 21-25 FEB 1993. Publish.er: THE '.\l~ER . .U.S. ~IET.-\LS & 
'.\IA TI.RIALS SOCIEn". 420 Common,...ealth Dr. Warr.endal.:. P.:nnsylvania 

15086. l'"S.·\. (1993). ('.\let :\. 9305-72·02!19>. pp. 1335-1344 [in Enghshf.) 

0780 TREATMENT OF EFFLUENT WATERS AT KOSAKA 
SMELTER AND RE~RY. fBIB-199305-12-0638) 
Th.: ll:o•ili Smelter and Rdin.:~ produ.:es .:opp.er and lead. md ha.• a h1sto~ 

of m'•r• th:in 100 years a.• a me1allurg1.::al d.:panrn.:nt of Do-..a·< K~.ik.3 \Im.: 

Th.: smelter tr.:31.• comp!.:, sulfid.: conc.:ntrJI.:• "h1.:h art d1fli.:ult to smdt 

\"aluJhlc: mc1:1h ar.: rc''".:rc:d u.<mg \·arious processes d.:\clop.:d h' io.:o<aka 

Smcltor and R<linc~. F.ffiu.:nt "at.:" frnm the <melter .:ontam l:irgo qU.llltit1.:< 

nf h""' mct:ils Th" pap.-r d.:,.:nh.:> hm• Ko"1k.i Smdtcr .md R.:fin.:~ 

":''"'""' valuahk m.:t.ll• lrnm .-ar1n11s dllu.-nt 1Aat.:r; and handles oh·rall ua.<I.: 
\\Jlcr:. an ord.:r hl mi:~t ~tn..:t ('U\tr•'nr.tt.~1.al :.t..1nd.vd" .J r.:f t \LU!--umolo. \1. 
ln1•u.:. fl .. \humo\.l. \1. \htwn.:.' . t:\TR.\Cn\"f: '.\IFT.-\l.l l "RG'1 OF 
corrFR. \1( K~.I .\\I> ("Ofl.\l.T dll. II corrER \\[) \lCKF.I 
S\l!l TJ-.R llPFR.\TIO\S. fl!-\\ FR. (1)1,IJR \l>O. I'S.\. 21·=~ f-Tll l'J?l. 

.::i!ion t.e.:hniqu.es do not readil~· allm• rc.:c>\·er- ,,f th.: m.:Lll. It h:is long b.!~n 

I rccogniud th:it ion ex.:hangc systems can b.: utihz.ed to remo,·.e the sih·.:r 

.:ymid.: .:c>mpkx from dc:.:troplaling rins.e,..:it.er. Th.:s.e meul .:ompl.excs :ir.e 

strongly r.el.linec! b~ anion resins :ind :ir.e diffi.::ult !.> remo,·.: with .;onv.:ntion:il 

strong base rcgcn.erattoo .. so that otkn th.: .exhaust.:d r.esin is sunply shipped off 

sit.: for Ag re.::,wery by m~'"lJlcniion.. th.:reb' resultmg in high operating .:~ts 

du.: to r.esin r.:pla.:em.:nt. Th.: r.:sults ar.e pr.es.:ntcd ,,f bo:nch s.::al.e studies wh1.:h 

.examin.:d th.: cff.ectiv.:n.ess ofth10.:y:mat.e reg.en.er:ition of the s:itur:itcd r.:sin for 

Ag rc.:ov.:ry. Th.: sp.:nt reg.en.=rant w:is then tr.ea1ed bv d.:~'"lro"uuung to r.:.:o,·.er 

th.: .:luto!d Ag in :i fairly pure SUI.:. Proj.ectcd cap11:1l :ind np.:r:lttng costs for a: 

gpm rcgc:n.:rable ion exchange system ..-.er.: e:umin.ed. Op.eratmg r.:sults oi a 

full scale non-reg.en.:nt.ed system ar.e pr.es.:nt.ed. Gr:iphs. 3 r.:f ( Lindsto!dl J. 
Doyle. ~L Sl.R FI" "92. \'"OL 1.. ATL.\..YL~GEORGIA t·s.~22-2S Jl""'.'\E 

1992. Publisher .~\lERIC . .\..'I; ELECTROPLATERS -~"D Sl .. RFACE Fr.\­
ISHERS SOCIEn· .. l:'\C.. 12644 R.:s.earch P:irkw:iy. Orl:indo. Florid:> 32826-

3298. 1:s .. ~ (1992). (\l.:t .\ ... 930~-72-0264). pp 467-481 [m English].) 

0783 Tm: ECOLOGICAL BAI.Alli'CE SHEET: A MANAGE­
MENT TOOL (l.'ECOBILAN: l:'N Ol'TIL DE GESTION.) (BJB. 
199305-'S..0..70) 
Soll:i.::. :i Fr.:n.:h steel produ.:.:r. pr.escnted its fir.;t c.::olog1.:al balance sh«t in 

lk.::embcr 1991 It showed ho" th.: produC11or. of b.eer and soft dnnk con1:1in.:rs 

with 3 st.e.el body :ind an aluminum lid. :ind the standard steel food can h3d cau..<.ed 

cnvirorun.:111:11 problems The manufa.::rur.e of th.es< 3111.:l.:s h:is resulted Ill 

em1ss1ons of CO: and SO:. po"d.er rcl.eas.:s. and mat.:rial suspensions 111 th.: 

atmosph.:r<. :is well as th< produaion c>f nitrogen <>x1d.:s in th.:1t transport t<> th.: 
market. Sol13.; proposed th'll making hg•11.-r .:ont.un.:rs ...-c>uld r.esult in 11,.s 

pollut1on b.ecause less maieri:.! w<'aid be made md th.: lighter .:ontaU11.'TS ...-ould 

b.e trar~•pon<d in few.er trUcks S.:olla.: ha.< prcs.ent.ed 1l< .ondusions t<> other 

m:inufa.:rurcrs m jap311 and th.: t·s. Gr:iphs <Emh:illag.: Dig.est.. (J:in. 199:). 

(40). pp 12·1~ [m From.::h]. !SS;\ 0013-6557) 

0784 REDUCTIO!" OF CO: EMISSION IN ALl'MINIUM 
MELTING FURNACES. fBIB-199305-51..0715) 
In s.;r3p. rc.:,.:ling orgw.: contam111at1on..< 31'< r.ern<>,·.ed by thermal processes 

The n.e.:c:ssM\ ;d\cr·burmng equipment requires add1t1onai fu.:I md th.: genera· 

ll<>n of CO; 1s mcr.:a.,.:d ..\ nc" solution ha.< to I>.: found' One ..-a~ is the 

mcch:in1.:al prcp:irallon <>f scrap for redu.:mg the 0rgan1.; .:ompon.:nts '.\lost c>f 

th.ese mJl.:nals .::in b.: d.epos1tcd "1thc>ut harmful df~•"l' on the .:nHr<>nmcnt 

This m.:thc>d. ho\\c.-.:r. rcquir"' a change 111 th.: mfr.i.<tru.:turc: of th.: r.:.:vdmg 

mdus1r- (S.:hm1tz. Ch. LIGHT ~IET.\Lc; 1?9J. DE:"\"EF. COl.011--\DO. 

l"SA. 21·=5 FEB 1993. Puhhshcr THF. ~lf'.'\F.R.\l.S. '.\IET..\IS & '.\l..\TERI· 

.-\LS SOCIF.TY . .J20 Common"calth Dr. \\ arr.:nd.ilc:. Penm,lvama 150!!1;. 

l "S.-\. I 1?921. I \kl .\. 9J05· 7:-'12!!!!1. pr 7~') (m f n~\1c.hf I 

07H5 DECOA TING OF ALUMINt:M PRODUCTS. [BIS-19930~­
~1-417421 
f)..:-.;nJtlO~ nf .1hnmntun pr11dlh.:t~ h.L~ thrt:t: \ ..:~ de.· ~1r~1hk ft:.Uuri::- re:-;' d.:d . \: 
rc:'-tUlrl·.,, ''"" ..;n., •'f thi: i:n.:rr.' ti' pH~ 1 1..:"· n~\\ \I f1'r 1h1..· 1lfl!'. t.."11\'lr•mmi:nt.il 
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pr.:ssures vc: n:du.:.:c: ;ind .:!.:.in Al has ;i signifi.:mtly lo,..cr m.:ul loss th.u ! 

.:<"11.:d m;ito:ri:d in :!1.: d<'" nstr.:3rtl mdtmg op:r:ition. 0.:S.:nbcd is """' .:amo:d 
out ~ St.:in Atkinson Stonh Li.mit.:d to t::\.1.:nd th.: r;ing.: <.>f tho: ~o;itmg 

pro..-.:ss to in.:lud.: su.:h m:t1.:ri3! z; .:km foils. pnnt.:d foil p;ip.:r Jnd pl;isti.: 

bmin:ll.:C foil litho pl:d.: md f.xvi .:onuin.:ts. m addition to l.BC :ind :\CS . .:1.:. ! 

Th.: t.:.:mology of d.:.:omng is pr.:s.:rm:d md pro..:.::ss pl:mt d.:s1gn.:d to mM th.: 
stri.:t.:st .:n\lfi'llm1'nul r.:gubuons ;s d.:s..-rib.:d. Gnphs. (P.:rrv. OH: LIGHT 

~IITALS 1993. DE:\\'ER. COLOR..\00. l.S . .\.. 21-:?5 FEB. 1993. Pubhsh.:r. 

TH~ ~IP.'ER..\l.S. ~IITALS &:. :l.L\ TERIALS SOCIETI-_ ~:OCommon".:3lth 

Dr. \\'am:ncbl.:. P.:nns~k:wa 15086. l"S . .\.. ( 1992). (:1.1.:t. ..\ .. 9305-72-0:?88). 

pp. 1039-1~ [in English)./ 

0786 Ctn..ORINA TION TECHNOLOGY IN ALUMJNl.~I RE­
CYCLING. (BIB-199305-51-07~) 
In th.: n:~~ding of m:my :duminum alloys. th.: us.: of Cl is both 3dvanug.:ous 

:i.'1<1 n.:.:.:ssar~• f<'ll" control of m3gn.:sium .:ont.:nt ( d.:maggmg for s.:~-o~· 

foundry ingot prodoction) Chlorin.: .:m also b.: us.:d for 3lbJi mo:ul impuri~ 

r.:mo,·31. h~drog.:n n:du...-tioo .md impnw.:d molt.:n m.:ul clo:mlin.:ss ( in.:lus1on 

r.:mo,·:i! b~ floution ;is \\.:Ill. This p;tp.:r r~"' i.:,...s the: m.:ullurg1.:3! :?.-id .:n\"iron­

m.:nul .:~'1.:risti.:s of Cl usag.: in moltc:n . .\!. In p3fti.:ul3r. thcr.: an: .:mvon­

moenully dli.:i.:nt pro.:esso:s such 3S tho: g;is inj.:.:tion .:in:ubuon pump us.:d in 
m311Y r.:mcltmg applications. ;ind nrious m-lin.: moltm m.:ul tr.:3tmc:nt d.:,·i.:.:s 

which .:xist as best a\".iilabl.: t.:chnology for Cl US3g.: in molt.:n Al rro.:.:s~mg. 

R.:.:cnt d:d3 :tre ptts.:nt.:d on .:missions. o:fficic:n.:y. and plant economics in tho: 
r.:m.:h d.:m3ggmg proc.:ss. using Cl in th.: g;is inj~-tion pump in s.:.:ood3r). Al 

produ..-tion. Gnphs. ~.: di3!lf .:.ms. I 0 r.:f. (.'\eff .. 0\".; Co.:lnn.. BP.: LIGHT 

~IETALS 1993. DE'.'\\"ER. COLOR..\00. l"S . .\.. 21-25 FEB. 19'>3. Publish.:r 

IBE \lf.'FRALS. :l.IET . .\LS & MA TERl . .\L!; SOCIETY. ~20 Common...-.::alth 

Dr .. Wm.:ndilo:. P.:nn~ylv:mia 15086. t·s . .\.. (1992). (:I.let. A. 9305-T.!-0:?88). 

pp. 1053-106\l [in EnglishJ.) 

0787 REMO\"AL AND REUSE OF ALUMINUM DROSS SOLID 
WASTE. (BIB-199305-51.0747) 
Aluminmn dross wast.:s produc.:d ;is b'·-produ..-ts from th.: d.:commiss1on and 

S31'-aging of dom.:stic and mili~· air.:r.ift wer.: studied. Th<'usmds of tons of 

. .\! dross :iccumul:d.: in the l·s 311nuall' . .\bandon.:d and curmit ;it.:s no"' exist 

in . .\rizona where th.: winds spread light wc:ight Al dross 3'ross th.: Wlds.:;ip.: 

~luch of this dross 113..< b.:c:n classified ;is hu:trdous w3Sle duo: to ns ka.:h:tblo: 

le3d contc:nt. It is a li3bili~· to Al s,...eating operallons. ~.!BX S~'St.:ms w;is th.: 
first to show that Pb cm b.: biol.:ach.:d from dross and othcr ffi3tcrtals using 

fmnmuti'.: h.:t.:rotrophic ~1.:ria. It is thought that th.: Pb is solub1hzed b~ 

mi.Tobia! m.:taboli.: end products produced at p31lid.: surfaces. Preliminaf' 

e:q>.:rirn.:nts ;;ondu..-ted at \!BX on r.:fra.:t1~· or.:s contatr.ing Pb resulted in a 

72° o rem-:>nl of Pb during bioleaching. \IBX :ippli.:d thi.< same b:otechnology 

to Pb r.:mo\"al from Al dross. \letal·solubilizing b;ictmal 1sola1.:s ,...,; • ..s.:d to 

leach Pb from Al dross. rendcri."lg th.: product sui:abl.: for sale to th.: Portland 

C.:m.:nt industry. Kinetic studies. usuig a IO"o pulp dens~. indicated which 
bacteri3 lca :~d m Pb most rapidly. Solubiliz.a11on of Pb :ind othcr metals were 
monit"'cd. ·111.: most cffi.:i.:nt l)actena ,..:re idc:ntified a.< Bacillus sp.:c1es 

~l.:t:.llurgi.:31 mc:thods. such as direct precip1Ulion. to recov.:r Pb from le31.:h:dc 
solutions w.:rc: in\"e51igated. GDphs. Photomicrographs. 10 ref. (Cassells. l\I.. 

Rusll\. PA.: Young. T.I... Grc:.:ne. \l.G .. LIGHT :l.IET.-\1.S 1993. DES\'ER. 

COLOR..\00. t"S . .\.. 21·25 FEB. 1993. Publisher: IBE \lf.'ERALS. \!ET ALS 

& :I.IA TERI.-\LS SOCIEn·. -UO Commonwealth Dr .. Warrendik P.:nnsylva­

nia I 5086. CS . .\.. (1992). (~let .. ..\ .. 9305-72-0288). pp. I075-10lll [m Engli.<hj.) 

0788 RECENT PROGRESS OF STEEL WOU: DRAWING 
TECINIQUES. (BJB..199305-52-0869) 
To meet th.: ui.:reasingly ...:\'er.: wire <trength r.:quirem.:nt wire rod must b.: 
drawn to a high.:r 5train leHI ,...hilc mm1m1zing the loss of du."tihty m the cour.;c 

of dra.,.inr. The tight labor mark~: sttualion of late stroni;I~ dc:mands high 

dfic1·-··~- automation. and labor <avin~ an the ,...are drawing o:icration Env1-

ronm.:ntal control corsidcrat1on• al<o h.ivc kd to an m.:reas: in th.: m.:ch.1111cal 
d•"1'.:aling of rod wd "1r.: The>.: .:1r.:umstanc.:s hav~ .:omhincd to uri::c the 

dch:IOJ!mcnt of 1t:.;hn1quc• to dra" btgh·strcngth and h1gh·pcrfonnan.:c: war.: 
\\Ith high cffic1cnc\ md '"thout .:1s1ronm~ntal pollut1on Summan1.:d 1• th.: 

r.:.:c"fll progr'"'' m the cl<\ dnrmcnt •'f tcdmologi.:' for the draw mg "f" 1rc "1th 
h1~.her strcni:th and du.11ht\. mcchan1.:al dc"ahnr, of ,.,re. and for th.: .:valu· 
.at10" <'f \\Ir( dra"·mg fo.'.onrl1t1nn~ a." on~ .. t.:p f'nr\\.Ud tn the: .i 1r1om,t110n pf\\lr"· 

drawing. .:.:nknng on :\1ppon St.:.:rs r.:s.::IJ'Ch .::ump:~. Hi£: .• .irbon st.:d 

SWRH8:!.-\ is dts.:uss"'1 Photormcrogr;iphs. Gnpits. S~-tn. 17 r.::·. (S2Io. H. . 
Ob ...... T.:>shiro. H.: S~. S.: :-;q,pon Stttl T.:.-tw.:31 R.:port. (.-\pr 199:;. 

(~3). pp. 107-113 fin English! !SS:\ 0300-306.'\) 

0789 REBUILT HAMMER WITH NON-OIL LUBRICA TIO:'i .. 
[BIB-199305-52-6879) 
Th.:n: ,..er: S.:\-O:r.ll problo:ms rebt.:d to a 3 t forging hmun.:rfor forging of st«ls: 

(I\ Stc::un loss ,...JS in..<tt:IS.:d. (2) Control rn.:~h.lllism w:i;, 100 complicat.:d ( 3) 

:l.lonthl~ lubncation oil consumption "'JS 1.2 !ons. ( 4) Pollllllon duo: to th.: oil 
was vcry s<'\':n!. (5) P:ll".s ofth.: hamm.:r n.:~ to b.: rcpb.:.:d fr.:quo:ntly Th.: 
h3mmer ,...~ mooifi.:d i....ic.:. First. th.: .:ontrol m.:.:h3nism w;is sanplifi.!d A 

st.::1111 nh·.: "as rebuilt. The 011 c<:..1Sumption r.u.: w:.s cX..,-.::.s.:d 80" •. S~-ond. 
!h.: piston was n:built . .-\ plasti.: ring ,.. rth gr.iphir.: ~-onrc:nt .,..as 1 ;.i!iz.:.i. and 

lubric:won oil \\35 no long.er~ lb.: r.:p.:tition r:ll.: of th.: hammer is ~oo. 

high.:r th;in ti;.: origin:ill~ designed •-:iluo:. The toul numb.:r of p;ar-.s is approx 

20"oofth.:ort!'L~.:d \-;ilu.:. (Ziwtg. :1.1.D.: Cli.:ng. QF.: ~1.:Wforming ~la.:lun~ 
1Chlll3).; 19911.16. (6). pp. 28-29 [in Chin.:seJ. 1ss:-; 1001-19~ I\ 

0790 WASTE REDUCTION ACTIVITIES AND OPTIONS FOR 
A MANUFACTITRER OF ORTHOPEDIC IMPLANTS.. (BIB-
199305-53-0317) 
Th.: CS En,·ironmc:nw Prokction . .\g.:n..:~· (EP . .\) fund.:d 3 pr:>J.:ct ,...ith the Sew 

J.:rs.:~ [' 'J)31tlll.:nt of Ennronmc:nul Prot.:.:tion 3l1d En.:rgy (.'\JDEPE) to assist 

in c:>nducting ,...ast.: minim123lion ass.:ssm.:nts at 30 small- to m.:d1um-siz.:d 

busin.:ss.:s in Uh: sutc of:\.:,... Jc:rscy. On.: of th.: sit.:s scl~-a.:d was a fa:i!i~· th3t 

11W1Ufactur.:s orthop.:di.: 'mplants for us.: by the h<!:ilth care industry Th.: pans 
ar.: produc.:d m 3 molding opcr,ition usmg suinlcss st.:.:I or C~r :illoy 

Complller-.:ontrollcd cutting is used to produ.-.: inc b.:.vings for th.: 1r:1pl3nts 

according to pn:.:is.: sp.:cifications. (l lbr.:citt.. ..\..: Waas. D.J.: Go\". Rcs .. .1Jt­
nounc. Incl.:x. (1992). PB93-126217 XAB. Pp 6 [in English). !SSS 0097-9007) 

0791 ACID FREE IN-LINE PICKLING. (BIB-199305-57-'l558) 
T nditJ0031 pickle liquvr us.:d for in-Im.: continuous wire cleaning has b.:.:n 
hydrochloric acid 3lthough sulfuric a.:1d 1s sometimes us.:d. Th.: ECS syst.:m 

us.:s an innov:lli\".: el.:ctroni.: control svstan to effec!J\"cly pi.:kl.: wir.: in an 

dectrol~le solllllon of .:on\"o:ntional salts. Tcstmg of the ECS syst.:m on 3 

gal\"anizing !in.: has produced .:!.:an ,...ar.: m an .:l.:.:trol~u so!Ul1on of com·cn­

t1onal salts. T CStillg of the ECS syst.:m on 3 ~:th":mizuig !in.: has produc.:d cl.:an 

wir.: at spttds I Wm min at aru,·cng.: po\\.:r consumption of2 7 kW ,...iro:. Th.: 

b;isic compon.:nts of an ECS syst.:m are three do:;inmg tar.:.:S. a spray rmso: unk. 
de.:trical supply and control system and filtration systcrn 3 r.:f. (\lurr;iy. GA .. 

6 IST . .\..,~T . .\L COS\"E:-;TIOS: 1991 REGIOSAL \IEETI:\G . ..\ 11. . .\..,T-\. 
GEORGIA. CH . .\RLESTO'.I:. sot TH C . ..\ROLP.\ . .\.. t'SA. SO\'. 1991. APR. 

1991. Pubhsh.:r \\'IRE ASSOCIATIOS P.\TER.'l;ATIOSAL 1570 Boston 
Pc.st Rd .. P.O. Box H. Guilford. Conn.:ct1.:ut ~37. l"S . .\. (1991 ). (~l.:t A. 

9305-72-0257). pp. 239-241 [in English!) 

0792 CRITERIA FOR COMPOSITION OF EMISSIONS IN 
PAINTING. (CRITERI PER IL CONTENIMENTO EMISSIONI 
NELLA VERNICIATURA.) (BJB..199305-57-6578) 
A s~nth.:s1s of norms and regulations on polluung emiss1o"ns from \ola1ilo: 

organic compounds and pow<kr!; is covered along ,...ith threshold limits in luly 

anJpanicularlv m Lombar~·- A li51 of the rela1.:d norms is includ.:d. d.:tcrmuiing 

the <nt.:na for c\·alua1ion. Concentration limits ar.: quoted. \fcthods to .:ontrol 

the c:m.111at10ns arc outlined .:o,·ering the use of ,...atcr soluble painl< or palllt.< 

,...ith medium to high sohd content.. th.: use of up-t<>-dal.: technological s~stc:ms 

and installations and. eventually. method< hkc po~t-bummg or catalyllc bumuig 

of organic \"olatalc .:ompounds Automohile paintmg 1s discussed. (Tamm;iro. 

S.: SECOSD ~TERSATIOSAL CO'\FE.RE'\CE O'\ Sl"RfACE FNSH­

l:\G .-\.'l;D A\'TICORROSlfl'\ PROTECTIO'\ rs At:TO\IOBILES. \llLA'\. 

ITALY.OCr 1991. Trarum.:nti & F1mturc. <Jan -Fch. 1992). 32. (I). rP 44. 
46-411 {in ltahanj !SSS 0041· IB3) 

0793 CLEA'.\! OR GREEN? [BIB-199JO!l-!17-0!182J 
The I ?'JO Clean ,.\1r ,\,1 limns the: cm1s<1on of otonc dcpk11ng •hlM<'llu<oroc.i:­

hnns /CFC 1 and ux,-,; them '.\lost of the .:hlonnatcd sol\'cnl< .u.: u~cd an \'apor 

d.:grc»cr< The electronic mduslf' still n.-cd.< d.:i:r.:a.<cr.; to dew :t.«c:moh 

hnJ•d< hc..:au'c the sol,·cnr na.< lo "Cl hct"<•"fl small .lcaran.:c gar< I I·' n11I, 1 
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1 n.: \\"ay to dunin:it.: ("C is t•' go to a no flux sold.:ring. In the m.:ul .;ka:ung 

·ndu~tr:. !h.: CFCs 3!" d1r.11nai.:d "' goill; to hy.!ro.::uoon or "'31.!r b;;sed 
.:k:in=. Thc>c clc:1n.:rs mu.~t .;h.:nu.:~ly re:llLt with lm: "dirt" md not corrc-d.: 
the mdal The w:it..:: based solven: c:in be reci.·d.:d The org311ic soho:nt c:in be 
.:oml--JSkd to ;.:n~r.it.: cncr~. tf.:0<ls.;h. JR.: :\lmuf:i..-turing Engme.:ru.g. 

\Lir. ~9q: 1- IC8. '3 ). pp i5-'8 lin Engiish). !SS~ 0361-0853) 

0798 GUIDA.r\CE ON TIII OPTmfUM USE OF FIL TRA TIO~ 
SYSU:MS FOR FUME EXHAUSTS FROM HOT Dll' GALVA­
NIZING PL \NTS. tBIS-199305-58-06J.IJ 

07Q.a APPLKATIO~ OF l\llCROCOMPllERS ASA TEC.IDH­
CAL RESOURCE FOR IDE~TmCATIO~ OF POl.LUTIOrt 
PREVE."'1TION OPP\lRTt:~IHES IN METAL H~ISH- ! 
ll\lGiHECTkOPI...-\: TJ_'iG OPEkA TION'.i. (818-19931'5-58-
0552) 

In hot dip g:ah=izing. ~I p3r!S ;u-c putre~ i•s a rule by dr:gre:ismg. 
piddmg. -insing. and flu.Wt!') and then immcr;.:d in molten zm.: Dunng t1us 
d:pping pro,;ess. the flux eupor.n.:s under th.: dTect o{ il.:at: in .:onseGu.:nce_ 

lll.:re is emission of :a rdatiwly l;irg.: propcn1on of the ;unmoruum. chlorine. :ind 
Zn .:ompounds .:ontwl.:d in the flu.x. Th.: pres.:rt "ork reports curTenl asp<i.:ts 
of the opoention of collection :and filtr3!Jon systc!ms: it takes :i..:.:ount of condinor .. 
in W.:s< G.:nnan~. Th< \\or\. docs no1 <:x.amm.: all the prmciples of ,;oll~tmg 
svstems and filtra11on plant ( ..,-fl1ch should b.: gen~r:o!l~ known). b1ot .;onL-es 
itself .:ss.:ntt:ally torr.ore recent findings 311d pncti.;:al exp.:n.:nce 6 ref (:\l:ir­
berg. L Do.'TERG . .\L\"A 9i: I6TH l~IEJISA110~AL G..\.L\".-\~IZP.\G 
CO~'FERE:-;CE. BARCELO~.-\. SP . .\r.'\. 2-i 1'-..,;E 1991. rin..:...1cr El"R<>­
PE.-\.'\ GE~ER.-\L G.-\L \' .-\. '\IZERS . .\SSOCI.-\ 110.__ London House. 68 l. :>-­
p<!r Richmond Rd. Putney. London S\\"15 2RP. l'K. (1991). (~let .-\ .. 
9305-72-J:96). pp GD2 I-Gm 13 [in English).) 

[b.: m!cr.:.:omplll.:r .;311 "" 311 ..-:tt!"em.:I' 1·~ful I ol in the ev:ilu:ition of pollt111on 
:>•~'·.:rtron vpporturuu.:s How.:\·<!f_ 1t is impo:unt le> realize that :although th<! 
;r.;,·,o.:om;:iut:r 1s :i ,-3lll.3bk t.:chm.;:al n:soun:e th:tt c.m s1g:nificantly r,,fu.;.: the 
amour! of tun.: required for the e\·3l11:111on of a nut:lb.:r of :ilternaii,.:s. it is still 
only a tool Engin.:enng .1..'ld pro.:.:ss kno\\ kdge ar.: required to d'fo:ti\"dy m:ike 
u:;., oft.':.: ,·omput.:r as a tovl f.or identifying pollut10n p:~,·.:ntion opportunit1.:s 
14 r~r i\\"ilL LF .. C1p:ic.;i,,_ p E . (;1p30:10. RS .. Sl"R F~ ·9:_ \"OL I. 
.-HL-\.Y, .·- GEOi":.GL.\.. l"5 . .\. ::-~5 n. ~F.. 19-J2. Publisher ..\..\!ERICA.'\ 
i:LECTROP: . .AITR.:i -\.'l:D •. :tF..\CE ~!SHERS SOCIETI-_ r.\C. 126-H 
R.:search Parkw:::-. Orl311Jo. norida 32826-3298. l"S . .\.. 11992). !~l.:t .-\. 
?305-.,L-026-+). pp 39~-39!' [in English).) 

0795 WASTE 1\fl:'HMIZ.ATION VIA SOURCE REDUCTION 
FOR ThE PLATER PT!lII). SOURCE REDUCTION INITiA­
Tf\i ES: THE PREREQUISITE TO CLOSED-LOOP. (BIB­
!S~305-511-C553J 
The .·· tuTc- p1ating shc>p own<!r a.'1d or n1:i.nag.:r is as ,;ornrnined to intc!grated 
-.ast.: minimization through syste• iatJc waste mmirniza1ion and t:ca1ment as 
lll<'Y ar.: tc "first time righT _,am ofating. Cor~isUnt plal.lng quality. wisfi.:d 
customc-rs. :md overali comr.:tit1• .m.:ss a~~ :.'te indirect benefits of "ash! redoc­
t10n ·:ffons Th.: 1D1por1Zlt ste_JS for succc:eding 31 w:i.ste minim!Zalion. are 
outlmed wast.: mirumizai1on .udit. and utilizatiort o; lo" technology ;our.:.: 
reduction options Th.:s.: thr ·,; >tep!' are essential to lasting waste r.:du..-i1on 
~!forts and ;v.: pre-requ1iit.: · to d0::ing th.: loop in a cost dfectiw manner. 
<Pip.ani. DP. Sl;R Ff\ ·92_ \"OL I. ..\ TL.\..,1.-\. GEORGIA. l"S.-\. 22-25 
.rt-:-;E 19'1:'.. Publisho:r .-\.\IER;C.-\.'>. F:LECTROPL..\ITRS A.'1:0 ~~-RF..\CE 

F~ISHERS SOCIEiY. r.-;c. 12~ Resear.:11 Parkway. Orlando. Flonda 
3!826-3298. l"S.-\. 11992). (:\let...\. .. 9305-72-0264). pp . .W3 [in English].) 

0796 EVALUATING THE ECONOMICS AND EFFF:Cf!''l:­
NE5;S OF SOURC[ REDUCTION OrTIONS IN 'METAL FIN­
ISHING. (BIB-1993M-58-0554) 
A ~enes of simple: c:..,,eriment.' evalll.3tc:s se\·cral dragout reduction md waler 
consen·at1on techmc;ue ·s dfecti,·en~s; a su:nmary of potential .:ost savings 1s 

also pre~~~cd The results d~monstrate that source reduction and water conser­
,·ati.:.n are readih achi~vable in metal finisliing operations. Dragout reductions 
311J \\"J:cr cons.:rva·•vn of 20 le.~·· are d.:mon<traled 11iomg vanous lcchnique' 
~(c_,1 of these techn1q1.cs 'Ire sin.ply vtd ccorJmicall,- irnplcmmtcd and h:i'e 
broad apphcalion in Jtncr industries Gr .~!t~. 23 ref (\!cCullo•Jgh. ~!. 

Sl Rm ' 'vi... I. ATI..-\.Yf.-\. GEORGI.-\. l"SA. 22-25 .n. 'XE !99Z. 
Publisher -\.\!~RIC.-\._ :LECTROPLATF.RS .-\.'\D Sl:RFACE FNSHERS 
SOCIEn·. r.-:c. 12644 Re:;carch Parkw°'Y· Orlmdo. Florida 32826 3298. 
L'S.-\. (1'192). 1\let . .\. 9305-72 026-1). pp. 45!-466 [m Enghsh).1 

079".7 UTILIZATION OF CYANIDE WASTE WATERS FROM 
COPPER PLATING. (BIB-199305-58-0567) 
f,,. !'rodu..:.:on rf CuC'.\. lrom hqu1d 1usu after .;opp.:r plating in a cyamdc 
hath. ti;,· Cu-salt 1< rcdu·:cd hy 40° o "aHSOJ ·solution Thus, CuC" may be 

0799 ELECTROCHEMICAL PROCESSING FOR THE MThl­
IDZA TION OFWA'iTES IN TIIE ELECTROPLATING Th"DUS­
TRY-A CRITICAL REVIEW. (BIB-199~3-0262) 
Ele•"tro.:hani,;:al ocoo=ss.:s can .::i.sdy b.: integrated into the ekc!Topl:iting pro..:· 
ess and in !he PCB (pnnted circuit bo;u-d) fabri.::it;.:.;; ~~ thal th.: f0fmat1on of 
metal .:ont:i.ining effiu.:nts ,;an be 1void.:d or drasti.::tlly dc~"Te<>ed This is the 
so-called "produ.."1ion integr..t.:d cn'iromnental protcctJon". Copp..-r is dis­
cussed. (:\lo.:bius . .-\ .. Sl'RFr\ "92. \"OL I. .-\TL-\.,IA. GEORGI.\. L"S.-\. 
22-ZS TL ~E 1992. Publt~h.:r: ..\.\!ERICA.'\ ELECTROPL..\ ITRS .-\.-.;D Sl'R­
FACE Fr.-:ISHERS SOC!En". f.'\C.. 12644 Research Parl..-way. Orlando. Flor­
id:i 32826-3298 L'S.-\. (1992). (:\let A .. 9305-72-0264). pp . .i45-+t9 [in 

English)) 

0800 A VISIT TO FlJBA. (VISlTE CHEZ RJBA.) [BIB-199305-
63--0277) 
Fuba.. a m<!rnber of the Hans Kolbe & Co. Group. specializ.:s in print.:d .;i;cuits 
a.1d h~ annual sal.::. of 0:\1760 000 000 and a wvrk force of 4300 The fao.."tory 

at Gittclde H:u-z produces ringlc face. double face with meullized hol.:s. multi­
layer and specialized circuit boards. The facility keeps pace \\"Ith t~chmcal 
de\·elopments. 1s highly automaled a.,d f3\·ors technology tranSfm to emerging 

market areas Special eff~ are mad.: to protect the at\iromnent b~ wal<!r 
treatment and cons:rntion. cl~aning of effiuem gases. and recycling scrap and 
waste marcrials. (G:ilvano-Organo-Traitem.:nts de Surfa.:e. (Apr. 1992). (625). 

(Suppl. Circuits F AB). pp. 27-31 [in Frcn.:h). ISS~ 0302-647il 

0801 METHOD OF MANUFACTURING ZINC-ALKALINE 
BATTERIES. [BIB-199~-03031 

1 
The present mvcntion provides a mcthcd of manufactunng a H~·free zin.:-alb­
line battery gi\"ing no cnvirorunent:al pollution and having an excellent shelf 
stabilll\· which compnses a corTos1on-r .!Sistant Zn :alloy as an anode active 
material. a coi .. pound hning appropnate propcrues . .L~ aqu.:01is alkaline solu­
tion as an clcctrol~1e and optionally a fluonne·contammg surfactant having th.: 
specified chemical structure. The In compound is indium hydroxide or indium 
sulfide prepared by neutralizing an aqueous solution of an In salt Th~ surfactant 

has a hydroplnhc par: of a polyethylene oxide and an olcophilic part of a 
fluoroalkyl group. 1ltc Zn alloy conuins a prop.:r amount of at least one of lllc 
grour of In. Pb. bisml!th. L1. Ca and Al. The indium hydrnxide or indium sulfide 
1s present in an amount of O.OOS-0. 5 .. 1 • o and the surfactant m an amount of 
0 001-0 ; wt 0 o. based on the weight of the Zn allo'. respectively. Furthermore. 
the indium hydroxide and 111dium sulf:de in a powder form cor.tam 60 \.\1. 0 o or 

more of parud.:s having a patt1de s11.:: of O.S-8 µ,m. The mdium hydroxid.: has 
a "'eight loss of 18-30 "'1 ° o when thcrmallv d.:composed at up to 9()() 'C and 

r··cov<red and at the: -'am~ lime the environment \.\1!1 not be poisoned by bean 
metal (Jraph.' iS r~f (}..ubick1. J . Sl•Mk1. r ; \lromltn>ka.. Z . Wed.z1cha.. l . 1 
Waugora .-\ .. Rudy 1 \!.:I.ale "1c1.elaznc. !June 19921. J7. (61. pp 150-151 [m 
f",,Ji<h! JSS" OOJ~-"696) 

"po..,dcry X-ra~ diffraction panem ha\1ng peaks al 4 71 plus minus 0 10 A . 
3.911 plus minw; 0.02 A . 3.S1 plus mi.tu< 0 l'l ..\ and 2 66 plu.< m1nu.< 0.02 A 
IYo,hv.a-.a. H. ~!iura. A. :-;1na.. Y. Sugihara. S .II Dec 19921. [m Enghshl. 
Pa1cn1no 1·s~1i;1101R<l'S.-\)Convent1ondatc 11~la'1991 • 
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P802 HIE USE OF INAA FOR 11IE DETEllUNATION OF 
TRACE ELEMEl'fTS. IN PARTICULAR CADMIUM. IN PLAS­
TICS IN RELATION TO TIIE E1'TORCEMENT OF POLLI.:­
TION STANDARDS. [BIB-199307-23-CM27} 
C\.bny pl3stic produ..1S 113,-.: rd;itivdy sh«t lit",e cyd.:s. l"pon final ~.ru.:t100. 

111(' ;i:ini.:: ;idditt,·.:s us.:d for pigml!l!Utton. :is polymer subihzer or ~ tbm.: 
r.:urding ;ig.:nt ;ire b.:ing r.:k:is.:d to th.: .:n,·irorunc:nt. In a rapidly mcr.:;ismg 
,;iy. gov.:rnml!ll..tl ;iuthonti.:s 3J'.: sdting hmits to lh.: us.: of inorg:uu.:: add1t1ws. 

111 p3J'li,-ul3J'Cd. in pl:istt.::s. 1" . .\..\ has '1llr3.."1.l\·c .:h3ra...""1.:nsti.:s wluch may m:ik.: 

;iuthC'riti.:s do:cid.! to s.:la.""l 1t for lh.: control pro!!f-.ms in «lation to lh.: .:nfor.;.:- ' 

m.:nt of pollutton sund3J'ds .-\n .:nlu'11lon is m;id.: of th.e us.: of I'\ . .\..\ for su..:h 

:1113(~-sis. Analysis protocols. s.:nsiti,·ittl:S. ;ind obs«\·.:d 1.:v.:ls of Olh.:r tr.1.:.: 
dern.:nts r.: b.:mg dis.::us<.:d. 2 r.:f. \Bod.:. P.; ITH f.\TIRS.-\ TIO~ . .\L CO:"'· , 
FERE:'\CE C\.IODER.-.; TRE~DS 1" ..\CTI\".-\ TIO:" . .\.-.;_.\L \"SIS. Ii. \"I· 
E~CI: . .\. ..\l"STRI . .\. 16-::0 SEPT 1991. Journal of R:idioan;il~1ical :ind '.'u.:kar 

Ch.:ntistr:-.. .\rt1d.:s. •_Jm. 1993). 16. (:). pp. 361-36c- [in Englishj. ISS'." 

0!36-'.'73 1 ) 

0803 METALLIC LEAD RECOVERY FROM SCRAP BA TIER- , 
IES: ST A TE-OF-THE-ART OS ALTERNATIVE HYDROMET­
ALLlrRGIC AL PROCESSES. (RECUPERO DI PIOMBO 
METALLICO DA ROTTA.."\11 DI BATTERIA STATO DELLE 
CONOSCENZE SUI PROCESSI AL TERNATIVI DI TIPO 
MISTO (0 COMBINATO) IDROELETTROMETALLUR­
GICO.) (BIB-199307-'2-08-ll) 
T .:chnology curr.:ntl~ us.:d for lead r.:cov~ from s.;rap ban.:n.:s is of th.: 

p~Tomcullurgical typ.:. This melhod h;is m-o lunits· ~g costs and 1!11\1· 

rorvn.mul pollution. Th.: se.:ond linuuuon is .::riti.::al forth.: growmg. puhli.: ;ind 

indu.'1rial 111to=r.:st in d.:;m.:r production instalbtions. n.:"' and futuri: sund.ards 

regarding mv1ronm.:nul probl.:ms. In this fr;im.: Pb produ.:.:rs. in parti.::ular for 
s.:.:ond:uy Pb. organize ;md con.::.:ntrat.: their dforts towMd innov31iv.: alt.:rru­
tt\·c solutions that have minimum or al lea.~ .::ontroll.:d .:.:ological risk ;md M~ , 

.:conornically \Ubl.:. Th.:s.: hn.:s arc of th.: hydrom.:ullurgical type with foul 
Pb r.:.:o'·Cl'.'· lhrough .:1.:ctro...-Ullling in a...'id baths with fluorine compl.:x.:s. Th.: 

prcsmt sut.:-of-lh.:-aru is r.:\1cw.:d. 12 r.:f. (:\1dola. A: . .\IFC\.1 Galvano T .:cm.::a 

c :"'uo\.: Finitur.:. (J;m -F.:b 1993). 3. (!).pp. 3~2 [in Iialim) ISS'.\ 0016-

-i:.io) 

0804 ECOLOGY IN HEAT TREATMENTS AND SURFACE 
TREATMENTS OF METALS: RECOVERY PROCESSES A!'lo'"D 
PURffiCATIO!'li TECHNIQUES. (ECOLOGIA NEI TRAT­
T AMENTI TERMICI E SUPERRCIALI DEi MET ALLI: 
PROCESSI DI RICUPERO E TECNICHE DI DEPLltAZIO!lii'E.) 
[BIB-199307-0-0202) 
With rcstnctions growing on emissions and w:astc produ..--ts from the he31 ;md 

surfa.:.: trcatmmt of metals. the more common ~-pi:s of treatment pl;mts M.: 

cx.lmm.:d. as well as their r.:lati,·e emissions. vanous ~-pi:s of purifi.;at1on 

installatioJL<. and pnnc1pal waste product< These mstalla11ons utilize: chlonn­
;ited solwnt degreasing. which produces onl~ one tox.c "'·ast.: product. a nux~d 

sol\·.:nt oil. and uses modest amountS of sol\'.:nt; alka!m.: degreasing; gaseou.< 

.:as.:-hardcning furnaces and either oil or sah quenching; cyarudmg: n.:uwn 

fumac.:s. lhe most ccologically·fricndly of th.: plants: sandblastmg: copp.:r 

pla1111g. rotational ,·ibrat1on; phosphaling and a dust exhaust with \" cntun 

ncbulizcr E'.\-p.:ncncc suggcsL< that: punlicat1on-1e.:o\'Cf'.'. tcchruqu.:s arc b.:st 

factored mat the design pha.<c of production pl;mts; phvsi.:al punfication-reco\. 

.:r\' prixcss.:s ar~ supmor in that th.:y add no new .:lcmcnt.< to th.: process. but 

thal ch«n1cal·physical p'.lrificat1on prixcsses arc still necessary; ;md that 1om.:­

ex.:h:in2.: r.:sm rc"·clmg systems arc useful only for deaning out the final tra.:c• 

of pollu11on (~•loreni. C. ~l.:tallurg1a ltah;ma. ( . .\pr 19921. R4. (-$).pp 3-$9-352 

[in Italian) ISS~ 0026-0R-i31 

0805 DIOXIN POLLUTION PROBLEM FROM SCRAP PROC­
ESSING. [BfB..199387-'3--02031 
D1ox1n< 1< a p<'pular name nf pol~.:hlonnattd d1benzr.·p-d1oxm> (?CDD) anJ 
poh .:hlnnnat<d d1hc:n1ofurans (PC l)f) Th" cat•. '" of ua.. .:ompoun•t. 
cmc:rg« from <led <crap procossmg und<r «rtain 1<r1p.:ratut< and catal\t1.: 

.:ond1t10ns \Ian' ,.,ar. <tud10' of dew loped .:ountn•' ha\'c ..:onlirmcd that th.: 
d1<'\ 111; ond;mgc:r the he.11th nf mankind and harm the cm ironmc:nt The rc<:.car.:h ' 

J.:\ dnpm<nt of th1' pollut1•>n prohkm " mtr,,duccd anc! the coimtcrm.:a,urc' 

;ig:unst dioxin p<>llut1'"' ;ire put forw:Jni Gnph:.. 6 rd C Hong. X • Y mg. T.J .• 
Iron ;ird Sta:! (Chm;i). (0.:t. 199:1. ~c-. \Iii>. pp 61-64 [m Clun~.:J ISS'.' 

O+i9-7-i~X1 

0806 Gt=:R.\fAN\.,S SECONDARY ALUMThlJM Cli'"DUSTRY 
HAS DESIG!''ED ITS RECYCLING \\1TH TIIE ENVIRON­
MENT IN MIND. (DIE DEUTSCHE ALUMfilllliM-SEKUN­
D AR INDUS TR IE GESTALTET RECYCLISG 
UMWELTVERTRAGLICR) [BIB-199307-U-02061 
The .:conorrucal ct • ..Il.:ng.:s fa._--etf by the German s.:..:o~· aluminum industr! 
due to the inL--rca. cg .:mphasis pla.:ed on m.unuuung ;m .:.:olog1.::;all~ a.::.::.:publ.: 

m:inufa..-runng ~'1·.irorvn.:nt and lb: unf;i,·oc:abl.: .::n:urnsbn.:.:s in the ~ 

. .\I indus~· ;ire~ .scus.•.:d. The pr.:scnt .:ost suu..-rure of the G.:mun s.:co~ 

. .\I mdus~· is ~ 3 'o fix.:d .:osts. 32° o ,-wbl.: .::osts and 1 ~· o .:0\1J'Orvn.:nui custs 

ProdUL--Uon d:JL"\ for prunary :md sc .. -ondar~• . .\I 111 German~ for 1970-199: Mc 

pres.:nt.:d P-:-.mary . .\I produ.:tion in~~ for 1993 is proj.:..:ted to b.: ~50 

000 tons. "hich ts .:xpc.::t.:d to b.: cqual.:d b~ the s.:con<bJ: .-\I mdus~ 

C\.IC3Sur.:s ~mg taken ~ lhe G.:nn;m s.:co~ . .\I indus~ to protc.::t the 
.:n\·ironm'.!":lt. including unpro,·ed pro..""CSsing oi . .\I s.:r.ip. sbg :ind dross han­

dling ;m,' .:itc us.: of r.:g.:n.:ratl\·e burners arc d.:s.:rib.:d. Guphs •. Konz.:lmann. 

G.: . .\li...'11:ruum. (0.:c 199:). 68. ( 1:1. pp. 10~8-1062 (111 Germani !SS:" 
0002-615119) 

0807 tDGH-TEMPERATURE SOLAR THERMOCHil\USTRY: 
PRODUCTION OF IRON A!'lo"'D W1'111ESIS GAS BY FE.;O.: 
-REDUCTION WITH METHA!'fE. tlllB-199307-'>8739) 
Cr.una for s.:la.-ting thermochemical prOC.:SS.:S that USC COO.::Cntr;Ued solar 

ra=.1a:ion as th.: c:nc:rg)o source of higlt-t.:mp.:rarure process hat arc renewed. 

The systmi f(';O• - CH• is th.:rmod\·nanucall~ ex3tll111.:d . ..\t I a.tm ;ind 

t.:mpc:ranires 1300.-. th.: chemical .:quilibnum comoonc:nts .:onsist of m.:talli.: 

re mthe solid phase and a m1'.\1Ur.: of66 7°0 H: and 33.3°0 c2tbon monoxide in 

the gzs.:ous phase. Th.: total en~ required to .:ff~-i this lughly c:ndoth.:nruc 

transformation is approx 1000 kJ mol.: of fl!;(h r.:du.:cd. hploratory .::tp.:ri· 
mental studies w.:r.: conduct.:d in ;i solar furna.:.: using a sol3J' rec.:i,·.:r (with 

int.:rnal infrared mirrors) containing a fluidiz.:d bed r.:;ictor. Dir~-tl~ UTadiat.:d 

iron ox;dc p3J'ticles. fluidized in methane. a.::t.:d simultan.:ousl~ as r:idiant 

absorbers and ch.:nucal r.:actants. wlul~ freshh produ.:.:d F.: p3tlid.:s :i.:t.:d as 

rca..-tion caulysts. Th.: proposed process offers sunultanc:ous produ.:t1on of F.: 

from !IS ores :ind of syng;is from natural gas. without discharging CO: and other 

pollutants to the .:nwonm.:nt. Graphs. Phase diagrams. 12 r.:f. (St.:mMd . ..\.. 

Kuhn.P.:Karru.LEnc:r~.(C\.lar 1993). 18.<31.pp. 239-2.i9[mEnglish). ISS'.\ 

0360-5-i-42) 

0808 ENVIRO!'"MENT/llEALTH A1'"'D SAFETY. [BIB-199307-
51-10101 
Emll'onmmul :ind h.:alth and safety con.::crns of importance to th.: metal casting 

industry arc rc\icwcd These concerns relate to resource conser;·at10JL clean 

w3l.:r. dean a1r. tox1c subswic.:s. storm watc:r. and liquid mat.:nalsstorage. Solid 
wast.: disposal CO!;lS l"S m.:talcast.:rs 5-i5 l million y.:ar. foundry sohd wastes 

arc mainly non-hazardous but some sand. slag. and .:mission dust arc classdicd 

as hazardous. The ,·ol"'11e of solid 1>ast.:S Me being reduced by me;ms of re\15e 

andre~cling. (found!) :..ia.'lagmi.:nt;mdTc,;hnology.(Jan. 1993). 12UI ).pp 

13-16 [111 English). ISS\ 0360-8999) 

0809 EXPERIENCE IN TIIE OPERATION OF A COMBINED 
SYSTEM FOR BURNING OF WASTE GASES AA-0 TIIERMAL 
SAND REGENERA TIO!'<i IN A CUSTOMER ALUML'WM 
FOUNDRY. (BETRIEBSERFAHRUNG MIT EINER KOM­
BINIERTEN ANLAGE ZUR ABGASVERBREN!"-11.!NG AND 
TIIERMl~CHEN SANDREGENERIERUNG IN Ell''ER ALU­
MINIDM-KUNDENGIESSEREI.) [BfB..199307-51-10941 
The C\.!andl &. B.:rgor foundry in Lmz. German\. wa.• challenged to reduco 

.:m1s>1ons of odornus ga.<es. no1s.:. and du.<t due to en.:roa,;hmcnt of res1dent1al 

hu1ldmg' m the area of th.: foundr. 1 :umwl outpu: appro\ 6000 t alummurn 

•astmgs1 .-\ S\Stem to ,;omhm.: "a..r.: ga' m.:mo=rat1on and sand r.:gon.·ntmn 
"3'· cks1!!J!~d and ha.< op.:rated su.:ce5'full~ for l t1m·· Th< <\stem" descnlicd 
tn ~''me detail \" aluc~ of mand.a1cd ma."mum ~m1~.-..1on!i. \·~ ~tu.ti ..-m•~o;.1<tn..-.. 

a..:h1<wd ar< al•o gl\cn for du•t. oq::anK .:arh<m . .:arh<in mor..-.x1dc . .ind'.\(),. 

T"1.1I organ..: ~arhon of 7 mg m; "a.' mca.<urcd . .:hmm.Um\~ an\ odnr ftnm the 
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sysum. Dust .:ont,"llt of~ mgm; ,.;IS ~i.:,-~ "" fabn.: tilt= Roe-.:owr- ,,: 
rc~.:nkd s3lld IS gi\·.en ;is 9l!"a Gnphs. Photom1~TOgr;iplb •Grun.:ss. H 

S.:hrokr.K.:Gi~.(17Aug.199::).79.tl6).pr 6'.'S-68::[mG<rm;mj ISS'\ 

0016-9765) 

0810 TIIE J\"EW EffiCIESCIES OF A.. '\Tl-POLLl 'T A:.'\I Fl."R­
NACES. (BIB-199307-56-106-IJ 
Wdlm;m Funu.:~ 1s :i lc:odmg Eurol"'m fum:h.-.: &.sign .ind mmuf:h.-tunn; 

.:.-mp.111y th3l produ.:<=5 :i full f3tlg" of m..u!lurgi.::il hat tu3lln.:nl funu,.;~, 

low-tanpcnturc owns. lilns. and rollmg mill .:quipm.mt lb.: .:qu1pmau '' 
d.:si~ for rm>.-lmum e~ dli.:1cn.:y. oplunum produ.:t1<'n m.:s. ;md I<"' 

pollubnt .emissions. 'Ilk:: S~:os.: is :an eumpl" of :i suto=--0f-th.,-3J't so=:ikJ 
qum..il fum:h.-.:. It opo=r.1ICS at :an 80°0 thermal dlk:m~:- with a lhrtt·tdJ 
in=~ in tcmpo:ntur.e uniformity. This IS a plus mmus 3 'C ,-an:111on rornpMeJ 

to a plus minus I 0 'C .. -:in;d.ion A dual produ..-i unpro,·.emcnt ;oppro:h.il ha: t...- '~­

zdoP"'Cf thal upgndc:s old fuma.:~ &.signs :and de..-.elopmmt of no:w con.:.:pt> 
t·~ of con,·.e.:t1w ~3{ing is .employed for rapid ho:aling. SUn-up fro!TI a .:0lJ 

sU!" takes 10 min. Sa'\·mgs of 50"o m gas .:onsumpl1'lrl ha\"e b<:.en d.emomtnkJ 
m addition to impro'·"d produ.:t qtulity. produ.."IJ\"tly. md :i .;ku~r pbnr 

.eD\"trolllll(ftl. .-\ p~-fired non-modulatmg re~r:llm: bum.er ~'-dOJl"d I" 
Hotwork [).:,·ctorm.:rn of Dcwsbur~•· ha, . ., shown cn.ergy C05t sa,-mgs of s-: 
000 Y"31 ... -tiich is :i p3yb:ir.:k of I. 7 yc31S. Fmiti.: and m3J't.emiti.: suml.ess stttb 
are arm.ea1"d. (Focd. E.; Eng. Dig. (C;mada). (Feb 1992). 38. (I). pp. 11-1:: (m 

Engltsh)- ISS" 0013-7901) 

0811 WATER BASED PAINTS IN CORROSION PROTECTIVE 
COATINGS. (CICLI DI VlRNICIATURA ALL'ACQUA PER 
ANTICORROSIONE E MANUTENZIONE.) [BIB-199307-57-
0873) 
The n.ew "lndronustcr" syst.:m of waler b3s.ed. lo,.· pcnncability resin paint 
offers an .ecologi.:al solution in corrosion pr.ev.mtion. With a typical coatmg 
thi.;kn.:ss of approx 220-250 µm they arc ~cd by a very low \"Olal!k 

soh·cnt content (2 g I for prunary and mid coat 6lld 64 g 1 foe finish coat1 
Companli,·c dal.1 on "lndromastcr" and a c!;ISsical (inorganic zinc coating 

prim3ty coat and epoxy-\"myl mid and finish coat) arc shown U1 graphic focm. 

emphasizing the :idvamagcs of the ixw system. .-\ ch.:micall~ stable iron 
compound forms on the st.eel surface in col!W:I w·ith prunaf\· .:oat and the ..-cry 
low p:nnini\ity of the coaling to waler \"apours result in an excellent corrosion 

rcs1stanee c\"en ins:ilt-spraytcst. Graphs. (Batuff:lli. L.; Lamicra. r.-;o\". 1991 ). 1 

28.(1).pp. 10.:-107[mltalian!- ISS:-.:o391.s89I) 

0812 PROITTING FROM PRE-FINISHED METALS. (BIB- • 
199307-58--07901 
Increased awarcn1<ss of environmental conccrr1S. along with go..-cmn1cnt-man­

dalcd pollut1on-.:onuol regulll1om. has prompted many metal fo;mers to look 
mocc .:loKI~ at possible changes in their operations. Such cvalWllon has fwkd 

the tr.:nd toward the use of pre-plated and prc·pobshcd metals. i.o= brass-pla1'd 
steels .-\decision to rely on prc·platcd metals offers sc,·cral ad\·antag.=s. whi,;h 
ir.dud.:· tho: mctalfonner need not in\"cst in pollution-.:ontrol equipment: ti= 
and cost sa,·ings b.en.efits: produaion cycle is shortened. aesthetic merit; a ..-amty 
of finishes including rigid1zed fmishcs: and existing tooling. U1 most cases. can 

b.e used on the pre·fmishcd mculs thus making the change without ma;or capll.11 

expenditures (Htoncich. E F: \fetal Forming. (S.ept 1992). 26. (9). pp 62-63 

[in English I ISS:\ 1~967X) 

0813 PREVENTION OF SLUSH A."ID SAVING OF RINSE 
WATER IN ELECTP.OPLA TING BY USE OF ENVIRO-CELL 
ELECTROLYSIS SYSTEM. (V[RMEIDUNG VON SCID..AEM­
MEN l'"ND EINSPARUNG VON SPUELWASSER IN DER GAL­
VAN J K DURCH I JN SATZ VON 
ENVIRO-CELLOELEKTROLYSESYSTEM.) [BIB-199307-58-
08:?2) 
Du< to dc.:rea.•tng suppl~ of raw maierials. the dc<irc for cleaning of metal-.:on· 
tatning wa.<tc waler ..:ombined with recycling of nn.<e waler " mcru.smg Th< 
.:n\"1ro-cell t·mwclttc.:hn1k ha.< been marketing a modular system for ""-''< 
.. alcr scmhhmg •·1a clccttolH1s The system can treat conccntra11oru; of rn g I 
down lo 0 O~ mg I .. \, de .. 1101\te " dragged from the plaun~ hath into nn~-' 
1.1nh on the sulfa..:.: of ,,.ork p1c.:cs. the \·olumc rcduc11on in the hath "'made 

up with nn>< ,.at.er. ""ht.:h L' rcpb.: • ..: m rum ,..,th tr.-;h \\.llc:r (,m.:.enir:W•lftS 

U1 thc l"llt.I<: :ire ttdu.:.ed 'ia ek.."ll•'h St>. v. lud1 ckslr..'' s the .:"1111.k .ind .:3litodl­

.:all'\ ~ the mculs Thrs sa' cs "" '' :irndo:·n:du.:m;; .:hcnu.:a!s md 
muurnu~ s~c formalJon. An "'urnpic of cffiUCtll trcmncnt IS gi'cn ,.hac 
th" .:':imdo: is ,,udllld "'luk tho: .:..-.pr.:r m th.e solu!Joo LS r.:du.:ed to m.eulli..: 
Cu Thrtt e\3mrl..-s of 11'"" diagr;tm> .ire sh<>,...n. ~<>ng ,..llh cumpl.es of .:ost 

"''mP~'""' ~c.:n .;her.11.:~ :i.-.i dc,·troht1.: dllu.:nt 11"3tm"nt 1 Lutgd-,,ld. 

E. Gah:irto.'lniuul.. '""' 1991 •. s:., i I 1. pp 39~~9.:1 [in G.ermanj !SS'\; 

001::--.::..':· 

081.& D."TRACTIOS OF SICKEL IONS FRO~I ELECTRO­
PLATJ:\G EFFLL"E!\TS BY MEMBRA.'\""E ELECTROLYSIS. 
c?'H-ABREICHERl~G Al'S GAU'A..''•ISCHEN ABW~ER"li 
MITTELS MEMBRA.. '"ELEKTROLYSE. I (BIB-199117-58-G8231 
To no1d the anod1..: C\·olution of .:hfor.ne dunn g "k .. ·troh sis of dalllk solutJons. 

mod.: 3tld .:'llhod.:: U1 tho= .elc.:trol\ 11.: ro=.:o\ o<-1'\ .:di Jrre dl\!d.:d b~ a cation 

~k~"ll\" mcmbl3flc: Bc.::iu:sc :i .:hlon&·freo= :mlo\1" is uscd. no t:a.'"•'US Cl !S 

.,,-olwd Gnphs • \l:iyer. \I . Blan. \\" . Heinl,..,_ Ii . GaJ,·anote.:hmk.. '""' 
1991 t. S::.' 111. pp 39.::.39.n (m Gcrm:irtl !SS'\: •lVlt>-.::3:1 

0815 COMPLEXING AGEST FOR DISPLACHU:ST TV> 
PLATL"liC. (BIB-199307-SM868) 
An .ennronmcntally mno..-uous dfc.:tl\·e rcpb.:.ern1<nt for th1ourca 1s dis.:lo~d 

tor ~ as .i .;ompl.exmg ag.:nt m displ~.emcnt pl.ilmg ~-.:ss.es m .. tu.:h the 
pl3lmg solutJon is 3JlPIKd to th" substnt" swfa.:c w b.: pl:it"d b' unmcrs1on or 

by spray mg. .:as.:3dmg. pourmg md the hke Thc repla.:emcnt .:<'lnpicxmg 3£.:tlt 
rs ;m imrdazok-2-lhioci.: .:ompound hn111g a P' en formula "hcran \ md B 
arc the same or different --R--Y groups. wb.ereut !l. IS lmcar. bran.-h.ed oc 

.:ycli.: alkcnyl group conuuung !-12 .:.irbon atom> :and Y IS a h'drogcn. halogen. 

.:yario . ..-myl phenyl. or ctbcr moKty. Of this .:I.ass oi .:ompoonds. l ·mcthy I· 3-
propyl-imidazolc-2-tJuon.: is preferred for umn.ers1011 tui pbling 11us c!;ISs of 

.:ompl.exing agents is parucuLarl~- usdul in siny displa.:cnlClll Sn pbtmg for the 
manufa.."tUro= of pnnkd cuc111t boards v.hcttm free Sn mcul is add.:d to the 
pbamgsolut1on. IDodd. lR. .. .\tduc:ngo. A.L J..:mg. R..O. \'iulc. AC .1::3 '.I.far 
1993). [m EnglishJ.. Patent no· l'S51960~3 (l"SAI Con\"cnt1on date.::.., '.'o' 

1991) 

0816 SURF ACE EFFECTS OF ORGANIC ADDITIVES OS TIIE 
ELECTRODEPOSmON OF ZINC ON MILD STEEL IN ACID­
CHLORIDE SOLUTION. (BIB-199307-58-0875) 
An in\"~1gation has b<:cn made using scanrung-ckctron m1cro5cop~ mto tbc 
dfo.:ts on tho! surf;ic., effect of somc organic addrt1\"~ dunng the ck.:trod.:pos1-
tion of zinc on low carbon steel m acid-.:hlondc sohruon. ik organic addru,·cs 

thiourca. dcxtnn. and gly.:m "ere used tn diffaent ,;ombinat1ons thc acid-.:hl<>­

rid<: solution. Thoe ultrasorucally-clcaned steel surface ••as analyKd by ESCA 
instrum.:nut1on before: the elc.;trodeposrt1on process. "hi.:h was camcd 0111 

using a de suppl~ within defined opcr:ning panrncto=rs Thc results obtained 
indicated a good clc.;trod.epo!lit1on of Zn on mild steel Pho1omicrographs. 
Spectra. 14 ref (L.:no. C.A.; Olcfjord. I .. '.1.fartsson. H .. Corr051on PrC\·rntion 

and Control. (Aug. l'J92). 39. (4). pp. 82-1!8 (in English). !SS'.' 0010-9371 i 

0817 A DIRECT METALLISING PROCESS SUBTRAGANTH 
COMPACT CP. (DIREKTGALVANISIIRL'NGSVERFAHREN 
SUBTRAGANTH COMPACT CP.) (B~l99307-6J..4M81) 
A new direct mculhsing system for prmkd circuit boards is descnbcd. ,.hich 

uses an clc~1ncally conducti\e organ1.: layer t.'1 place of the electrolcss copl"'r 
system normal!\" employed. The process uses no hca•·y mews. organic sol\"cnts. 

or complexants The conductiH layer 1s formed U1 a single: step so that only a 
vci; bncf elcc1rodeposi11on is then required l" smg an a!Uhne a.:t1utmg solu­

tion. a mangancs.e d1oxuk layer 1~ f->rmcd on the n~n-'°nductmg areas of th~ 
hole: wall and the condue'iing film 1s formed on(\ on the resin 3tld glass fihr.: 

surfaces within the hole "'hilc: not depositing on Cu surfa.:.:s This re<ults m a 
minimum of def.:c~ m the through-hnlc contaa1rig pro.:css Th.: prcx:.:ss is 

en\"iror.mmtally fno=ndlv. ~a.•y 1c . ..:on1rol and ha.~ low op.:ralmg and effiu~nt 
disposal "''s"' Pho1om1crograph•. Graphs (Rr.:s"I. B .. S11mma1. i.; . Gal· 
,·anotc..:hmk. 1'\;ov 1991 I. 112. 1111. pp 4003·-l011'1 [m Gcrm.1n[ ISS'I; 0016-
.:7.321 
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0818 ELECTROCOAGL"LATIO:'i. (BIB-199308-3+0995J 0822l\llNERAIS11'1>tJSTR\" FLOWSHEET DE\"ELOPMI!lil 
Et.:.:troi:~n is d.:fm.:d Th.: df.:..-i is pro,·.:n to ti.: d~ 10th.: dissoho:J FOR nn: 1'-V."ETIES: A GREEN PERSPECTIVE. (BIB-199308-
ions from th.: slur,linum ~-rifo:-isl d.:..-lrod.:s "'hich th.:n un&rgo hydrol~-sis. -'2--0873) 
Opcr:abOn is found lo b.: influ.:n.:-.:d by \l;:lkf chrntistry ;md thus su.::h '-arW>l.:s lnett:ising .:on.~ o\·er th.: .:n\ironrn.:nt U1 "lu.:h "'.:II\-.=. th.: air qu3.hty. w3kr 

3.S pH . .:oodu..-ti,·1~. dissoh·.:d ion< 3.nd s.:ilubk orgmt•"S ~ imp.lrunt Th.: qll3.bty. dump sit.es. zd .:\·.en di.: a.!Sth.:ti.: ~.:of mdustru! ~ing 
d~mi.::31 b.:isis for 3PJ"li.:3lion of sunil.- t.:..illlologies to s.:,·.:nl diff.:rcnt ~""' pl31l!s. IS M\lllg ;i signifi.::3.Dt eff.:.."t upon the "3.:0-- in "'hi.:h fl,1 .... -shttts ~now 
of dissol\"~'d .::hcmi.:3.ls is dis.:usscd. Thcs.: .::onstd.:ntions were th.:n used 3.S ' dcs1gn.:d Th.: m.:lhod of dispos3.l of unw:mtcd irnpunti.:s IS impol'UIJ[. md in 

guides to thc design of ;i ::-515 I min pilol pbnt. T.:sts of tlus pilot pl:tnt md i so= .:35.:s is thc most signil~cmt fa,"t.x m di.: ck\"dopm.:nl of n.:"' pro.=s.:s . 
.vising issues . .:SP"ci3.lly 3bout bcndki3.l rok of turbul.:nl flow. ~ prcscnt.:d. or the rch:tbibulion of olckr ones The rc.-.:nr fonn.111on of the lntmulional 
Th.: design of 3. n.:"' .:.ell m.:orponting the .:spm.:n.;:cs from th.: first .::ell is C<.>1111.:il for \Id.tis :md the En\ironm.:nt ( IC\lEhnd the numbtt of .:onf.:r.:nccs 
dis..~ Graphs. Sp.:.:tr:L t: ref (Donini. JC.: Ang!.:. C \\".: H~ T.A.: md ,..orlcshops d.:'"Okd to .:t1\Vonm"'2L>l ISSU.:S point to tlus in..T.:3.Scd 3.Wak· 
K3.Sp.:nki.. KL: Km. J: Ku. KL Thind. S.S.: E\lERGr.-:G SEPARATIO'.' n.:ss in the min.:r3.ls ~- This p~ oot.:s somt of the mor.: ~'tilt ;and 
TECH'."OLOGIES FOR \IET.\LS . .\.'1;0 Fl"ELS. P3.lm Coast. Florub. l"SA. propos.:d .:n•ironmcntal-b.utd l~pstllton. mdcortstckrs the .:ons.:qucnc.:s th3l 
13-1& \l;u- 1993. Publish.er: THE \l['.1.."f.RALS_ \IETALS &. \f..UERJ..\LS 113.,.e to be ul..:n into :ac.:ount wh.:n dos1grung mod.mt flo.cshc.:ts. As m 
SOC!ETI". -1:?0 Commonu;e3lth Dr .. W:ncnd3.k P.:nnsvh-:mi;i 15086. l"S . .\. illustr.ll1on. th.: pn:s.:n.;.: of =.:ni..: in a rc~"t~ gold ore IS .::ortsidc:t"cd. ;ind 

(1993\. (\fct. . .\.. 9308-'iZ.().415). pp. "'°9-'2-I (m f.nglishJ.j the implic31Wns Its pr.:s.:n.:ch3s U\ dclcrmintng3.rl.:CODOl'Oh0. kchru.:3.11~ \Uble. 

0819 CORROSIOIS ll''lfIBITION IN A COOLING-WATER 
SYSTEM. (BlB-199308-35-lJ.UJ 
Th.:re IS :1 ~ ;u-nounl of inhibitors us.:d in pcuo.:h.:nlical cooling-w:il.:r 
syst.:rns of Gulf Coop.:ntion Council countrics Th.: inhibitors hn.: ;i po1cnti3.l 
113.Z:udous .effect on th.: .:n•·ironm.:nt u;fl.:n discbD]:cd ,..ith dilu.:nts. Con•·.:n­
tioml inhibttors md thcir ,-ombU13.tion.• h3.\·e 3.lso b.:m used in f.:rtiliz.:r units in , 
Kuwait C o~ion r.at.:s and pollution le,·.:ts in the dischugcd .:ffiu.:nt indicmd 
th31 ,-~- link or no :unount of inhibitor is required by using the inhibiting 
propcrti.:s of ammoni3 whi.:h is produ.::.:d b:-; th.:s.: plants .. .\mmonia in the rmgc 
of 600 ppm in the abs.:n.:e of s.::al.:-fonnmg s3hs "'ork.:d as a p.:ri~ct .::orrosi.>n 
inhibitor. 1h: dis~l .:ffiu.:nts "'"'"'" more easily r.:mo\"cd from th.: '.'H; thm 
from oth.:r inhibitors. This rcsulkd in lo,..er d'flu.:nl trC3.llllenl .:osts. Based on 
th.es.: results. it was r.:.::ommcnd.:d th3l th.: us.: of inhibitors b.: terminated or 
reduced Graphs . .i ref. (Shaban. H.l.: Corrosion Pm.enlion and Control. (f.:b 
1992). 39.(1 ). pp 9- 12 [in English). !SS'.' 0010.9371) 

0820 TIIE ROLE OF EMERGING TECHNOLOGIES IN FLOW­
SHEET DEVELOPMENT. (BIB-199~!-G2S..} 

md y.:t .:n•-u-onmcntllly :ac.:.:pubt.: ~ for . .\u rcco,·cry 3.i ref \H31nS. 
GB: E\IERGD.G SEPARATIO'.' TECH'."OLOGIES FOR \IETALS . .\.'1;0 
FCELS. P3.lm Co3.St. Florub.. l"S . .\. 13-18\l:ir. 1993. Publis~. TI!E \II~Ek­
ALS. \lET . .\LS &. \IA TERl . .\LS SOCIETI". -'~ Commonw.:3lth Dr. W:om:n­

d.ile_ P.:nnsyln1113 15086. l-SA. i!9931. (\Id. .-\ .. 9308-i2.o-.i !5 ). pp. :!37-2-ll 
! in English I l 

0823 APPLICATIONS OF MOLTEN SALTS IN REACTIVE 
MET AlS PROCESSING. (BIB-199308-&2-0876) 
Pyro.'il.:mi.::31 pro.:.:sscs using molt.:n salt.< provid.: a uniqu.: o~· for th.: 
.:Xlnction :md refining of m.ut~· rcactl\·c: md \"alU3.bk mc:rals either dir.:ctly from 
the b.:nefici3lcd ore or from other process dllUC11lS th3l conuin rc:a...-ti\"oe m.:tal 
compounds. This rcsc:arch pro~ m•·cstig.ztcs th.: dc,·.:loprnc:nt of 3. pro..:.:ss 
for th.: proctu.."tion md rc.:overy of rea..-tive md \".ilu.illl.: ~~- su..:h as zinc. 
tin. k3.d. bismuth and sil•·er_ in a hybrid ra.."tor combining .:l.:ctrolyti.:: produc· 
tion of the Ca r.:du..-unt :md ID situ utiliz3.tion of this rcductmt for pyrochcmic:ll 
rch-tion of the meuJ .::ompowxls. su..:h ;;.s h3lid.: or oxides. The process is 
c:qu.illy suiublc for produ.:ing odl.:r low melting m.:uls. such as cadmium :and 
:antimony The eel! is typi.:311~· opcr;itcd 1000 'C t::mp.:nture . .-\ttmtpts M'ie 
bttn m.idc to produce Ag. Pb. Bi. Sn and cerium by .:3.kioth.:nnic r.:h"tion sn 
;i molten salt ~d:~ In a scpJnt.: effort. Ca has b.:cn produ..:ed by an dcctroly11.: 
disso.:iation of lime in a c.il.::ium .:hlorid.: medium. The most important chara.:· 

tmstic of th.: hybrid kchnolo~ is its 3.bihty to produc.: metals under "zcro­
\\ast.:- conditions. Gr.iphs. 8 ref. (\hshn. B.: Olso!L D.L: Anrill WA.: 
E\IERGr.-:G SEPARATIOX rrcro;OLOGIES FOR \IET . .\LS _.\.'1;0 Fl"· 
ELS. Palm Coa.<t. Florid.t. L"S . .\. 13-18 \lu. 1993. Publisher: TIIE \lr.-:ER..\LS. 
\IET . .\LS &: \IA TERlAl.S SOCIEn·. -120 Conunon..,.c3.lth Dr. W;u-rmdalc. 

The n.:cd for mining md mdallurgic.il industncs to b.: susuin3.bk requires th.em 
to b.: inno\"ltl\·.: in thetr :opplicatioris of exlSting t.:.::hnologics within th.: mining 
tndus~. and 3.V:til th.:ms.:lvcs of opportuniti.:s to apply pro\"cn appli•:tbk 
to:chnolopcs from odler industn.:s or cvalU31c th.: role of emerging tc.::hnologics 
10 thCU' proc.:ss ;ipplic;it1cn ln.::rcasing comp.:tition and ,:n\"irortm.:ntal rcstnc· 
tions dcmmd th.: pro.,.:ss flo,.·sh.:cts to have cffo:1cn1 separation processes to 
obuUI mnct ad,·an1.1gc :111d be 3. good corpor:lle citizen. The papa .:v:ilU31.:s 
the nc.:d and opporrunit1.:5 of .:merging technologies for mining and mctallurgi­
c:il industnes Opportuntt1.:s for proven mctallurgic:U separation proc~s.:s in 
Mc» outside thc m~lurg1.:al industn~ ;u-.: id.:ntifi.:d. 11 ref. (Lakshmanm. 
\. L E\IERGI:-.:G SEPARATIO'.' TECH:-.:OLOGIES FOR \IET . .\LS . .\.'1;0 
iTELS. Pzlm Coast. Flond.t. CS . .\. 13-18 \l;u- 1993. Pubhshcr: TiiE ~11:-.:ER· 

. .\LS. :\IET . .\LS &. :\tA TERlALS SOCIEn·. -120 Common,.c:.ilth Dr .. W:irr.:n· 
d.ile. P.:nnsyl,..;u11a 1 ~01<6. l"S . .\. (1993). 1\1.:t. A. 9308-72-0-l!S ). pp. 2-19·25-l 
[in En~1Sh) ) 

I' !'crmsylvm1.t 15086. CSA. (1993). (\let. A. 9308-n-041~). pp 317-328 {tn 
English]) 

i 082.i ECONOMIC ANALYSIS OF PRETREATMENT ST.AND­
I ARDS: 11IE SECONDARY COPPER AND ALUMINUM S~ 
1 CATEGORIES OF THE NONFERROUS METALS 

os·.1 POTENTIOMETRIC STRIPPING ANALYSIS A..W 11IE 
SJECIATION OF HEAVY METALS IN ENVIRONMENTAL i 
STUDIES. (BIB-19930842-0865) 'I 
Potcnl1omctnc stnppmg anal~ sts (~A) is applied to a wide •·aricty of acidic 
d1ssolut1on reagent< to m•cst1gatt th.: mh.:rent poss1bilit1es of tlus method in 
h.:a'~ rn.:ul sp.:c1at1on studies us111g •·anous sp.:..:1fi.: c~11'a..:t1on media. Th.: 
narurc: and W con.:entra11on of the a"d.'· pH and ioruc str.:ngth dfc•ts arc 
studied m th.: pH range: f>-6 S md "'•th 1on1c strengths ranging fr .Jm 10-' to S\I 

PSA .-.ff= scnous. ad•;un.igc:s owr other ele.:tro..:hcm1cal method< based on 
.:urrcm measurement.< t..,, mo:th.-.d gives .;orTcct anal\t1':il signals ma \\Ide pt{ 
range: lf1-6 ~ • for all tvpc' of a.:1d1.: reagents and m th.: "nolc: ringc of 1om..: 
strength.< The s11id~ " .:ondu.:t.:d 1n the: goal ol permit rout1n.: m.:asurcmc:nt< of 
h.:an m..:ul d..:1.:rmm~1on.' m spc..:1at1on stud1c' of en\"1r<'nrncn1 .. 1 >ample< 
.:adm1um. lead. md '''PP<T 1Mt• haH hc:.-n ch0<c:n ;i.; hca'' mc1 .. 1 ions ;ind 
m"r.:ur. 11! • 1 '' the ..:h.-m1.:al nxidt71ng agent and the: prc:..:ur.or m Ilg film ' 
lom,aunn onto th.: gl;1.i;" .:arhon "'>rl"ng .:l.:.irod.: Ciuph• I? rd r l..ti"1r. Ch . 
E!..:tr·-:h1m1.:.1 .\.-ta. I \rr l?'JJ 1. '~- l<I). pp !!ll~-~ll ''" r.ni:hsh) ISS:-> 
on I 1 . .u.~1,, 

MA.IWFACTiraL"'iG POINT SOURCE CATEGORY. (BIB-
199308-43-0253) 
The purpose ts to analyze the cconorru.:: unpa.."1 which could result from the 
appbcalion of .. 1t.:mal1\"C Prctreaun.:nt Standuds to bc c•t.tblish.:d under Section 
307(b) of the Fcdcnl Water Pollution Control A.:t. 3.S ;u-nmd.:d. (GO\·. Res 
Announc !JMUx. (1976). PB93-1677S7XAB. Pp ISO (m English). ISS'." 0097· 
900i) 

0825 COKE CONCERNS FUEL L"\TEREST IN PCI. (BIB-
199308-&5-G797J 
Env1ronm.:nul rcgulati<'l1' on coio;c production tcclv· 1quc• b.:lvc prompted man~ 
steel compam" lo adopt puh·.:nud ..:oal inJcc11on a.<" supp!cm.:nt for coke firmg 
of blast furnaces Coal 1DJcct1on planL• no" .:.o'I ~If of an cn\"1Tonmmt.ill\ 
a.:.:.:puhlc: coke pl;int. Ac..:ount.• of c\pcnen.:c "'th PCI at Arm..:o. l. S Steers 
Gary Won-'. Inland Steers Indiana Harli.'r Worb :If.: d.:s..:nb.ed l 'SS i.-,1h.: 
Sted 1s .. 1,0 c:mharkmi; on a pulvc:nzcd coal mJc~ll<'n sy•tcm add111on and 
lkthlchcm Stccl will use granulaic:d "''.ti m<tcad of puhcriTCd co;il S<>11r1:cs of 
PCI cqmpmc:nt ind S\Stcms :arc als•• di<..:<Mcd 11'u.:hl.:r. (i (i. Thirl\-Thrcc 
r.'31 '.\ltL1I Prodi;.:mg.1.-\pr l'J?.11. \I. f-11. rr lf.-IK ~O fin r.ngh•hl lSS:-> 
Ol-l'J·lZI01 

"' 



WASTE Ml NI Ml ZA TION IN INDL'STR Y - MET A"""L-'S'----------

0826 TOWARDS A CARBON-AU:E STEEL PRODUCTIO!'\ 
ROl'TE? (VERS tNI SIDERURGIE SANS CARB01'-i'.?) [B~ 
199~~1 
Th.e mlhr~ic grttnhoos.: dfo.-i ~ th.e possibihty of I~ .:lim3r" 
modif..:;ibons. Th.: st«I 111dustry. "Inch in Fr.m.:.: emirs ~6 ~It or CO:. his 
s.e•-.en.I counl.:nn.e;zsu= 31 ttsdispoS31: en~ s.-a\1ngs. "'hi~-h h:lw altt:ad~ b.:.:n 

pui: into apphc:llion to :a ~ .:'1.1:.:nt: ~yding of st.eel i . .e s..np melting: us.: 

of d.:..-u-i.::al ~-which m Fnn..-.: h:ipp.:ns to b.e ~Uy C-frtt: :and. 

possibl~ in th.: long t=n.. us.e of hy~ 3S :a ~..:mg :ag.ent. in th.: form of 

n:llUnl has for .ex:1mpl.:. Th.: stirring ofl · sinor ~cilor produ.."!Wa rolll.:s to....-ards 

.:l.ectri.:: :1r1: st.:.:lm3king constitules :an :tdo:qu:ak :ans.....-er to th.: quoestion of 

reducing CO: anrss1orr;. Gnphs. 20 ref (Bau JP ... .\nloilk:. ~l.: Dubs. A. 
G:ay.:. H.: L:tssa. Y: '.\1coll.:. R .. Roth.J.L R.ev. ~t.eull .. Cah. Inf. T.:.::h.(~l:ar 
1993). 90. (3). pp. ·U t-'21 (on Fr.:n.:hJ. !SS'.\ OOJ5-1~31 

0827 NEW BINDER SYSTEM BEFRIENDS ENVIRONMEl'fT. 
(8~199308-51-1165) 

A n.:v. inorg:tnic foundry bmder syst.em h:ts been d.:.-dop.!d. ThlS non-silic31.: 

syst.:m ts .:om~d oft....-v p:irts. :a liquid .:ompon.:nl :md :a h:ardcn.:r in po"ckr.:d 

form. T1us syst.:m h:ts th.: :tdnnug.: of h:t.-ing a voblil.: org:tni.: .emissions 

during c:isting. lov. odor durUlg mixing. :and high flow;abil~. Str.:ngih &•dop­

m.:nt is good. :and high qu:ihty c:isttngs h;a.-.: b.e.:n mad.: with no ,·.eimng ;and 

little pm.:lnllon. Surfac" finish is good :and no lustrous .::irbon <kt-.:Crs arc 

form.:d. Shakeout IS signifi.:antlv ~tier than sodium sili.::31.e no-bake syst.:rn> 

Th.e binder s~-st.:rn also p;ass.:s both th.: wblil.: :and s.emivolatil.: TCLP tesrs :and 

:ilio th.: TCLP t.esl for toxic m.:t:ils. ~kch:anically r.e :l:iim.ed s:and .e'lhib1t"d o;ood 
results in r.:bonding t.:sts. Initial field trials ...-er.: successful. producing 5"\"c:ral 

brgt: gray iron c:istings. Graphs. (Barnbau.:r. R.A.: Langer. H.J.: Yunonch. 

Y.~I.: Foun~· ~lamg.:m.:nt :and T.echnolo~. (f.eb. 1993). 121. (2). pp. 20-24 

[in English) ISS'.\ 0360-8999) 

0828 COST EFFECTIVENESS ANALYSIS OF EFFLUENT 
ST ANDARDSAND LIMIT A TIONSFOR THE COPPER FORM­
ING INDUSTRY. (8~199308-52-1361) 
Th.e p~ reports the results of a cost-.:ff.ectivcncss (CE) mal~-sis or altematiw 

w31.:r pollution control r-=gulations on th" copp.:r forrnin~ industry. The: p.imarv 

cost interest is toUI annualiz"d dir.ect cost incurr"d by industry in comp!~ mg 

with the regulations. (Go.-. Res .. -\nnounc. Index. (1983). PB93-156719"XAl:!. 

Pp 22 (in English). !SS'.' 0097-9007) 

0829 ARC GAP CONTROL IN CA \'TIY-TI"PE ELECTRIC DIS­
CHARGE MACHINING. PROCESS CONTROL UNDl:R 
WATER. (SPALTWEITENREGELUNG BEIM SENK­
ERODIEREN PROZESSREGELUNG UNTIR WASSER) (Blll-
199308-5~53) 
The RWTII laboralOl')o of machine tools has studied the .:!feet of the wat«-sol· 

uble dielectric fluid on lh" proce~:; of electrical discharge ma.:hining. II wa.s 

found that the metal remova1 rat.e in this process "as h.?ttcr than m the case of 
us.e of the hydroc"1bon di.,1"ctrics. Howewr. the process wil.h w:ater-solublc 

mcdia is ve~ s.:nsitiv.e :and requires a »er: good arc gap ;ontrol and a d~nam11:. 
quickly reacting feed unit. The r.:sults also indicate that a stable pro.:css of .-el" 

fine machining is possible m the casc of waler-soluble dielcctrics. if appropnate 

hardwarc and software ar" .emploved. The: fact that the wat.:r-soluble diel.:ctncs 

are. in contras! 10 the hydr<X:arbon dideetncs. cn.-1ronme11t.11ly friend(\· 1s 

emphasized. 56Cr7\i~ln\"7 is the workpiece. Gr:aphs. Sp.ectra. 2 rcf. (Weck. M . 
Dehmer. J \I.: Technisch.: Rundschau. (I ~!av 19921. 84. (18). pp. 54-5!1 [m 

Gerrnan). ISS~ 0040-l48X) 

0830 NO-RINSE FRI-TREATMENTS: THE 'GREEN' SOLt.:­
llON. (BIB-1993flll-57-1005) 
'.'rrrins.e prctreatmc:r.: "<I.ems au of pnm:ary importance "'hen ~·ing lo mc<I 
today·s mdu.o;trial need< and also those of tomorro"' . .-\ numhcr of ch<mkal 

prc·trntmc:nl< arc a»a1lahl< which in,lud.: .:hromatcs. chromate pho,phatc,. 

iron phospha1~"'- an<l 11n.: pho,pt.al<' ..\II haH the same ohject1vc .:on,<rtmi: 

mclal surfa.:cs mh> an adh<r<nt mcrt .:hcmical .:omplcx ,,.h1ch 1mpro\c' ••>rro­
"on rci;os:.1n.:.: and ""fa.:c·adhc<ion .:hara.:tcnsllc' Th< i:rcat ad,·an1.1r,c of 

n1').nn,.c: ,.v~h:m.lfo •~ that tht:\ ..:an .:a.~tl~ h"° in':orporah:d mto c.Xl!\lln£ prn..:..:'. 

plant "''th hnk or no s~-skm modt1i.:3llon "'hik subsunt1all~ r.:dl..:mg .:c st:. 
F oU,1....-mg :ipph.::.11ion of .::hcmt<:al so[Ull,,n by unm.<rston or spn~. ex~-..~s 

sJ!Ul"'n is r.:m,w.:d from tho! compon.:nl by natunl dninag.;. squ.e.:g.e.: roll. or 

air i.:n1.-es Th.: 115" of ll<H1rlSC ~nrs :arc b.ettcr swl.:d t..' mttt th.: 
.:n,·1ronmmtal dan:inds .11 IO"'er costs (~larsh. C.. Corrosion Prl!\cntion :tnd 

Contn>l.(Feb 199:).39.{l).pp. ~-8[inEnghshJ ISS'.\OOI0-9rl) 

0831 ECONOMIC ENMilEl.NG tr:\l>ER ECOLOGIC AL C~­
SIDERA TIONS AVOIDS SCRAP. <ABFALL !liERMEIDEN 
STATT ENTSORGEN-WIRTSCHAFTLICHES EMAIL­
LIEREN UNTER OKOLOGISCHEN GESICHTSPl~XTE!I'.) 
(BIS-199308-57-1048j 
'.\.:"' &.-.:lopm.:nts :au dcs..--ri~d in th.: .:nmidmg mdustr~: that .:on.:cm U1Stal­

lat1ons :is ""II as pro.:.:ss.:s ;and in.-ot.·c 1!.::olc.gi.:.il cons1der:mons. E.:onom1.::il 
adv:uit:ig.:s :u.e d.:ri.-ed by a more dli~-..,nt U11hzauon of ra""· m.:tcnab. prcf«· 

ably approaching I OO"e. Furth.:nnor.:. mod"m •<:1amdmg planrs .::an~ con.::.:p­

tualiz"d :and .:ol'lStructd with ;a strong h1J..< I<>" :ard .en.:~ s.-avmgs Th.: 
dli.:i.:ncy of \-:uious .:n;mi.:ling pro.:.:ss.:s lS gr:iplu.:all~ .:ompan:d .-\thorough 

;anahsosofth.: frits is indispensable. :and th.: trc:nd IS to"'ard fnrs withottl fluonn.:. 

Other .:.:ologi.::illy b.:ndicial innout1orts :tr< .l r"du..-tion of the amount <.>f 

drainag" \\:lkr w1thout putr.e:ibnc:nt md th.: d"'11nunt role of d.:gre;zsmg for 

such tr<3llnall .-\nodt.:r.:cological boost hes m th.: msull.11ion of .:loseJ systems 

I til31 pr.,.-mt contaminakd exhaust 3ir <scaptng. The r.:sp.:~"1•»" w:ll<r .:onsump­
tion :and wasu a.::cumulation dunng pr.etr.e31m.:nt :ar" gnphi.:ally pres.:nt.<d for 

a numM of modc:m .:113111.:ling systems. Gr.iphs. 11!.:r \"li"t. W.E.. ~lasdun.en­
m:irl.1. (8 J;an 1991 ). 97. (I 2'. pp. 39-J!. 34 Jin G.=tanJ !SS'.\ 03-U-57i~\ 

0832 RHODIUM ALTER."iATIVES li'>t EMISSION CATA­
LYSTS. (B~I99308-71-0255) 
Rhodium IS us.:d in .:onjunction with pl.11inum t<.> r.:mo,·.: th.: HC • .:arbon 

mono'l.idc and ~Ox from mginl! .exhaust emisS1ons The mcrascd us.: of 

.emissions controls h~ !.-cl to a four-fold price m..•"as.e m Rh. POl.:ntial rcpla.:.:­

m.:nl opUons for Rh arc palladium. ruthmium. iridium and b:is.: m.:uls (esp.:· 
.:i:illy .:opp.er) . .-\ cost basis .equality for Ru and IR was us.:d as a guideline: m 

cand1d:at.e (Rh) rcpla.:em.:n1 sclectJon. Curro!nl .:ost or Rh is S52.00 g. S,,.ecp. 

light off and Federal Tl!St Procedure (fll') m"asur.emc:nts "er" obtam.:d for the 
Ru and Ir. Although m1tial aging 1.:sts (6 h or kss J shn.:d prormstn~ rl!Sults. 

;afl.:r 75 h of aging the< p.:rtormancc of th.e Ru and Ir a11.,m:ati».:s had dficien.:i"s 

tn th" low 90"o rang" whereas the Pt Rh "omert.:r h:id an dfici.:ncy in th.: mid 
1<i high 90"o r:tn!;" Graphs. (Fisher. G.B. 7..:immot ~l.G .. LaBarg.:. \\".J.: 
Automotive Engin,enng. (July 1992). 1()1). {7). pp 37-40 (irl English). !SSS 

009!1-Z571) 

0833 SIMULTANEOUS DETERMINATION OF HEXAVA­
LEST AND TOTAL CHROMIUM IN WATER AND PLATING 
BATHS BY SPECTROPHOTOMETRY. (BIS-199309-23-0515) 
.·\ n<"' sp.:.:trophotometric dc1emtm3lion method of hexanlent chromium m 

"'astc water and pla1mg baths is described ba.<"d on th.: oxidation ofb.:r~•llon Ill 
by Cr-(\.1) in 0.02~t sulphunc a.::id medium. 111.: d.:cr.,3Sc in th.: absorbanc.e of 

hervllium !II ...-as measur~d at 482 IV11 with an :ippar.,nt molar absorpti~ity of 
5.15 x 10• l mot.: cm. Bc:er"s law ,,.as obl!~<d for Cr-(\"() over the range 0-25 

;;g. 25 ml. After the< oxidation of Crlllll 10 Cr(\"[) b\ :unmoruum pcrsulphale. 

toul chromium can bl! dd.:rmin.:d Thl!rcforc:. Crilll) can ~ calcula1cd b~ 
;ubtracting Cr(\"ll from 1olal Cr Th< dctcct1;>n hm1! 1s 0.015 and 0.020 µg. :5 

ml for Cr(\"[) and loUJ Cr. rcspecuvel~. A s"nsrtl\·c sp.:.:tropholometnc method 

for lrac.e Cr(rll) :and Cr(\"I) in waste waler and pla1mg baths was dc»clop.:d with 

good precision and accur~cy. The r.:a.."lion is also discussed Spectr:i 7 ref (Gao. 

R.-\1 .. Zhao. Z ·Q .. Zhou. Q.-z .. Yuan. D -X . Tal:an1a. (\lav 1993). 40. (5). pp 

637-640 [m English I. !SS'.' 0039-9140) 

OBJ.I WASHING PREPARATION WITII TEMPORARY COR­
ROSION PROTECTION PROPERTIES. (BIB-199309-3>1534) 

' '.\<utral "ashmg prcpara11ons with lc:mporat'. .:«rrosion prolccuon propc:rt1.:s Mc: 

anal,1cd. The u.<e or thc'c: prc:para11on.< 1n mdu.<lr.. thc:1r opc:rat1on parameter.. 

mcthnd< of mspcct1on if hath.<. pro1cct1nn agent.< apphcd m operation. and (rqu1d 

'"'·''" tr<atmc:nl MC: 1ncn.- d1.cu.-.cd Th< pro•c:"mg of •l<c1' " mdudc:d 
dl.11'1k<>m.1l. I .. Po..,lok1 <khrnnno. (1991).: I.(!.:,. pp l>·R fm Pnhshl J 
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OSJSWORLDCOPPERS!\l:ELTERSULR..'RBAL.\NCE-1988. 
I BIB-19930')-&2-09~7) 
In 1989. th.: t·s Bureau of '.\.hn.:s 1111t13lcd a .:ontr.i..-t to g3lll.::r engtnttnng. 

opcr.ittng. md cn'vonm.:nlal cost dau for 1988 for 30 m:l}or foo:ign prim~ 
""PJ>CI° smcltas 111 m:irl.,1-c.:onomy .:ounlncs. Dau ".:re .:oll.:cted for 29 ofthc 

d.:stgn:ll.:d sm.:lttts tog.:lh.::r "'ith tnf<><mation on :ipph.::ible .:n'voruncnul 
regulations. '.l.l:at.:rWs ~~..: d:iu obutncd w~ us.:d with a,·:ul3bl.: dau for 
th" "1ghl l"S smclt.::rs to d..'t.::rrnntc thc ;ipproxirn3l.: e:..."l.:nl of Cu smclt.::r sulfur 

cmis.~1on .:ontr.'1 in 1988 ..\bro.id .:hara.."1.:nz=itioo of lh.: sutus of S amss10n 

.:ontrol r.::gubu:in \\a.~ made. Th.: 37 l"S :md for.::ign smelters rqm:s.:ntN 
roughl~· TI.!". of \\orld md 89.3°. of market £conomy prim;ir: Cu produ..-non 
m 1988. The 29non-t·s sm.:lt.::rs att:un.::d 55.J•o.:ontrol of their input Sin 1988 

C ,'11\bino:d with tho: 90 .io o .;ootrol oft ·s smelters. m ;sggr.eg:llc 63. 4° • S .:ontrol 
eXISlcd. Roughly I 951 100 mt of sulfur was crnilkd from lh.:: 37 market 

op.:nt1on trt 198-1 Tii.: Hi.sh Smdting Pn>J.:.:t "as lfllt1.1tcd J'.ltltlg tlul ~ 
y.:::ir . .:->nsist111g of cngincmng. pro..-urcm.:nt md ~-onstru~"ll.:in to in,;ull an 1818 

mt w;u Oulol..-umpu fbsh fuma.:c 3fld :111.:111~ .:qu-pmcnt 111 th<: Chuqw.:~ 

smelter. 1h~ ~ des.:nbcs the """' smelting f~ilit~. th.: flash sm.:lting 
surt-up. md su.;~-..":>SCS and proDlcms ""-..'unt.:rcd dunng th.: first ;ind sc.:ond 
cmip;iign ,,f th.: fuma.:c. ..\lso. a sunun~· of lh.:: mcullurgi.::il r.:sults .,. 

presented Gnphs. 4 ttl. (G.x!zakz. CD. Ruiz. C...\. COPPER 'Ji iCOBRF. 
91). Oa.uu. Onuno. C311.ld.:i.. 18-:?l ..\ug 1991. Publ:sh.-r. PERG . .\.,10'­

PRESS ['l;C.. \la.~cll House. f:atr'\1""' Pad. Elmsfo•d. ~e" York 10~23. 
l"S . .\.. ( 19911. \~let..\... ~309-7:::-04611). pp. I \"ol l\.). 31-~7 (trt EnghshJ.) 

0839 COPPER MAKl!liG AT INCO'S COPPER CLIFF 
SMELTER [BIB-199309-12-10.ill} 
lnco LinntN "'ill nedu.:.: llS SO:: .:misstons. :IS r.:qum:d b\ Onuno. s c,,t.mtdo"'TI 
on .-ktd Rmi Prognm. ~e"' millmg kduto~ will p.mn1t thc prod;..t.:tton of a 
bulk Cu-~i .:on.:~t md lh.: rqcct1on of addit1onal quant1t1es ofp~nhotitt. 
The k.::y to the n.::"' pro.:.:ss stnt.::~ at tho: smdt.::r is thc ~onstru.."tlon of two"""' 
In.:o 0:1.~g.:n ll:1Sh fuma.:.:s lo pro.:.::ss th.: bull.. .:on.:.:ntr.it.:. kading to thc 
gcnaation of high strength SO: off-g:is.:s swubk for dli.:1.:nt fixation ma""" 

e.:onom\ smelters in 1988. ldcntttiabk SO: .:ontrol negul3ltons ~-o,·<:.:d 72 -'°• 
of the 29 foreign sm.:ltcrs. r.:pr.:s.:ntmg 66 5°0 of sm.:lting .:ap:.:1ty. lnduding 
t·s smelt.::rs. "'8 .i•o of lhc nujor marlet .:conom~ sm.:lters w.:rc r.:gulatcd. 
rcpr.:s.:nting 73 1°0 ,,f smelting .::ipa~,iy. Stgnilicant ch:111g.::s stn.:c 1988 that 
ma~ in.:r.:as.: S .:mission ~-ontrol uc noted. Graphs. 7 r.:f (To"lc. S.W.: l"S 

Burau of '.I.Im.es lnform3lton Cir.:ul:ir.11993). 93-'9. Pp 9 [in English).) 1 acid planL Cop~-md.:1s.:p:iration1>ill be .::im.:d out l1 .ll\ .::1.-p:in&d m;in,; 
1 sq>31'31ion plmt Blistc:r Cu wilt b: produ.:c:d by th< tfash ~onvasit.')n md 

0836 STRATEGY FOR THE R!.DUCTION OF POLLUTANT i p~rorcfmingofthccoP1>«sulfid.:fromlll3Itcs.:par31ion. l~r.:f <l....tndolt.C.A. 

EMISSIO!"iS FROM CIDLEAN COPPER SMELTERS. [BIB- ! Fritz. A. '.I.tar~. s W.: Cowx. RB. '.l.hsz.:zB.. J. COt'PER 91 (COBRE 
199309-12-1009) ! 91). Ottawa. Ontario. C;inada. 18-21 Aug 199i. "ubhsh~ PERG . .\.,10~ 

Th.::rd13dbecnlittlc.:on.:cminChilcaboutth.::cn'·ironmcnulilT!pactofgas.:01.tS PRESS I:-.:C.. '.l.la.~wcll House. Fair>i"" Palk. Elmsford.~-=" York 10523. 
cm1ssi•lllS from Cusmclt.::rs i.mtil 1990 "'hc:nthc prcs.:ntGo,·cmmcntcommitt.:d t·s . .\. (1992).('.l.l.:t. A. 930\L i:?~8). pp. (Vol. I\"). 15·:9 (111 English).) 

its.:lfto fac.: lhi:, iss~. llus papa d.:als "''lh lh.: policies !hat ar.: being canic:I 
out m ord.:r to redu.:.: polluunt crn1Ssions from Cu smelters in Chile. Th.es.: 

poli.:1.:s ar.: based on a .:ornprehcns1vc diagnosis of present knowl.:dgc or. 
crnisstOl'IS md their .:n,·irorunental unpa..-t. Also. a review of lh~ Chilcm Cu 

smcltmg mdus~ is pr.:s.:ntcd follo"'ed by an an:il~-sis ofprcs.:nt cn\-irotunCITl.al 

rcgul:llions on :ur qualiry .:ontrol FU1:1Jly. cnvirorun.:ntal polidcs for lhe r.::gu­
lation of sulphur dioxid.: and part1cul3lc matt.:r emissions arc outlin.:d so !hat 
the dev,.lopm.:nt oflh.:: Cu smelting indus~· is COl'ISist.:nt w11h lhc aim that thc 

mdust;y be in .::ompliancc "'ilh air quality regulations within thc 1990s. Graphs. 
9 ref (Solari. LL Labos. G.E.; COPPER 91 ICOBRE 91). Otta"'a. Onurio. 
C3mda. l&-11 . .\ug. 1991. Publisher PERG . .\.\10'." PRESS r.-:c. '.1.la.,wcll 

House. Fairview Park. Elmsford. ~e" York 10~23. CSA (1992). ('.I.let .. .\ .. 

9J<N-72-0~8). pp. (\"ol. I\"). ~5-309 [in En!?hsh).) 

0837 THI CHU')UICAMATA SULPHURIC ACID PLANT 
PROJECT. (BIB-199309-12-1014) 
Codclc~Chik C.'huquicamata Dms1on began operating nc"' sulphuric acid 

pl:111ts in Jul\· 1988 with the purpose of dimirushing rncwlurgic:il offg:as o:r.1is­

sion into th.: atrnosph.:rc :ind improvmg .:nvironmental conditions in its area of 

influ.:n.:c. ~"" facilities "'er" built :IS modulus in two st.eps and d.:signa-d to 
indistinctly proc.:ss otTg:ases from a C'Xlclco T .::rucnte reactor :irui or an Ou­

tokumpu flash fuma.::.:. Pr.:\low; good operational kno" ledge of both smelter 
unrts. added to th.: .:ll.-p.:nenc.: accumulated 111 sulphun.: acid plants in treating 
those kind- of offg:as.:•. contributed to a mcritonow; equipment sel.:ct1on. llus 
p:iper desmh.es the new otTgascs trcatrn.:nt fa.:ihti.:s. the arnoi.mt of suc"ess 

•chie\·ed and problems which ha' c developed during two and a half yurs of 
operation. including <olutiotL< to th.: laner. Graphs (Capua. S. '.I.I.. COPPER 91 
(COBRE 91). C~a. Onuno. Can.ilda. 18·21 ..\ug. 1991. Pubhshcr: Pf.R­

G..\.\10:'\ PRF.SS r.-:c. '.l.lu.·well House. Fa1rviC\\ Park. Elmsford. Sew York 

1')~23. l"S . .\. (1992). (~kt .-\.. 9309-72-046&). pp (Y<'I I\.). 283-293 (111 

English}.) 

0838 CHUQUICAMATA FLASH SMELTING PROJECT. [BIB-
199309~2-1041} 
Cl'<kko-Ch1lc. Chuqu1carnat.1 Dtvmon. began an .::..1.:n-.,·e .:ngmeenng pro­

gram dunng l 976 to .:\·:iiuat.: the mo-;t modem smelting t.:chnolog1c• compat1tilc 
v•1th .:x1stang fa.;1llth!'S m or<kr 1n in~r~a.~~ ~mdhng and ~onvcr.-100 c~pa..:1t~. hl 

reJu.:.: production .:ML,. tn reduce atrn•isph.:n.: cm""""' and to produ.:e 
.:heap.:r sulphuric a•1d u.<mi; mctalluri:1.:al g.i.<.:' Th.: Tcni.:nte r.:a.:tor ;ind 
I lulol..umpu 11.1.<h smdtin~ 1.:.:hnoln;.;e:. "er.: .:ho,,-n The former "a.< put in 

0840EXTRACTION A.NDRECYCLINGOFHEAV\" A.1'1>PRE­
CIOUS METAI.S (RETROACTIVE COVERAGE). (EXTRAC­
TION ET RECYCLAGE DES METAl.'.X LOURDS ET 
PRECIEUX..) (BIB-199309-IJ..0311) 
lndustr. IS th.:: princ1p:il r>e:1Son foc the pr.:s.:ncc of hca'~ mculs trt the :iqua11.: 

.:nviromatenL and th.:: removal of th.:sc mculs has bcn.: th.: subject of a number 
of publi.::it1ons. On.: method no"' in use is that of chel3tion. trt whi.:h agents :ir.:: 
added to modify the properties of lh~ dissol,·.:d metals Both hydroxid.:s and 

sulfides have been used for a number of yean. The sulfides arc 1.:ss solubk and 
easier to extra..-t. but they have their own en\voranental saf.:n problems Ten 
typ.:s of ch.:latants :ir.: d.:scribed They work by thc exdungc of m.:tallic ions 

between the solution and the chclatanlS "'ith the sp.:ed of th.: exchange being 
very imporunL both for ~conomic and productive reasons In on.: step th.: metals 

are r.:cov.::red. purified md made ready forrc~chng. Graphs. 10 r.:f (Je31U1Cfte. 

G .. Surfa.:.:s. (~c. 1990). 28. (218). pp. 22-23. 25-26. ;:8 (in French). !SS~ 
0585-98-'0) 

0841 COREX TECHNOLOGY, TODAY AND TOMORROW. 
(LA TECNOLOGIACOREX-HOYYMANANA.)[BIB-199309-
45-0928) 
The high cost of coke-nuking and the enwonmcntal probkm• invol\·ed as 1>di 
a.< tilt high pn.:c of narural gas for ORI production 111 man~ area.< of th.: 1>orld 
"'ere the reasons for thc development of the CO REX pi x.:ss for the produ.:tton 
of hot rn.:ul. It has been d.::tnlll'l.'ilr:atcd to b.: both techni.:all\ md e.:onom1c:ally 

feasi~le on a large scale sin.::c 1989. usmg coal lflStcad of ga.' of approx iOOO 
k.J :1.1- (STP). Due to its high d.:grec of clcanlin.:ss :u-,d cn.:r~. this g:1S offers a 
trcmcndou.< po!ent1al for nurncmus apphcar.ions as gas turbine hased power 

gencr.atiotL DRl-produ.:t1on. and .:hcmtc:al s~-nthcs1s proc.:ssc:s. 1.c. for methanol 
The po!'Stble 1000 o lump ore input prcdicL< CORF.X to be an .:conom11:al 
completion to .:xist:ng blast furnaces and iut.irc smelting pro.:c:sses on the hasis 

of th.: tine ore. Due to the fa:t thai cokem:D.mg 1s no long« n.:ed.:d for the 
produch<'n of hot m.:ul. tll.: environmental impact from a COREX plant 1s m 
the range of up to 30" • lo .. er than hot metal from the: bla.<t fuma..:.:. High 

tle>.ibi!it~ "''th rc:o;pcct to product qualtl\ and qum11ty . ..:ombm.:d 1>1th cn,1ron­

me"tal compat1bi!ity·. <hows suhstanllal benefit< for :all m•"11t1cmcd appl1'at1ons 
Graphs. (fh.:k.:1t>.:hild. l. l..emp.:rl.:. \I. l'cpphng.:r. W 1.. Hc:lt.:n. F. IL..\f.·\ 
33.Caraa<. \"cn.:rucl.i.'o' 1??2.SulorH<''.(:\la' l<)';.11. l~.1.1<1.pp D-26 
[m Span1,hl ISS' 079R- I i6l1 
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08.a2 ENVIRONl\IE'."tTAL CO:"iTROL BETWEEN AFTER­
THOUGHTS A.'iD Fl'TL'RE MARKETS-CONCLUSIO:'\S : 
FOR ECONO!\UC POLICY Ai'-0 l\IA:"tAGEMI!'ff. (UMWEL T- I 
SCHUTZ ZWISCHES NACHSORG l"ND ZUKl"~­
FTSl\IARKT-SCHLUSSFOLGERUNGEN flTR 
WIRTSCHAFTSPOLITIK UND UNTERSEHMENS­
RTHRUNG.) (B~199J09-51-1366) 
lndu:.'lr\ ·s furur.: s1grufi.:mth dcp:nds on s.:.-unng pn'p.:r rwu~1: !!\lng .:ondt-

11ons llus bnngs the f"'ht1.:;ii 3.nd c.:onomi.: asp.:.."tS of .:t1\1t1.>nrn.:nt3l .:ontr•'I 

m th.: for.:from ,,f .:onsid.:~"-'llS \\ ltil.: su..it fa. .. .,,,rs h.2, . ., ~ .:ruci.1.1 in the 

.:h.:nn.:31 indus~. th.: latest .:xmtpk IS th.: t<'.\1.11.: utdus~ in "h1.:h th.: d.::m- : 

!mess oi "'.ncr. m. md grounds. ;uad redu.:11on of no1S.: ~d \lbr.n1ons ;ir~ 

b.:.:onung imporum: Exp.:nchturcs ar.: m.:ttJSmg: m Badcn-Wurt<mlxrg 19S-. 

.:xpcns.:s JUlllP"d 7.::0• from th.: pr.:,ious ~.:3.f md r.:;i.."iled:: i"o of 311 utwst­

mcnt . .\ s......:3.11.:d ""lut.: foundry" is dis.:uss.:J ut "hi-.it th.: dnst1.: en\lf•'tl· 

m.:nUI improwmcnt< yidd.:d m .ibs.:nt«isn: du.: to s1dncss of 2-4°0 "-~ 

oppos.:d t•' indus~ .l\.:ngc of S-IO"o 1llis mcr.:;isc:d the profit llW"gm b\ ::Oe 

tC.2Sp.:r. T. Gi.:sscr,.,. 121 Jm. 19911. 78. i::1. pp 49-~I [in Gcrm:ui( 1ss:-; 

OOJ!--9765) 

08.ll TIIE PLAN1'ThG . .\..'-O CONSTRUCTION Of A MODER.'i 
LOW PRESSURE ZA.1\l.\K DIE ~ASTING FOUNDRY IN BER­
LIN FOR TIIE PRODUCTIO!'i OF LOCKSMITH co~ 
NENTS. (PL.\.l'>.i"IF'ICA TION IT RIA LISA TIOS A BERLIN 
D'UNE FONDIRll: SOUS-PRESSIO:"i ZAMAK Fl'TURISTE. 
POUR LA FABRICATION DE PIECES DE SIRRURERIL) , 
(BIB-199309-51-1383) 
The pl.inning :utd constn>;tioc of ;i Z.2111»: lo..- pr.:ssure .:;isltng plant for Ha.:fd.: 

._Gin :-;.igold is dcs..Tibcd Fr.:.:h Engn:~g md S.:hl.:.: 3.Ssist.:d in th.: proi.:.:t 

"'hid1 .:OSI approx D\110 million. 1bc pl;ant built in 1989. h.2s 18 lo...- prcssur.: 

die .:3Sling m;a.:h~s cf 2~80 tons dosing .-:q:a..--jf\· th.2t consume 2400 t ~.:ar of 
Urn3k allo~. It produ.:cs ,-:moos components for lo...""ksmiths 3S ..-.:II as f35t.:ncrs 

and hing.:s for furnirure md c.2bineuy Th.: l.n.:st 3.ir md warcr polh111on 

equipment :and mcul r.:.:y.:ling m.:thods pr<>vidc for 3. dean cnvironrncttt both 

"ithinandoutsidcthc pl.101. (Bo..-k. l" .. W.:ilcr. S. Gucnt.:r. H: Re\u.: Fr.in.:;usc 

des \lctallurgistcs. (Feb. 1993). pp. 4-0. 45-49 (in Fren.::hJ.) 

mu& SUBCONTRA(. Tl"iG ACROSS THE RHTh'"E. (DES SOUS­
TRAIT ANTS OUTRI.-RHIN.) [BfS.199309-58-1~1 
Three .:omp:uiics wcr.: \1s1t.:d to learn mor.: about subcontr3'."1lng in south.:m 

Gcrrnm~. Rig.:r in St<uth.:un sp:ci.alizcs in chrom.: pl3ling of m.:chmic.al ~< 

and .:opp..-r pl3ling <>f .:yhndcrs for th.: t<:1.1.il.: indus~-. It also performs ni.:kd· 

chrome. zinc. ;and tm platmg for automobil.: fao.-iori.:s. Tho: owner. H.:rr RJ.:g.:r. 

h3..< a par.:nt which .:o,·crs '.'1 plating of aluminum. Th.:re arc fi,-., .:03.ting lm.:s 

The: waste \\atcr rc.:yding syst.:m is uniqu.: and is regarded as th.: best for 

.:nvironm.:nul protection. Thoma in Heim.:rtmgcn sp.:c1.alizcs in :-; i plaung. but 

al•o do.:s Zn. .:hr<'nuum. !ilwr. h:ird chrome. and phnsphatat1on Their "&<tc 

"at.:r punt)ing system 1s liJScd on ion .:x.:hang.: and .:vapor.111011. Rcismctal 

sp.:.:13.lizcs tnZn plating and 1l< automall.: .:qu1pm.:nt is one ofth.: mor.: adnn.:cd 

;n the mdus~. Th.: rinse hnc works , . .,~ ""II and uses 3. mmunurn of "at.:r 

The~ arc .:urrcmly designing • new .:oating hnc "hich is .:xp.:.:tcd to b.: 
compl.:tcd tn 199S (G3.lvano-Organo-Traitcm.:nts de Surfa.-:c. 0'0\-. 1991). 

1630). pp 8ll9-894 [m Frcn.:hf ISS'.\ 0302-6477) 

08.a5 TROUBLESHOOTING Pl.A TING WASTE TREATMENT 
SYSTEMS. (BfS.199309-58-1095) 
Studies of metal platutg ":ist.: trcauncnt s~stcms ha'" sho"n th31 even "hen 

compani.:s had 1wop.:r system<. 5-35°0 ofth.: s~stcms w.:r.: not opc:ratmg al full 

.:ff.:.:i1vencss and 2-5°0 "ere .::1.l'C'ricn.:ing !!fOssly cx"ssiw dis.:hargcs of 

r•>Iluunts Guidchn.:s ;rr.: g1v,-n of rusl3.hhsb1ng a pl:ut for wa.<t.: treatment 

''stems and for troubl.:shootmg for .:x1stmg systems Problems .:x.vnmcd m 

gr.:ater d.:uil in.:lude .:rrati.: or mcorr.:.:t pll .:ontrol. m.:ompl.:t.: .:\·,1rud.: 

dcstru.:t. m.:ompl.:tc .:hromrum r.:du,1100. m.llfon.:tion of scp-egation sntcm (a 

.:ont.umnant 1s prc,.:nt "here it should nl\I hc1. and m.:omplctc .:lanfi.:lll<>O 

1Ci.ir.. SP. Produ.:ts ho1'111n~ 1Cm.:modl11. 10.;1 199:1. ~~ 1 I·.·\). pp .:%. 
:•Ji<.100. llJ:.107 (1n f·.ngl"hJ lSS'.\ O<J.':-??40) 

08.&6 SO: REMOVAL FROM CO!'\CE!'"TRATID PROCESS 
GASES l'SJ:liG THE SULFRED PROCESS. (BIB-199309-71-
0271) 
Outlllumpu l)\ has deHI~ .2 ft.:\\ <ulfUI" dioxiJ.: r.:mo,·31 pro.·,:,, whi.:h .:m 

b.: m.>dili.:d for .:on.:mtr.l!d pro.:.:ss ~ 1SO: :-1~•0135 \\ell·'-' dilllk flu.: 
g~ •.SO: 0.1-:e.1. The nwn ad,':lllbgcs dtlus SuUr.:d pro..~~ 11) th.: 

pr,..:cs; is r~~-nbk. (:I 1t produ.:.:s ,-31.ut>k d.:m.:nW sulfur. I)) SO: .:ont.:nt 

'111j g;i:; :amount .:;ui ti~~" and ( 4 \the pn>.:css do.:s not produ.:.: probl.:m3lt.: 

"'3St< gypsum. The pro..--css .:an b.: d1\ ided tnt.J four nutn sugo In th.: first 

.2bsorption sug:.: the gas IS ,.3Sh.:d using OK-s..""rubb.:rs The "'aslun;: rag.:nl 

sodium sulfoie. IS .id<kd to th.: washing sol .. 100 ;a.:.:ording to the pH .:onlrol (pH 

::.~·~\.The solution .:onI.21DS mmily sodium thio>sulph.u.:s. suU~. pol''thi:>n· 

.ncs md d.:m.:nul S ,.lud1 ;ill ~ form.ed in the '1bsorpt1on r.:'1t.."tions. A snull 

bl.:.:d of th.: "3Shtng s.>lu11on g<>o to thc 3.<!!1•.:ln.: sug:.: In this sug.: 3.ll 

tiu<'Sulph.11.:s 3nJ pol~·1on.n.:s .2r.: d.:.:ompo<.:d •·· liq111d S and sulf.n.: solut!Olt 

Th1> solution is th.:n r.:~d ba.:k to u.e s"'11um sulfid.: sC'lut1on ut the 
r.:gm.:nt1<'n s~.: b~ 3ddmg .:no~ banum sulfi&: to .:on\·.:rt the sodium 

sulflll< to sodium sulfid.: md to pr.:.:q>il.1te sulfates 3.S 00n''m sulf3.t<. Th.: lunum 
sulf.JI.: pr.:.:ip1t.n.: .;;in th.:rt b.: filtr.ned from th.: sulfide solution md r.:du.:cd 

ba.:I.. I•' b3rium sulfid.: Ii~ .:03.) m th.: reJu.:tioo sug.: Th.: Sulfr.:d pro.:.:ss has 
~ tcs1.:d for ron.:.:ntnt.:d :and ddut.: SO: g3.SCS on 3. pilot s.:ak ( I 00- l 0 000 

:-;m-' h 1. som.: of th.: n.un results ar.: prcs.:nt.:d Gr.iphs. 4 ref (Rom.:. A .. 

T:dono:n. L ~l.:ts=nu. ~1.-L.~ COPPER 91 1COBRE 91 ). Otr.n.-a. Onunc>. 

Camd.J.. 18-21 . .\ui,: 19)1. Publish.:!' PERG.-\.\IO:-; PRESS P.l:C.. ~b .. "-...·.:11 
Hous.:. F:un~"" pm._ Elmsford. :-;.," YorI.. 105::3. L'S . .\. 119921. (~l.:1 . ..\ .. 

9309-7:-0-168). pp. (\'ol. '\'}. ::7!-281 (in EnghshJ \ 

08.a7 TRIVALE!'I CHROMIU~l (CR0!\10 TRIVALEt\"TE.) 
(BIB-1993I~J.l-1223) 
HARSH..\ W iL1s <kv.:lcp.:d TRl-CHRO~IE PLL"S. a pro.:.:ss of d.:ctrodcpos1-

tion using tri\-:dcnt chronuum. The pro.:.:ss ..-as found to .:ornrar.: favorabl~ to 

th3I of~xaval.:nt Cr . .:sp.:.:ia!ly with rcsp.:.:i to "°'vorun.:nul and .:ost .:ons1d· 

.:ntions. wrth ..-;iste "akr trc:atm.:nl S.2\mgs ol up t.J 90"o. Fc:3.turcs of th.: 

HARSH..\ W proc.:ss indud.: unprov.:d p.."11"1.r.ltion .1t highcr sp.:cds md th.: use 

of 3. smgk cell .:arbon 3.llOdc. Wlule triulem Cr ekctrodcposition ,.as found tc• 

b.: somiNh3.I sus.:cpt1blc 10 md31h.: unpunt1.:s. punfi.:.11100 wJS nOI found 10 b.: 
.:xccssiv.:ly time .:onsummg or .:ostly. 5 ref { Sn,d.:r. D . OkagL £ .. \kwurgi.i 

y El.:.:tn.:id3.d. (\lar 1991). 55. 1631). pp l()(J..103 [in Sp.1nishJ 1ss:-; oo:!--

09'Jll 

~WASTE WATER FROM GALVA.1'1C PLATE PRODL'C­
TION MADE ENVIRO!'lil\IE1'1 SAFE.. (L'MWEL TGERECHTE 
ABWASSERBIHANDLUNG Liii DER LEITERP!..ATTE~TER­
TIGUNG UND GALV A."'iOTECHNIK.) fB~199310-&3-0373) 
Th.: pro.:.:ss in:rodu.:cd 10 a gal,·anizmg plant to redu.:e m.:uls and d11t 111 "a.<I.: 

water IS dcs.:rib.:d. R.e-.:\.:hng is introdu.:.:d "h.:r.: possibk Pr.:cious metal~ ;ir.: 

r.:.:ov::red (Wagner. B .. G3lvanoteduuL1..\pr 1991). 4.182'. pp. 1337-1331\ (en 

~rmm] 1ss:-; 0016-4:3: 1 

08.a9 EffiCIENTNOBLI METAL RECOVERY FROM PLAT­
ING SOLU TIO!'iS BY MEA."'iS OF ILECTROL YSIS. (EFflZ.. 
IENTE IDILMET ALl.-RUCKGEWINNUNG A US 
GALVAAlSCHEN LOSUNGEN MITTELS ILEKTROLYSE.1 
(BIB-199310-0-03741 
:-;ohle m.:ul wast.: re.:ovcr,.. ut addition to pr<'t.:.:tmg the cn,·1ronrn.:nt. prondcs 
m m.:cntl\·~ b' the ,·alue of the met.al rc.:o,ered Th.: w;e of net-type cathode, 

1s parti.:ular(\· efc.:tl\·c bc.:3.usc of th.:ir large a.:llw surfa.:e Su.:h cathodes ar.: 

part of th.: ,\uril.:la1m 20 <Hcra.:u.• I ;.ippara1us f.;i.:h .:3.thod.: 1s capable of 

recovcnor. up 10 1000 g of metal m .:ompa.:t form The e~vacuon of gold and 

s11\·.:r t· 11 solU11ons of ,-arious con.:cntrat1•>0S 1s •ho\\n Graphs. ( D..:manL I· . 
G3.l\ano1.:.:lv11k. <Fch 1991 ). R1.<:1. pp 5RI -5ll-l [m G~rman( 1ss:-; 00l6-

-l1J:) 

ORSO DEVELOPMEST OF ADVA!'ICED MATERIALS ll'ii 
Al'TOMOTIVE l!l'DUSTRIES-APPROACH TO TECHNO­
AMENJT\". <RETROACTIVE COVE~AGE). [BJB-19931046-
02271 
.'. r'"..:.v~h d1r(dor of .l lar~c: J.1ranc~"· aufn m.muta..:ttm:r reflect.-. upon th~ 
..:tl0n.·~ f(\ rli:\d0r ..:m1'""10n ~ontroi tt..:hn('lln~1i:". ·\:-. (\1J..:n...:cd m th~ <k\'clnr· 
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c:nnro<Un.:nul rclc:ascs • w alcr me! slud!-'CS 1 :ire sub_ic.:t to :;omc form .:>f moru­

t,'Ollg.. in ..:''"Jwt.:lloo '"•th :L'l opo:r.ittng permit. '.1.loru1onng dab ;u., l.SU:tll~ 

m.ent ,,f ~ .:c'11tpall' . ' .:.:nmi.: n.'lors ;mJ mcul .::tul\ ti.: .:oo,·crtcrs. the ruk .,f 
auto llWIUfa.:tur>:rs has b..-..n .:h=gmg irom :i m.:tt end user <>in.:\\ matcnals 

1,, :i .,,'>-ck,·dop..-r 1., m«t Ill!\\ J..-r.unds t,, mambin a hi:atJt~ gloo:tl .:rt'vort­

m.."llt. Th.: role .,f J;ipmcsc tndustr\ i:< .:•:>nS1dcu.i. "hi-.il is still !I"·~ ti) gam 

rcspc.:t ;i,; an origin31 mn..>utor m the \\orldw1dc dfon t<> rc31izc further 

r.:-cb."tion of cmisswn. impro,·cd foci dli.:icn.:'. '1Jld erT~-.."tl.-.: rc.-.ding of 

p!:sstt ... -s "hi.:h "ould ~c'(llc irnpofunl '-'OfllP'>Ol!nlS ol future aut.xnob1k.-s 

Photomi..~hs. Graphs. \T.-gu..:lu. '.I.I.~ Bulletin ,,f tilo! J:ipan lnsntut.: of 

'.I.I~. i 1990). 19. tS). pp ~%-6G3 (tn J.1p>.11cscJ ISS:\ 00::1..+:::61 

' an.1b"lc 1,, suppo."t .:ootplcttoo oi F.xm R The pn."ll:tp31 exc.-ptron to !hi:; 

gcn.er~.hz>.11•"1 ,-on.:ans m cnussi<>n>. paru.:ularl~ fugitm: emissions f a..-ilitics 

s.:lc...-tcd for emission tcstmg ...-tr.: rcpttscntall,·.: .>f hW Cr dc...-tropbtmg 

0~1,-.ru. bascd on !hr: size of the pl:iung u.'ll.s. the ~-pa of solutions pbicd 

and the plating solution~ p:tramde:'> Gnphs ~ref tH:all '.1.1.S: Dietz. 
J.D. Co..>r<r. C.D.: Wayson. RL.. &uman. ::>. P!al Surf Flllish.. (~o' 199:1. 
79. \I I'· rr 18-:: (in Englishj. !SS:" 0360-3 llH) 

0851 A STUDY ot'GAS A.l\l> DUST EMISSIO~S ASSOCIATED 
WITH TIIE lllERi'\lU INSL'LA TIO!'i OF KILLED STEEL ! 
INGOTS BY VARIOl'S Fll.L MATERIALS. [BIB-19931&-51-
1585) 
Dust md g;i,; emissions from fill rn:ircri.il:s us.:J foe th.: ~ imul.1l1on of 

lilied steel ing<lts ;u., :i maJOrs .. >ur.:c e>fair polluuon :it mct.Ulurp.:31 pbnts Herc. 

nrious fill insui:tu<'!ls :u.: cx;lOU!l<d from r."ic cn\lronmcntal standpoint tn order 

to sck>.'l the: most c.:.>le>!?J.::tlh .:k30 mllcri:lb It is sho...-n th:it p:irti.:ularly 10...-
1.:,·els of emission.< of :iu.•: 31ld g:iscs arc obs.:n·ed for till insul:tt1on .:onstSting 

,,f :aluminum .:unmp. (Ts~miul. \. P . !brae:,·. l K. Yarcnik. \·.r.. Zh.alcypti..l­

on .. G.R.. Z:t,·odsl.:ay:a L:ibontcr'a. i 199:1. 58. (7). pp 67-68 [in Russian! 
!SS:" 03:1-42651 

0852 ENVIRO~ME'.'iT-FRIENDLY COMPRESSED AIR 
GRThl>ER-NO OIL A.'1> USS Dl!ST. (lTMWELTFREUN­
DLICHE DRUCKLt:FTSCHLEIFER-KEIN OL l:ND 
WE1'1GER S. TAUB.I IBIB-199310-5J...073lj 
Grindmg tools dri,·.:n b~ oil-free: .:ompr.:sscd m h:t,·e bttn available for sc,·cral 

,.c:irs Tiic ahs.:n.:c of oil d.-.cs no1 10ktfc:rc with grmdmg cffi.:1c:n.:~ and makes 1 

for a h.:3lth1cr '"'00. pl;i.:c n.,, -~·tin•- gnnd<rs :u-.: equ1ppcd with dust 

:isp~cn. "ill not Slllg< w;>od of fib.:rgbss-filled pbstt.:s « ird: cci2t.ngs 

Other uses 111.:ludc d.:bumng .:ind polishing of ma..ilincd m<tal. i.e. :aluminum 

parts (Wolf. L lndustne· . .\nz.:1gcr. \ 10 .-\ug. 1990\. 11:.163~). pp. 25-26 [in 

G.mnml !SS:" 0019-90361 

0853 DECREASED GAS CONSL'MPTIO'."i OF A FLUIDIZED 
BED fTRNACE. [BJS.199310-56-1389) 
The: fea.>ibtlm of ut1hz111g 3 dosed .:m:ul3!~ s~stan to gcn.:ntc gu.:s for a 

flu1d1.ud bed furn:i.:c ...-as mvc:st1gatcJ ...-ith thc prun:11' .:onccntntions of both 

.:.:on,,mizmg on th.: l'3\> 1113tcnals used for produ.:111g fuma.:c :umosphc:res :md 

d.:.:rcasmg ti?.: :tll' pollution .::iused b' o:h:iust g:isc:s Air hum1d1fi.:d with w3ler 

'JP<"' ...-;is first Ullrodu.:c:d mto a .:har.:o31 fum;i.:e for .:ausmg 3 rt;i.."11on ...-1th 

hot .:ll.1:".:o3l to form a .:.ll"bunzmg :iunosphcrc This :umosphcre ...-as then 

introdu.:ed into :t flu1ducd ho:d furm.:c to c:irbunzc: steels The cwust gases 

fro:n the tluo.dized bo:d fumJo.;c ...-.:r;: re.:y.:lcd b~ r~assmg them through the hot 

c:h:tr.:oal l:i~~-r m th" .:h:tr.:o:il fuma.:c "ith :i gas pump Tii.: ch:tr.:oal fuma.:c 

0855 ASPECTS OF METAL nr..-isim-G DEVELOPME!.\'T JN 
THE CONTEXT OF ECONOMIC REQUIREMElSTS. 
(ENT\\lCKLl'NGSASPEKTE DER GALVA.1"0TECH1'1K IM 
HINBLICK At:F VOLKSWIRTSCHAFTLICHE ERFOR­
DER"lSSE.) (8~199310-SS-12.W) 
A rcncu of basic cxpaun.:nts .:ondu...""tcd at th.: T cchnis.:hc Ho.:lu.:hul.: II· 

rr..:n:iu. ICY .:on.:c:rn moddmg of an Ullcns1vcl\ stc:~~ :n~ ~port 

system. the assuran.:c of an c,·.:n distribution .:-f ... -urrcnt dcns1~·. thc produ..."tion 

of :.n ob1c...-i-dirc.:tcd .:ombimtion of elc...""tr"l'1•"S. th.: f>Cr10rman.:c of sub!< 
elc...""troh-sis. md the m.unr.:nan.:c of spc.:iticd fun.:llonal p~.::s. Other 

pf':'jc...""t:S m..:luck the <b·c!opmcn1 of mlL"TOplattng tc:.:lm1qu.::s. co:nput.:r assisted 

pl~ing pri....:css.:s for :iulomalion and quali~ assul':lll.:.:. and the diminabon of 

c.:ologi.::ally d;un:igmg "'3S!C produ..""tS. Sp: ... "tn. Gr3phs. Pbotcmi.:rogr3J!hs 

(S.:hmidl. C.. G:al.-a!!otc...iutik. \Feb 1991). s:.,_:). pp. "'8+49! (in G.:rm30j 

1ss:-: 0016-.in:i 

0856 MATERIALS FOR CARS OF THE 19905. [BIB-199310-61-
1389) 
A sur.·c~ oi :i number of matm31s us.:d in modem :iutomobilcs is prcsc:nt::d 

Some of these ino:ludc: a ...-ood-fibcr .::tiled Fibm ...-tu.:h is li~eight. dun.:n· 

sionally stable. rcsistanl to tempcl'3tllre and humid II\ variations. and r.:.:y.:bblc. 

:a modified pol~;am;dc alloy "ith .:x.:.:ption:ill~ lo..- mo~rurc ~orption. in­

crcascd impact sir.:ngth. and improve<! "~>t rcsisun.:.::; and Arpro c~d 

polyprop~ lcnc bo:ad ;ind Dybtc cxp.:ind.:d l"'l~~TCllC resin. s:iid to pro,·itk 

excellent o:n~ absorpt101 prop."tties .. -\shland Chemical has dc,·elop<d :i o.t\\ 

resin systc:m. .-\rotran ~S30. us.:ful for autoot•lll\"C P31tS requiring high pallll 

b:a!.~ O\cn tcmp<.-nturcs. '1Jld !ugh gloss. weai:hc:r-rcs1stant bezels :u-c being made 

from a..~ ionitrilc s~Tcnc a..~latc resin \grade S778TJ. with anp;i..'l strength 

thai rcm:asns high .,,.en at sub-ftc.:zmg tcm~tures O!hc:r produ..""tS m.:ludc a 

!me of flexible vinyl .:omposites wtu.:h rcadil~ 3dlt.:rc to othc:r ,·inyls using 

in-mold film transfer or o•crmoldmg; an ad\·3n.:cd tilter m3lcrial pro,·iding 

sup.:nor p:rformancc Ill trap oxidizer systc::n> to redu.:c parll.:ulatc an1SSions 

from dics.:I trucks and buses. Steels and aluminum are also djs,;us!.Cd. (Aut~ 

molive Enginccring. ('.I.la~ 199:). 100. (~).pp ~3-~9 [in English). !SS:" G09S­
::~71) 

30d the flu1d1Zcd bo:d fuma.:e formed a -=los.:d .:1r.:ubt~ system dunng th.: ' 0857 SLOTOPOSIT-EXPERIENCES AT FIRMA KUBA-
.:arburu:it1on of ste.,ls. Expmrn.:i1ts ·,.ere pcrfonncd" Ith various param.:tcrs of TRO!'"lK-LEITERPLA TIES. (SLOPOSIT-ERF AHRUNGEN 
this mt.:m. mo:ludmg .:onto:nt .,f •utcr "'1p<ll' m the humid air. temperature of BEi FIRMA KUBA TRONIK-LEITERPLA TIEN.) [BJS.199310-
thc .:har.:.>:il. rate of rc.:ir.:ulat1on of the: .umosphcrc . .et.:. The dfc.:t of ca.:h 63--0754) 
parameter no the: ..:.vhunzmg bo:ha,·ior m the flutdlled bed fuma.:c ";as uwesh- Slotopostt is a mctal·res~<t process for p.:rforming lhc follow mg steps m printed 

gaied on the b:isis <>f the: rate of carbun7.at1on and the .:arbon potential of the c1.:u1t fabn.:ation: drilling holes . .:leaning the holes . .:ond1t;onmg. pla.:emcnt ,,f 

atmo-;phcre The foasib1h~ of applving this system to a fluidized bo:d fuma,;c: negative maskcs. mctalhzlllg. rcmoul of mas~. and ct.:lung Clauncd ad\·an· 

was asscss.:d from the aspects of the fluidi.7.atinn of Al:O; po...-dcr. the result of tagcs arc more rapid manufaaure. less en•·ironmcntal problcms. time: rcdu.:11on 

.:arbunzmg 'teel or pure iron. and the rate of .:ort5umpt1on of char.:oal Th.: , of th.: .:hcm1.:al-galvaru,; processes. and less ct.:hant .:onsumpllon. !'hotom1-

doscd system empl<>vcd m generating aunosphcrc '"""" demonstrated h\ the , .:rograph• (J..:ubat. .\. Rouba!. J. Galvanote.:hnik. t fcb. 1991 ). !12.(1). pp 

e:<pcnmcntal result.< of have enabled the flu1d1ud bc:J fuma.:e tn op<rale 64+647 Im Germani !SS'.\'. 0016-4231) 

normal!• 31ld I<' ha\·c sign1ti.:an1l..- d.:.:reascd both the .:on"Jmpt1on rate of 

ch:tr.:rol and th.: cnnr~.,mcnt.&! pollution Graphs 6 ref IChcn. Y -C . \lctal­

lurgi.:al Transa.:t. 11S 8. 1C>.:t 1993). 246. 151. pp !1!19-R97 [in Enghshl !SS:\ 

0360-:1411 

0854 ATMOSPHERIC RELEASES OF HEXA VALE NT CHR(}. 
MllJM FROM HARD CHROMTL~1 PLATING OPERATIONS. 
IBJB..1993J0-5!J-l lli31 
l kip 1~ !:"·en 10 the <urfa.:< rim<h1n~ md1L<lf\ m 1d,"11t1f,mg .trtd '"" mr. <p.:-.ri.; 

pr<>hkm< "'th .;nmpkllon ofFnm1 R ,.\ "prohlcm" "nuld g.:ncralh he defined 

... , a c.>mhm.111on of .1 pro.:.: .. ·.1< f. hard ..:hrcmmm pta1mr,1 and a rdc;i.<c ic ~ 

lu~lllH ••r rdca<.:• "' lt.:\.1•.1.knt Cr 1 11 '"'·' .;ondudcd that the: m.lJ•'fll' ol 

0858 MATERIALS AND RECYCLING. EXAMPLES FROM 
THE ACTOMOTIVE INDUSTRY. {WERKSTOFFE UND 
WIEDERVERWERTUNG AM BEISPJEL DER AUTOMOBIL­
INDt.:STRJE.) fBJB..199312-13-0428) 
·llt.: rc,;~.:hng of u.wJ a111om.,h1lc• .:on..:cntnte• on mc:tah The rcma1ndc:r. 

\\hh:h m•ludcs pla..<t1.:•. l.a.:qu.:I"". t.:.,hlcs. and ruhh.:r. ,;o~<lllutc:• .1ppr<'X 2~·. 

>f the "'••~.ht and main!\ eru1' ur in landfill, In (icrman' thi< am<>unts I<> 4110 

000 ton• \Car. hut this " onl\ a frxt1on of tho t<>Ul lmdfill rc.:<1pts WoO. 

•:.•Olmuc. "' lind a more o:n\lronm.-nt·fnc:ndh m .. -thod f,,r rc.:\.:hni; al: the: 

.:ompnn.-nt' ol 3Uh'111oh1lc:s Graphs (R;v1m. (' . B .. .,.~. und lluttcnmannis.:h.: 

\lon.ll>h<lt.:. !l?'JI !. I lf•. (? 1. pp 16(,. lf>!( l•:t < ic:m1.lnj !SS~ 0()(1~-ll?l 21 
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0859 WASTEWATER REC\"CLDtG IN A E't"ROPEA_"'t l\olAlllU­
FACTiilUNG CO!\olPA.'I". (BIB-199312-0-0"29) 
Th.: w~t.:,uttt ~3Ii<>ns m S" itz.:rl<>nJ :ott mo,·mg to,urd th.: .:hmimt1"rt. 

r.:du.."t!oo.. ;and r~ :•. :!mg of "3St.: .:o~'U!lds Foe .:umplc. m:i.wnurn 1.:.-.:L< t'f 

\":':REI'.' Oct !SCHER EISE'.\Hl TTE'.\LH IE' \"Di::H\. P 0. 8.>x IO ~I 45. 

()...;(IU4: Ous.sddorf. 0.:nnm~. \ 19-;)h •.'.1.1"1 . .\. •HI>'i:·O~~l. pp 198-204 

[m English) I 

s<'ln<' .:onwrurwus ¥1!' .7.L'I.:.::: ppm. 0;1r11d.: I ppm. rutnt.: I ppm. 2r1d coo 08&3 E!\'"\lRO..'.ME!\'TAL ASPECTS L" THE APPUCA TION 
75 ppm. Th.: ~3"'.h of <-.n.: pwini; .:om~~ is sho""TI t<' illUSU"31.: th3I thi= OF REFRACTORIES FOR CO'.'VERTER LL'-iN'GS IN GER-
nequ~ts .:mt..! m.:t b' r"'-:.::hngth: ";ast" "'3Itt '.'t:"'r.:.:bnut1onm<ih<>ds MAI'""\". [8~199312~5-1305) 
""';a\-;llbbl.: I<' ;s.."tU;t!l~ mili su..-0 op.:fSl<':t profiubk "' r.:.:lmning nlm!ll" A shc>rt o,·om.·i.:w of rd.:,·mt lo!gislmon is foU,m.:J '" 2 .:lur3o..-i.:nz'111on ofth.: 
m..uls fr->m lh.: dr:wg oot ofth.: pl3ling b;sths T"" .:nmpl.:s oi.:ost S'1\"lll~ ;ir~ uri->~ bmd.:r s~st.:m,; us.:d for sh~ ;snJ un'~ b;ssi.: .-:on,·Mtt hnmg 

S67 000 m ;a s;slt lurd.:ning iin.: ...,d S5350 ID ;a phlmg Im.: ;is 2 r.:sult oftho: m2t.:ruis . .::03!-urp1t.:lt.b1rum.:n.2n.:>\ '.\.IC . .\bmd.:rmdph.:nob.::r.:sms P1t.:h 

r.:.:l:inuiion of nuttti.ils md redu.:.:d ~ .:osts. Th.: syst.:rn hzs su.:.xssfull, is t~ct1ni.::ill~ tho! !>.est 3lld .J.ls<.l th.: last .txp.:ml\·c l<mdc:r in this r.:sP"'-~ Rcsm . 

.Jddr"'5S<'d s.:\·.:n m:llll .:on.::.:ms· m«ti."tg. s.:"tt lonits for nitntoe 2nd .:\·S!id.! by .:omp.mson. redu.:cs th.: dunbilit1• b~ ~.:en I0-17-e This IS thoe tt3SOn 

dis..iwg.:: zoero s:ilt dis..-h:irg.:. 989 • •>fbn.:rung. S3lts 3"' raoy.:kd:. more .:::>ttful wit~ now:Jibys. with ;a 1-.,.. .:x.;cpt1or: .. p1:.:h-bc>nd.:J lmmgs :ire: us.:d in .::onv.:rt-

lundling of nimbi.: n:sour.:cs: .:hnun~t1or. of ~dou. .:h.:mi.:;als. ;and toul as in Europ.:. ~ 10"' porosity :md h1~ strength propttti.:s in th" cokc:d.. i.c 

~of mold plant pc.:>·iousl~ s.:h.:Jul.:d for repb.::oem.:nt. (F:ibro. '.\.L Pl;a1. , s.:n1.::.: . .:oodttiOIL "'h1.:h ID tho:.::~ ->i r.:sm ;ar.: ;i.:lu.,,-;at,(.: onl~ b~ muns of 

Surf F1msh.. i 0.:.: 1992·1. "9. ( 12l. pp 16-1~ [m English! ISS:\ 0360-316-ii :udlo:ud.mt.< . .:xpl:im thi:; dur.ibihf\ ;adunug.: H,m.,, . ..,. 311 the bind.:rs rr.c:n-

0860\\'HERE EVER ~tORE WASTE DUMPS ARE l\IOUNTL"iG 
UP. (WO CABFALL-)BERGE SICH ERHEBEl'\i.) (8~199312-
..&3-0.IJ/) 
In S"'itzttl<>n.i :ilon.:. tho:r.: will !>.: t~ thousand Ions of s..-np .:omp111.:r 

m:it.:ri;a.l in th.: yc::u .!000 Tii.: r.::tl probl.:m is sw.:d to b.: th.: l;a.::I.. of tnoe3Sur.:s 

to"';rds "'-oiding this m:i.<SI\·.: .::onumin;ax1on of tho! countrysick: not so mu.:h 

th.: ,·olum.:. lb.: snxh is m""tl~ .:.JO.:.:rnc:d with the: r.:.:o,·~ of n.luabl.: 

d.:m.:nts ;and .-umpounds t m.:luding g->ld. pi.ttmurrL silwr. p;all:xlium • .:opp..-r. 

ni.::k.:L and tbmn..-ipl.1St1c r.:sms) ~nd raoydmg th.:m. A thr.:c!-st.:p pmgr:un is 

~din -...ili.::h :1 s.:i.:nltli.:: .-:onuruss1on IS ""--P.:•""t.:d to pl;ay m imporunt ~"'t. 
(H.:mzdm3DD. E.: Tc:.::hnisch.: Runcis.;:h~ ( . .\pr. 1991 i. 83. ( l·h pp. 20.:1 [in 
GammJ !SS'.' 00.i(}-l.iSXi 

0861 HOT BRIQUETTING OF LD DUST IN THE STEEL 
PLA.1''T OFVA LINZ. [BIB-199312~5-1295] 
Thris to th.: convenion from w.:t ck-dustmg with .-:omploetc: .::ombustioo of th.: 
LD proc.:ss g;as.:s vn th.: one: lund. to dry d.:-dustmg with .:on•·.:rttt-gas r.:cov~ 

on the: oth.:r lwtd. :md as :1 r.:sult of th.: .:r.:ct1on of th.: hot hriqu.:ttmg pl2Jlt. LO 

st.:dwork.s 3 :it \" A·Suhl Lmz h;as progr~d from dumpmg I 00" o of its LO 

dust in th.: form of sludg.:. to IOO"o rc:•:·.::ling of ;all th.: pr.m~ :md s.:.::ondar'' 

dusts g.:n.:r.11.:d in the LO sta:lworks. In \1.:w ofth.: .::l\·1tonm.:nw l.:gisl:won 

prohibiting th.: d•tmpmg of this f\pc of du.st in tho: dumpmg grounds us.:d 

hllh.:rto. :and of th.: acute shorugc: of suiubl.: dumping sit.:s ;and the: c:xorh1tan!I~ 

h1glt-md r.smg~osts of dumpmg. !his has dcv.:lop.e<! 1n10 a factor of grc:a! 
.:conom:c sigrufo:::in.;e. Al tho: same: tim.:. one: should noi l•>SC: sight of thc f:i.:t 

th3l this plmt configuration and mod.: of plant opc:ra11on w;as b3s1.::;ally th.: only 

c.::ologi.::ally md .:conomi.:ally 'Uhl.: way in which tr•.::omply with th.: .,,·.:rmor.: 

stnngc:nt en..-1ronm.:nt:il r.:gul:itions Gr:l!>hs. (H~ss. J.. Apfoltcrer. R.: Pof.:rl. 

G. B1nd..T. H.: IST El"ROPE.·\." OXYGE:\ STEEL'.\.l..\il:1"G CO'.'GIU.SS. 

Ouss•ldorf"'.\"c:uss. G.:rm:m~. 21-23 Jun.: 1993. Publish.er \"ERF.I~ DEl"T· 

SCHER ElSE'.'HlTrE:\LffTE (\"OHi). P.O. Box 10 SI 45. D--'004: 

Ousseldorf. German~. (199J). ('.\.kt A. 9312-72-0550). pp. 19.i-197 [in Eng· 

lish)) 

0862 LD-PROCESS METALLURGY UNDER THE ASPECTS 
OF LD DUST RECYCLNG. [BIB-199312~S.1296) 
The re.-. cling of dust hnqu.:nes ba.:k into the LO con\·~cr. ;as perfonn.:d at th! 

Lmz steelworks for em·1ronmenul rc;asons. has a numb.er of m.:ullurgic;al effc:.::t< 

which ;ue c:xmnn.:d with particular rd<:rcnc• lo !he sl;ag m.:ullur~ In .::ormc..:· 

11on with this. ;onic-theory-rdatcd infcrenc•s arc d.:~·Tihc:d for sl;ag form;ation 

and for the in.:orpora11on of indl\·idu:il clemcnl$ mto the slag. When bnquctt.:s 

arc .::l1;arg.:d. Iha< ar< .-,.,, cons1d.:rablc effc.:t< on rhe oxidahon b.:ha,1our and 

slag formation The el.:mcnt< silicon. mangmcs.:. phosphorus. Utan1um. ,·am­

d1um and chrom.: ox1d1zc f.i..1,-r than 1s the ca<e "h.:n no hnqu.:n.:s haH h.:cn 

.::barged Thi' lc.:&ds lo lo" \In "'"d r .:onlcnl' m the second half of the hl•>wmg 

l1m< .-u rctro·r.:du.:11on " :iho 1.:.-. lo" P and \In v;alucs ;arc a.:h1.:v.::d h\ the 

end of hlo\\IO!:. Th< .:omcrtcr sb!?'. ha'!.: all\ .:onsa.tm~ ,,f di.: al.: mm s1h.:.1.:. 

"11•",;hl< and di.:.11.:ium f,-rralc mcorporalt: ih.: p In the di.:Al.:1•Jlll <111.::itc Th"" 

1mpa1r.:d fl, oth<r ani•>n .:omplex.:' prc,enr m the slai: Sulphur" lo.:a1.:J in lh.: 

l.1n1.:c of d1cal.:mm fcmk Graph,. Photi>micror,raph' I~ ref 1 Prc"l'"J:•T. ti . 
\nthni:•T. !-; . Pokrl. (i \f.i\I. E. lST Fl "ROPL·\\ I >\YCiE',; sn:r·:l.~l.\1'· 

1"-<i CO'.\CiRrSS. l>IL"cld<>rt""e•L". (io:m1.1n\. 21-:.1 hlll<' 19'>1. Puhh<hcr 

tion.:d :its.> .:onuin lurmful subsun.:o "ht.:h .:an h.: r.:k:uoed on l<.:ing uk.:n 

int,, s.:r.1.:.:. Th.: pit.:h bmdtt .:('OUUIS tho: htgli.-st .:c'll.:.:ntr"3lion ,,f pol~·c~·.::li.: 

:u"Om3Il.-s. s->m.: of \\ht.::h ;ar.: car.::ift,,g.:m.:. ior c'\21llpk b.:nz~2.1p,nmoe 1 &P) 

Th.: .:on.::c:nlf311on of &P. 3S "di as ->i other P•''""''" ;arom3Ii.::s ( P.-.\Hs t 
is-and this must b.: .:mplusiz.:d-brgcl' redu.:,-d. how.:,·.:r. as ;a r.:sult of 

th.:nn.;i.I tro::wn.:nt md .-uring additi\.:s Bc:c;wsc ,,fthis it b.:.::nm.:s poss1bk Iv 

l.:cp th.: wodpl;acc .:on.:.:nlf311ons far b.:low th.: t.:dun.:;al guid.:hn.: .::on.::.:r!ln­

llon \ Tilil: 1. At prcs.:m :a nc:u bind.:r. "ht.:h 1s pr.i.-ti.:;all~ B.iP-fr.:c ;and .::Oftl!U­
r.ibl.: to pit.::h m qu;alif\. IS :ilso undttg,,:ng t.:st.' .-\n..>th.:r unporunt ;ad\·:anug.: 
of basi.: .:on,·.:n.:r linings is th.:ir almost compk!o: r.:.:,.:l;abilif\ 3S a s.:.:o~ 

raw m;U,-n;il. llus ad,·;anUge is ;a.::iu.:ublc:. ho,_..:,·.:r. on!~ m th.: case: oflmmg:; 
that ;arc: fr.:.: of dolomiu .and conum no mtioxi<bn:s. Gf":lphs 7 rc:f ( Kl;agoes. G .. 

Solmc:d;c:. R .. Tluttnann. E .. !ST El"ROPEA." OXYGE'.\ STEEL'.1.1..U.:I'.'G 

CO'.\GRESS. Duss.:ldorf"'.\"euss. G.:rm;any. ::!1-::!3 Jun~ 1993. Publish.er: 

\'EREI'.' DEl !SCHER ElSE'.\Hl TTE'.'LHTE (\"DEHi. P.O. Box 10 51 45. 

D-.W04Z Ouss.:ldorf. G.:nnany. (1993). ('.\.kt A .. 931:-72-05501. pp. :5+259 

(in EnglishJ.) 

08~ AN ECOLOGICAL COSCEPT IS '.\IATERIALl.7.ING. 
(EJ!'ll OKOLOGISCHES KONZEPT \\lRD VERWIRKL~CHT.) 
[BIB-199312~.3-13:6) 

Linz 1s th.: DUJOr st.eel production .::.:nt.:r of Au.<tn:a Th.: industr:- has ;agr«d to 

.:ffc:.:t :i m:ijor irnprowm.:111 in .:nvttonm.:nt.al .::1.>nd1tions liy r.:ducing du.t 2r1d 

SO: emissions through th.: c:lirnin.311on of hc:;Umg 011. rc:du.:t1on of H:S in .::okc: 

o,·.:n .:missions. :and SO: ID ;a.::id smt.:rmg op.:r211on.<. Oust from s1Dtmng 2r1d 

bl:ist fum31.'..: op.:rat1ons will b.: raoaptur.:d. Wast.: wa1.:rwill he: purifi.:d. Gr:aphs. 

Phas.: diagrams. (il:r.:ulits.::h. H.: S.::hro.:r. l· .. B.:rg· und Hutt.:nm;umi..,.;h.: 

'.\.lon31Shc:fte. (1991).136. (9). pp. 32+.~29 [m Gerrnml ISS'.' 0005-8912) 

0865 MODERl'iJZA TION OF COKING PLA:"iT AT LINZ WITH 
CONSIDERATION OF HIGH REQUIREMENTS ON IN"-1-
RONMENT AL PROTECTION. (MODERNISIERUNG DER 
KOKEREI LINZ UNTER BERUCKSICHTIJNG DER HOREN 
ANFORDERUNGEN AN DEN UMWELTSCHUTZ.) (BIB-

' 199312~5-1317) 
The Linz coking plant consists of two fuma.:c g:rollf'' w1:h a toul of s.:v.:n •oking 

O\"Cft.<. The: product f~eds th.: Llll7. Slee I wort...< ;and oth.:r steel plants. ;as well ;a.< 

th.: chenncal 1ndus~·. and horn.: h.:ahng r.:qu1roem.:nl< Th.: coking plm is beL"lg 

rcsuu.·nm:d to ;adapt lo de.::rcasmg demand. mtrodu.:.: automatJnn. 1mprow 

worlung condit101\\. anj protc.:t the: .:n,·ironmcn! Th" program h;as hc.:n ong<>­

ing for 10 'ears md aim.< 111 particular :.1 rcdu~mg cn11ss1ons of dust SO:. '.\Ox. 
md pol~cydi.: aror.utic .::hem•cals S1gmfi.:ant progro:ss has bc:c:n ;a.::hte\Cd 

(Jraphs. (l\:andkr. \\" .. !krg- und Hun."nmanni<.::h< ~f.,nat.<hctk ( 1991 ). 136. 

19). pp. 329-335 [m GrnnanJ ISSS 0005-!!91:1 

0866 SOLUTION OF EN\<1ROSMENT AL PROBLEMS IN RE­
FRACTORIES MANUFACTURING. (DIE LOSUNG UM­
W EL TT EC HNI SCHER PROBLEME JM 
FEt;IRFESTBEREICK) [818-199312~~-13201 
lhe mar1ufa.:1urc ,,f rdr.1.;1..,nc< rcqmr.:< .1 .:.:rtam ;11TI .. unf of sullur. "ht.:h od 

h<at1ni: supplied 1n q11anl1tv. liu! 1< le« ava1l .• hk <rn.:c nJlural r.a< "as suh<ll· 

!Ulcd n .... sulfur I< .:nmc:rtc:d h\ ah'""''"'D nf SI t;. f,illo"ed h\ nc:utral11al1on 

<lf<nllur.,tl< <>x1d..- ""h m.1i;no:<111m h\drnx1<k .mil fin.II\ 0\11fali.>n •>fthc <•flh..-



" j\ ~ l C:. _'Vl 1 .. ' l ' 'I I L .- & a - a. - • • - - - _ -----------------------

"11ftto< ~ Dusi r..'tll•"~ i<>r o<n\-~'CTlo!nUI prota:li..m is p.:rform.:d b' .:qu1r­
m.:nl •°3p3bk ,,f lilt .. -nng •'Ur pMti..:1.:s m th.: 0 3 ""' 1"311!:" Gnrhs 9 r~i 

\Sid>.:nh..,f .. -r. '.l.t.. B.:rg- und Hun.:nm:1.nr11s.:~ \tonmh.:tk 119'-ll •. 136. •.'h 
pp ~7-3"'9 (m Gcmunl ISS:-.: 0005--891:• 

0867 IDGHL Y VOLATILE CHLORINATED ORG~'ilC COM­
POU1''DS. (LEICHFLUCHTIGE CHLORIERTE KOHLES­
WASSERSTOFFE IUIK\\')..) (B~l99312-57-1511) 
Chklnn~d crg:uu.: ~-omp.'IUl'lds :ire: sub_!«! to !:1.ws :i.nd regul:i.tt•'l1S 1,, pro)lo.-.:t 
pasonn.:I wori.m; ...-tth th.:rn. th.: popubbon 3.11.vg.:. :i.nd th.: .:tt\·trorun.:nt Th.: 
b,..,. .:o,·.er us« of tho< .:o~. th.::!I' das{'OS3L "'3Sk truun.:nL lnnSP"ft:l.llon. 
:i.nd ston~ lndustr~• is lo..•l..mg forsubs11ru1.,,;. "'hi.:h m.:lud< 3qU.:OUS solu11,m;. 

spf:l\'>. md h:i.iog.:n-frtt "~"" •••mpound:s HO".:vtt mos: r.:pb.: .. -m.:ms slo" 
d""'TI th.: d.::i.ning pro.:~. 16 ref (G:1.lvmot.:d1mk. (\b, 19911. 8:. (!'i. pp 

16!:-1617 [in G.:nnmI tss:-.; 0016-J:J:i 

0868 ENVIRO~!\IE:'llT-FRIENDLY Sl'"RFACE CLEANER 
USED L"'i THE MAl''lJFACThlll OF co::--"DUCTER PLATES. 
(1JMWELTSCHO~El"l"DE OBERFLACHEN-REINIGER BEi 
DER LEITERPL.\TTE1''HERSTELLUNG.) (BIB-199312-57-
1527) 
\blcri:i.ls of .:onstructl·)fl. :i.s supph.:d. oft .. -n .:onl:l.in :1. prota:ll'~ ..:.:i:l.lmg whi.:h 
...-ould b.: iunnful U1 furthCT pro.:-=ssmg r.d is r.:m<W,,d. 1bis IS ind.:p.:nd.:nl 
wh.:thtt pro..-.:ssing mdu&s g:l.!uni.: opa;lli.)llS or not. Op.:r.umg pro.:.:dur.:s 
wh1.:lt ,...:r.: cL:v.:loped for this kind of surfa..:.: d.::i.nmg :1.1.: d.:s,-nb.:d <Philipp. 
G .• Ob.:rth.:h.: Surfa---c.10.:.: 199:'.). 33. o_t:l. pp IZ-14 [in Go<tm:i.nJ 1ss:-.; 
oo..is.1:-ro) 

0869 ACTL4L E'.\"VIRONME:'iT AL PROTECTIOS SITli­
ATIOS IN ELECTROPLATING AND SURFACE TREAT­
MENT INDUSTRIES IN GERMANY. (AKTUELLE 
UMWELTSCHUTZ-SITIJATIO!'i IN DER GALVAN~ UND 
OBERFLACHENTECHNIK IN DER BUNDESREPUBLIK 
DEl 'TSCHl.Ai,'D.) [B~ 199312-58-13-18) 
Thr.:~ m:1.m .:onstr:i.ints bind.ng on surf~.: trQ!m.:nt :1...:ti\-ili.:S in G.:rm:lny :ir.: 

dc:fm.:d :i.s custom.:r &nund for qU:1.h~. c:nvirorun .. -nial l:i."•· md business 
e.:ononu..:s .. .\JI c:n..:apsul:1.1.:d h1s1~· of d.:\·.:lopmc:nt of .:nv1ronm~;iul prolc.:· 
11on mc:asurc:s m th.: mdu.<try sW'lmg from 193 ~ is giwn. for c:xampk th.: +sugc: 
w:JShmg ..::1..<.:3.d.: "'th nummum w31.:r .:onsumpuon IS c:xpl:1.mo:d In 19-ro th.: 
d.:~·twsuu.: powd.:r-.:0:1.tmg m~mod c:voh·c:d :i.s solv.:nt- CTRission- :1.nd wast.:­

frc:.: m.:thod An c:umpk of the 13.lc:st mmimum-w:l.SI.: mtc:g,-:1.t.:d gah·:i.n12mg 
Im.: L< g1h"TI Sp.:.:tr;a. Gr.sphs 1 W ml.d. P .. Galvanot.:.:hruk. ( S.-pt 1991 ). 8:. 
<9). pp 314i-31~2 [m G=anJ. ISSC' OOl6-4232l 

0870 TREAT)IENT OF CHRO!\DUM-CONTATh'lNG WASTE 
WATER AND COL"RSE OF CHROMIUM REDUCTIO~. (ZUR 
BEHA!'"DLUNG CHROMHALTIGER ABWASSER UND WM 
VERLAUF DER CHROMREDUKTION.) (BIB-199312-58-1357) 
..\stud\ oflhc: ua.:t1on of pH .-alu.: on the: .:our.;.: of .:hrom1um r.:du.:t1on m ,.-:i.s1c: 
"atc:r is r.:port.:d Colour .:h:i.nges of test soluuon of Cr-tnoxidc: "'th SO: in 
water with p:1..<sagc: of davs :ire: r.:cord.:d. after turning grc:c:nish m 10 days the 
.:olor rc:ma1n.:d sublc: Other result.< of the t.:st arc: d1s.:uss~d. 3rd (B:i.hc:nsk'. 
\.: ~cd\"ck>'·a. J. Galvanotechnik. (\lat 1991). K2. (3). pp 94+9-16 (m 
Cii:mtml ISS'.\' 0016-4232) 

0871 RJNCTIONAL Sl.i'"R.FACES BY GALVANIC ZINC-ING: 
ENVIRONMENTAL PROTECTION. CFUNKTIONELLE 
OBERFl.ACHEN DURCH GALV A1'1SCHES VERZINKE!li: 
DER UMWEL TSCHU'TZ.1 (Bl~199312-~8-13S8) 
. .\ft.:r du;.:u."mt: th.: .:urrc:nt legal rcqutr-:mcnt.< of .:kanhncss of ":I.St~ "alcr 
lrom µh·anuini: "oO.s. s.:hema11.: r.-pr.:s.-nlati•in of a drum zm.:-mg c<jUlpmcnr 

"1th comhm~d "3.lcr·sJvmg "'""" tc.:hn1<1uc Mid mtcgralcd r.:c\'.:ling d.:\t.:.:" 
i:l';cn It h:1..' a "a.<hmr. .:.i...:adc 11la.<l~r. J. Gal\'.ut<>l.:chmlo.. (\(ar 1991). !C. 

1.\). rr '>4"'-9-11! fin G.:rmJ.nl 1c::c;-.,; 001f~42~21 

mm\\ ASTE DISPOSAL PROBLE ~ SP AN. !PROB LE '.\1KRE IS 
ABFALLE!'HSORGC'•iiG.1 (81~1??312-~8-13S?I 
.\ ..:nth.:.d r\!'\ 1c:" , ... m.td..: nf th\;' pn.,~~"~'\ .:h mnrl! stnng1o.·nt and ..:nmrrdh."T\~lh" 
c:n\ 1r<'nmi:nul rc:;~1l.!11•'n:.. in Ci\!'nnan\ "'r\1,mc: rt.:r.ul.1t1on .... 1r~ n11T r.:-.1m<•m1\..1lh 

frt.:r.dl~ . .: g d~ .:>Id ..,,1 m &rim ts r..7r.:i.:.:s!'.:d m :1. r.:tin.:n "hsk fresh n.:" 
"''"' bum11n i•<:aw1g fum:l..:c- \"olunLlt\ :1.~.:ni,. ,'II d1SJ"'.»al ••t b:i.n~ 
:1.ni! coolmg tlui<i< :ir.: dis~-ussai Prubl""1S of~ m.>unt.:m mduJmg .:"!!I· 
pUl.:rp:1.p<r :ir-.:tou.:ho:<i upon I \\":nld. P. G:l.lun.-t.:.:hntk. i \lat 1991 i. ~: 1 h 
f'P· %:--?6'.'" [m G=n:i.n). ISS'.\ 01H~4: .. ~:. 

0873 ENVIRONl\IL'IAL PROTECTIO!'i ~TER~ATIONA~; 
(t:~rn'ELTSCHUTZ 1:-<TERNATIO'.iAL1 tBI~199312-ss­
u1.i1 
.·\ .:ornp3.11s.•n of th: .:nnronm.:nul pr·>tO:.:tt<.'R pro.:.:dur<"S of G..-nn:i.n~ with 
th<'>.: oi th.:'. l·s_ Th.;aibnd. :i.nd Smg;ipor.:. Air p.•llUllon. rc.:ydm£. tr.::i.un.:nt of 

p Lllmg ":1.Sl.:S. 3.0d tra.ffi.: probl.:nis :1.1.: sorn" of th.: subjc.:ts dis..-uss~d E:i..:h 
.;,~· 113.S diffCTCnt sund;ird,; b3.s.:d m its .:ultur.:. :I.Rd must ciff.:n:nt1:n.: 
~""° id.:.ils and r.:••h~. 1Wri.d. P. Ci3.h:111ot.:du11k. '\t:i.~ 1991). s::.. (~). 
pp 1703-Fl\6 [in G.:nn:i.nJ !SS'.\ 0016-423:\ 

087.$ !'fEW !\IATERIALS Vii THE Al'TOMOTIVE INDl'STRY. 
(LOS 1'TEVOS MATERIALES EN LA l'.\"Dl'STRIA DEL 
AUTOMAO\lL) (BIB-199312-61-1569) 
. .\n obj.:.:11,·.: o~· th" s.::i.r..:h for Rt'\\ m:1.1.:t"l3.is IS the: pr0Ju~·11on ,,f hght .. -r. 53f.:r 
,·.:h..:l.:s En»tronmc:nul .:on.:.:ms 3.l"C: l)l:l.ylflg :1. growmg rok m tltc: cL:vdopm.:nt 
of m:i.t.:n:i.ls Gr.tphs. ( G:i.r.:1:1.-Z:I.' as. l: '.\l.:ulu:-g,i:1. ~ El.:.::1n.:1d:i.d. i 0.:.:. 199: 1. 
~6. (650l. pp 42-53 (in SpmishJ !SSC' 00:6-09911 

0875 DIRECT METALLIZATION OF PRI'.\IED CIRCUT 
BOARDS BY THE EE-I PROCESS. (DIREKTMET AL­
LISIERL'!"G VON LEITERPl.ATTIN NACH DEM EE-1-VER­
FAHREN.) (BIB-199312~) 
El.:,·cn st.:ps of th.: EE (Eliminat.: El.:.:trol.,,;s1 pro.:.:ss for m.:ullizing print.:d 
.:ir..:uit bo:i.rds MC: g.i\·.:n it dl!llm:l.l.:S .:h.:m1.::1.l .;:oppCT and IS bQth us.:l"-3.Rd 
Cll\"trOllJJl.:111-fricndlv. Its ap;ih.::1.11on to a multibytt .:ir.:utt board IS ~""Saib.:d: 

a IO-by.er bow is undCT t.,,;t in Tr:i..:.. ~on.:s in l.S.\. Its p.:rfonr.an.:.: IS 

..:omp:iro<d with those: of oth.:r m"ulhzing pro.:.:ss.:s. Photomi..:rographs 
(Caliaro. S .• Galvanoi.:..:hnil<.. (S..pt 1991 ). 82. (9). pp. 3:?0+321: [in G.:nn:i.nJ 
!SS'.\ 0016-4232) 

0876 INNOVATIVE Ml:THODS FOR PRECIOUS !\IET Al5 RE­
COVERY IN NORTH AMERICA. (BIB-199311-12-11"'6) 
Cy mid.: 1":1...:hing and CIP will r.:m:l.in :JS th: ir.c:f.:m:d rout.: forth.: tr.:31mcnt of 
fr.:c:-milliiigor.:s in th.:nc::i.rfutur.:. Th.:cf.:,·dopm.:nt of 1on.:x.:h3 :J.: r~sUIS with 

suitable: phys1.:al and .:hc:mi.:al prnp.:rti~s for in-pulp gold .::1.-ir:i...'1ion 1s like!~ ''' 
o.:cur o\·.:r th.: tt.:'.l.'1 d.:.::1.dc:. Til<sc: m:1.' .:v.:n1U:1.lly r.:pb.:c: .:.ubon. lktp le: aching 
will b.: applied m.:r.:asinsly on :1. l:irgc s.::1.l.: as a lo" .:ost tr.:3.lmc:nt for low grad.: 
or.:s Also. m.:thods for hop l.:a.:lung of orc:s ,..,th more: compl.:x mtno<ralog:. 

3.lld in more: dtfli.:ult dim:1.1cs "ill be: do<velop.:d Pr.:ssurc: ox1da1ion h:i.s b.:com.: 
th.: prc:fcm:d. if no! sl.lndard. 11.:atmc:nt for nocarbona.:c:ous rc:fr:i..:tory ores 
Biological oxidation IS liL:ly to h.:.:om.: an trnpOl't.llll altcma11v.: of som.: or.:s 
"ith potc:nt1:1.l .:ost ad\'anUgc' .w.:r pr.:ssurc oxidation and c:n\·1ronmcnul b.:n.:­
lits o\'c:r ro:i.sting. Roasting " lilo.dy to rcm:1.m :JSS th.: prcfm.:d option for 
..:.ltbonacc:ous-$ulfidi.: or.:s. but cn.,.ironmo<nUI pr.:ssurcs "ill continue: to tn· 

er.ease: the .:osts of this process. Zin..: 1s discuss.:d. ('.\larsdc:n. J.O. \lansanu. 
JG .. S:JSs. SA .• '.\lirung Engin.:cnng (Colorado). (S<pt 1993\. -I~. (9). pp 
l l-'+1151 (in EnglishJ. ISS~ 002£.-5187) 

0877 AN EXEMPLARY ACCOMPLISHMENT IN TERMS OF 
ENVIRONMENTAL IMPACT. (UNE REALISATION EXEM­
PLAIRE EN TERMES D'IMPACTS SUR L'ENVIRONNE­
MINT.) (BIB-199311-13-0379) 
CR.\1.-\ is a French compan\ "hi.:h sp~.:ializcs m th.: repair 311d rc.:.Jnditiomns 
of aircraft parts su.:h a.< en gin.es. both Jct :I.Rd p1~ton. :1..< "ell as hc:l.llR£ .:qu1pm.:n1 
and olhcr mc:ch:i.n1cal parts Th.:1r pnnctpal op.:rauon.< ar.: .:kIDIR~ nnndo<stni.:· 
uvc 1cstmg. ma.:hmmg. pJ.1n1mg. "cldmg. and .:oatmg \lost ,,f thcs~ pro.:.:ssc' 
gcncralc cnnronmo:n1al polluunl!. Th.: .:ompanv ha.' ~suhh~hcd two mam lm.:s 
1n its pl;ml (In~ Im~ 1s for .:lean mi:: and .:1ind1t1onmg and lh.: r.th~r 1< for '0:1.lmg 

bcf\1hmg f"''"hl.: "'"-' don~ t., pr1w1d.: s:i.fc ,,,nd1t1on< for th.: or.:r;itor.. All 
th.: .:<>n.:cntrah:' prod1i.:.-d d1uing the rro.:.:dur.:< ;ir~ .:nlk.:t.:d 111.l rcdu.:cd to a 

'..{."ilt: 1o.·ompa..:t :oMl . .and In th..: rr1h.:~\'' th\!' i.:1'mJ':1.U\ h.l!-o S3\.Cd to:tl0SldCt'3hlc 

~'l'"I.'" "' fC.;\.:hnr, th.: "a1.-r .1nd olh.:r rrodo..:ts Their .1rpr1>.1•h ha.< rut them 
an th..: frpm rJnk .... ~,f' Luror1.·an ..:nmr.m1~~ a_(, a produ~~r .md a' .in t.~n·1rllnmcn1.1I 

.1< 



WASTE MINIMIZATIOl\ It-: INDUSTRY - METALS 

pn~"t''I' 1.G2km.>-~'-Tm1..men1:> de: Surfa.:c. ([\c.: 199: 0• 1631). pp 
1o;qo711 (m Fr..-n.:h). ISS\: 0302~':7\ 

0878 REPL\CF.ME:\I OF CHLORINATED SOL\ "E.'.HS FOR 
L"t-LINE PREPL.\ TE MET AL CLEANING \\TIH E:\'"\'IRO'."i- ' 
ME!\'TAU Y SOl "!111> AL TERl'iA ID'l:S. (BIB-19931 l-U-0380) 
Wort.. b~ AT&T to clunirwc the tn.:llloro!nflw~e (CFC-I H •from its 

K:ans3S C~ ~-=wt bo3rd pbnt is dc:s..-ribcd. T ,.-~-three ~-ommcr.:131.:!emcn 

"'ere .:•·:allUl.:.i md 2 m1"-rurc ,,f :Uiplnti.: ~= is :in .::t.:cllen1 .:l.:3nl!I' for 

im.:hirung o:b cn~u.~tcrcd on th<ir strip r:a"' m:aten:als Produ..-iion tn2ls supp.xt 
th.: e"-perim<:nul ..,Clfl Phc-tocmission spc.."tros.:OJ'~ h3S ~ sh°"n !I) be 2 

,-.:n.llik to:hru<!ll<! fJr masunng surfa:c de211lmes5 m .:3Sl:S "'h::re surxbrd 
tc:d11uquo .:;mnol be used ! ref (Gillum. \':.o: J;i..-lson. A'.\!.. '.1.1.:ul Finish­
mg.. (Aug 1992). 90. (!I). Pr 13-16 (in Englisnj. !SS:\ 002~5':"61 

0879 'Ill[ Emcn:~• l'SE OF AQl,'"EOt:S CLEA!lol:'OG FOR 
PRECISIO!li CO'.\IPO!''l:NTS. (BIB-199311-6-03811 
A d~";U!Ulg systc:m to rcpb.:c CFCs md pro,idc :i lughcr l.evcl c-f .:k.mlm.ess 1s 
~-ri~-d Consid.:r:a11on ,,f cn\"lrorun.enul .:on.:crns is .:o•·cr.ed 3S ""1135 eas.: 
of m;iUllCIUlh.--.: md op.!r3!1on An ultr.lsoni.: s~ -stcm IS ~-ribcd whi.:h mdud.:s 

thrtt steps: 2 "'2Sh. rins.!. :ind dry. Ro:~dingofhotair and wJlcr is m.:lud.:d 3S 
"'otll .is 2 ,·2.:uum ~ing step. T:ibul:ar compmsons of ~.l<>us .:lemhncss 

p:ir:am.et.m> ind!.:Jlc tli.: system dcs..-ribcd is superior to th.: rcpl2.:ed CFC syst.em 

in :Ill 3Sp.:.:ts C\·:111131-=d Gr:aphs. ('.\.laltby. P.: '.\.l.:Ul ~inishing. (Aug 1992 ). 90. 
(8\. pp. 17-:U (in English) ISS'.\ 0026-0576) 

0880 PICKLING \\Tm SL'LFURIC ACID \\1THOlJI WASTE 
WATER A.'l> SLUDGE. (BEIZE!\' MIT SCHWEFELSAURE 
ORNE ABWASSER Ullll> SClll.AMM) (BIB-199311-0-03931 
Th.e :author dis.:us.-<es JI kngrh the technic:al and .:.:ononu.: ;ispc..-U of .:ontrol or 
.:omplde dirnm:at101L r.:spc.:tl\·cl~. of\li..stcwJl.er :and sludg.: r.esiduo thJI m\·c 

:a.:.:umulJlcd in sulfuri.: :acid pidJing Opcr:allons. in :a histori.: t.e\ie\\. a pro.:.ess 
s.::l1cmc is pr.:scnt.:d in te"l md flow dwt thJI W3S con,·ention:al :as far back 3S 
1965. wh.erdw copper wrrc is pi.:kled. th.e mdal is prc.:ipiulcd. the \liaste"'aier 

is nclllr:alized md !be Cu is rc.:o,·.ercd cl.ectrol~11.::ally from th.: pickling solu~on. 
daling bai:k 10 the s:arne y.:;ir. :a syst.em !hen .:onsidcred progressive 1.e:alt "'ith :a 
sludg.:-fre.: \li;iskwal.er pro.:cssing sd1emc. as mdicated in :another flo"' di.l­

gram. the \li3SIC"'at.er treatment is coupled with Cu reco\·~ from tho: nnsc..-:i1cr 

through a combin2tion of ion exch2ngc :and electrolysis Fma.lly. a recirculation 
s.:hem.: is d1s.:usscd :and di:agr;irnmatic:Uly projected that "'~s pcrfc.:1cd in 1967 

for the p~ of l;irgcly chmiiuting all waste..-ater md sludge rcsidu.: Th.: ' 
s~st.em pnmdcs 2 rcrum of rinsc..-:itc:r. pickled mct:U. pickling a..:1J md heat 
throul:ft us.e of a rinse cas.::lde. a nporizer andclc:ctro1'sis. Th.: authorclabor.itcs 

at lmgth on the problems of unforsee:able effe~'1S and presents ms1ghts into the 
pra.."tical ci.."PCfimcc: gai'l.:d with so-called "freedom from wasle\li:ater" H.: 
conclud.es with three obs.:n·ations: It is impossible lo cakulate .::u.:tly the cost 

of an introductory pha.<c c~ such a system. An econom1c;illy md te.:hni.:ally s3fc 

operation is only possible under ver'' spcc1fic cond'tion~ '.\o truly w;istc..-aier­
frec but m.ercly waste\liatcr-lca.n opcratmg conditions can be anam~-d whereby 
lh.: fluid is shifted into a region oi spccial rcs1du.: a.::cumula11on. (Winkel. P.: 
Gal,·anolechnik. (Apr 1992). K3. {4). pp. 1319-1324 [in Qmn311j ISS'.\ 0016-

4232) 

0881 CU/ZN REMOVAL FROM BRASS Pl.A TING EFFLUENT. 
(CU/ZN-ABREICHERUNG AUS ABWASSERN DER l\IESS­
INGBESCIIlCIITUNG.) [BIB-199311-13-0394) 
In ord.:r lo remo\C copp.:r and zinc dragged out m rirL<C wa1.:rs from a .:ontmuc,u.< 

bra.<s p!atmg operation of slc.:I wire. an elc.:trol~1i.: rcco,·cry .:ell "a.< insulkd 

In this 111111. ,·ar.·mg amount.< of Zn and Cu arc d.:posileG. d.:~nding on the 
el.:ctrnly1e compos111on 3Jld the op.:rating .:ondi11om of the ek.:trod.:pc-s1t1on 

.-\!the s2111c 11m.,. cyanides ;ire dc.:ompo~cd al th.: anodc Graphs I ref 1 :0-laH. 

'.I.I. Rian.\\' .. Stroder. l". Hm1J..e. IL Galvanc c.:hn1l (.-\pr 1992). !O. t·h l'P 
1.125-13:6 fm Germani ISS'." 0016-.i:?32l 

0882 OPTIOt"'{S I!\' TIIE ELEt."TROL\llC TREAUIE!lol OF 
CHROMIUM-CONTAINING SOLt:TIO~S- ( '.\10-
GUCHKEITEN DER ELEl(TROL \llSCHIS BEHA,''"DLt.:~G 
VO="i CHRuMHALTIGEN LOS~GEN.1 (BIB-199311-6-0395) 
?uri'...:21!,'l'I of 3qt1.:0US >->lllb<lns .:oruinmg Cr'. \"I 1.is wcll 3" the rcgcncntion 

of spent .:hronuc ;i.:id ctt:h b:aths <>:ot1d2Iion of C n Ill •.:;a.., both b.e :1•:1\-:an~.:oosl~ 
.:;uricd ,· ~' u1 th.e en\. lfO ,·di ek,-irol~-sis p!m1. Th.: rde\·ant rcdox rca.."tlons..: 
d~-usscd. Th.: ,;l)st-.:lfc.-nv.en.ess or d.ectrol:-u.:: Cn \"! • remo,.al from s.>llllJOt'l 

is cmplnsis.ed b~ .:ontr3SI \\ith th.: use of .:h.:nu.::U rcJu.:...nts to c~ out the 
s:am.: pro.:.ess Gr:aphs. (l..:ang.:fdd.. W.: G:alun,,tc.:hruk.. <Apr. 1992). SJ.•-'>­
pp. 1327-1330 (:n G.:rmmJ ISS'." 0•.116-12.J:ZJ 

0883 IO~-EXCHANGE AGE!"IT AND l:"SE TIIEREOF l"t EX­
TRACTING HEAVY METALS FROM AQUEOUS SOLt:­
TIONS. [BIB-199311-13-04081 
. .\ n.wcl ion-.ex.:h3ng.: :igcnt. m :aluminum-.:nrid1d ;uuloguc to tli.: ZCl)Utc 
.:habaz1t.:. hcrcm;if\cr-. .\1-Ch:ab- is disdoscd. The Al-Ch2b is used in pn-.ccsscs 

for r.:co\·cring prc.:IOUS metals from ~ous solu11ons or for n:nlO\ir.g toxi.: 
ha•~ mcuis from .:onumin:atcd :lqUCOUS strc;ims 1 Kuzni.:k1. S. '.\.L Wh~lc. JR .. 
(29 Jun.: 1993). [in English). P:u.mi no. l·s5:::.-o:: (l.S:\l Coo,·mt1on dale 

I July 1991) 

0884 TIIE SX-EW SOLl,-IO~ TO PROCESSl!\'G LOW GR.\DE 
COPPER ORES. (BIB-199311-&J-OU3) 
The solvcnt-.extn.."tlon-.:1.eciro"ll"--mg (SX-E\\") pro.:cs• cxtr:a..'15 coppcT from 
lo" gr.ule ( c. g. 0.4° o \ oxide ore fonncrly kfi :» w35tc from sulplud.: ore 

ei..tr.a.."lion.. 2t U.0111 IWf the opcnhllg cost of con•·cnt1on:U pro.:css.es. Aft.er hghl 
.:rushing. the oxide ore 1s sprayed with "'.::ik sulph=.: a.."id on leach p;ids and 

converted to sulpll2lc. 1ltc lc:ach:dc is mixed \\ ith e:.lr~'1311t bearing k.eroscnc 

"'hi.:h .:xtr:acts the Cu from and re-acidili.es the aqu.eous ph3Se-th.: b2rrcn 
r:affmatc:. The r:affma.te s.ep~ in scnling unks and is pumped back to th.: 

h.:ap-lu.:h pads while the Cu-rich kcroscnc is mixed ..-ith a highly acidic Cu-nch 

sollllion "here the Cu is extn;ted by clcc1tolysis 1hc reasons gi\·.en for lo"' 
operating .:ost includ.: no milling. fot\\'.:r workers. no smelting. and less capilil 
and maintcnan.:c. Analysis of the two l"S compm1cs coming iruo produ..-tion 

concludes that they arc good long-term inv.estmcnl>. (Ro~s..T. '.\.I.. lntcrna11oiul 
'.\!ming Re•·iC\\. ('.\la~ 1992\. (291. pp. 4-5 (ut Enghshj.) 

0885 AN ENGINEERED CALCIUM CARBIDE DESULPHUR­
IZER FOR LOWERING SLAG REAClnlTY. [BIB-199311-51-
1605) 
Emir0M1cntal concerns mve recently b«n growmg O\ er the disposal of rcac­

t1w ~-sulphunzmg slag. Consequently. increased prcssur.: ha< b.:cn pixed on 

th.: foundry mdustry to rcdu.:c the rca.::tivity of this slag To addrcss dus problem. 

<.:yanamid has dC\·elopcd an~"' prO<luct "'hich s1gnili..::intly rcdu.:cs the calcium 
carbide content of the dcsulphunz111g slag Testmg cqu1pm.en1 and procedures 

have also been de,·eloped to evaluate both the .:\'.lstmg IC\·cls of carbide 111 th.: 
slag and the d.:cre;ised le\els wluch ;ire achieved "·1th this nc\li mat,TJal. llte 
dC\clopm.:nt and use ofth1s cngmc.:red carbide dcsulphurizcr has mad.: possible 

significant .:n•lronrncntal md cffic1m~ unproHmcnts m the field of .::alcmm 
.:arb1dc dcsulphunz111g Conscqucntlv. the lifcspm of cakium carbide m du.:11k 

U'on dc:su1phunza11on has b.:m increased. a.< haw the benefits of its use 111 the 
foundrv tndus~ Graphs 10 ref <&ricer. BJ .. Canadian '.\.hrung and '.\.leiallur· 
gic;il Bulk11n. (June 1992). U. (961 ). pp. 119-121 [in F.nghshJ !SS:\ 0317-
0926) 

0886 ENVIRONMENT AL !\IA TIERS SURROUNDING DROSS 
A.1'1> ITS RECOHRY. (BIIH99311-;'1-16231 
1l11s pap.:- ~,·cs a !>road outhn.: of the cnvtronmcnt.ll ma:tcrs related t•> dros' 

and ,;_. . :ry This scrv.:s as an 1ntrodu.:11on "' ,,thcr papers in th.:se procced­
mg:< \lihh·h .... 111 supph· more dcUJI on dro" mm1m,.a11on 111d drn!'s pro.:cssmg 

The paper .:on.:lud.:s that lcchnnlog1cs arc either a\a1l•hk or arc b.:ing dc,·clop"d 

'·' .lddrcss th~ cnvtronmc:nul .:on .. ~c:m"" 3..'li.M)i:1.ttc:d "1th dto~~ and 1l" rr.t..:oven ~ 



;•ASTE MINIMIZAT10N lN INDUSTRY - M .. 

rd~ (Ross. UL . .U.D.l!Xt.'.\I CAST tiOl.SE TECW-'OLOGY: THEORY&:. 
Pil..\Cfl!"E. '.\ldboume. \"i,;tOO.... Austn'•1. 1-8 Jul' !993. Publish.:,. Tiff 
:..u:-o:ER..l '..S. '.\IET . .U.S & :'I.IA TERI . .\l.S SOC!ETY . .i::o Contm<>n\\C~ Dr .. 
W:a=nd:>le. P('llftSylv:inU 1~086. t·s . .\.. (l<IQ)) . .,'.I.kt..\.. 93ll·i'2-0~:1. pp 
23~-:JS [in English).) 

0887 DEVELOPMENT DOCUME!liT FOR EFAJJENT LIMI­
TATIONS GUIDELINES AND STANDARDS FOR THE ALU­
l'llNUM FORMING POINT SOCRCE CATEGORY. 
iBIB-199311-52-1787) 
Th.: pl.Wp)SC is to pro'i& the supporting tedmial d3u r.eguding \nter us.e. 
pollut.111ts and n-.aimt t.ed>..nologics fOf' :in~· (BPT) b.est pr.t.."OC:il te.:hnolog_ •. 
(B..\n ~ anibblc ~-tmolo~. tecn best .:01m:ntion:al too:hnolo~. 1'.'SPS) 
new wun.-c po!rl'onnan.:c suncbrds orprdn:amtent s~ focexisting s<>11.-oes 
(PSES). :ind prCIR.llrnent st:tnd:irds for new sour.:es (PS:"S) ..-hi.:h EPA :n3.y 
.:ttoos.e t•> issue for the . .\1111'1\inurn Forming Category. und.:r Se...-tions 30 l. 3Q.i. 
306. 307 md ~01 ..:>fW Clc:in Wa!o?r ..\ct. (Gov. Res . ..\nnowi.:. Index. 119801. 

PB93-108213 X..\B. Pp 617 (in English!. 1ssc-; 00'.17-9007) 

0888 EVALUATION AND IMPLEMENTATION OF NO­
Cl.EM PASP::S. (BIB-199311-S5-2281J 
En\"llOllm.mul issues 113,-e for.:ed the cle.-troni.:s mdusn, to fmd subsur:..:s for 
3SSCmbly te.:hniq~ whi.:h m,·olv.: washing w-ith chlorofluoroc:ubo!Uk sol­
vents. Tests were condu..-ted on 7 ..-atcr soluble solder pastes :ind I::! n•>-,;loean 
pastes. The study .:onduded that many water soluble and n<k.'l.:311 p:istc formu-
131ions bck. ~ ta.:k time that R.\!.-\ past.:s possess. n<Klcan p:ist.:s cm p.=:form 
satisfa..-toril~ in a surfa.:e mount produ..-iion pro.:ess. :ind some rc capable of 
mduri!lg eS!rmle cn,·il'oomtnul .:onditions. Solder b:illing with n<Klcm p:astcs 
.:ar be minimiz.:d Photomi.:rograph!.. Gnphs. 8 ref. (Freitag. B.~ Circuits 
Assembl~. (..\pr. 1992). 3. (4l. pp 30-32. 37-38. 41 {in EnglishJ. !SS:-: 1054-

0-I07) 

0889 DEVELOPMENT OF N~LEAN WAVE SOLDERING. 
(B~l99311-S5-2282) 
Hewl.:tt-Pa.:karci" s Pucrto Rico manufacturing opcra11ons investigated inert 
abnosph.:re wave soldering with nitrogen and condu'1.ed tests to ddennine 
ac.:cptable lewis of oll.-yg.:n. Soldcnng results usin~ IOOO ppm 0 .,..ere .:ompa­

rable in solder defc.:t ltvcl and qua!~· to results ~mg only to ppm O ;ind 
supcnor to boards pro.:esscd in air Titrec "ave sold.:ring machin.:s will b.: 

converted to ~ with wave-only inening hoods. E.:onomi.: .:omparison deter­
mino:d th.al membrane ~ .:onuinmg IOOO ppm 0 can be cost cffecti,·e. Gnphs. 
J ref (l...:.:hok. C..\.~ '.\kDo113ld :..l.G .. Rodrigua-Sallaberry. S.~ Cir.:uits 
Assembly. (..\pr. 1992). 3. f4). pp. -i:-45. 47 (in English). ISS~ 1054-0407) 

0891 PAINTS: EVOLUTION Al''D TE'.lt'DENCY. (LES PEIN­
TIJRES: EVOLUT7 0!li ET TENDANCE.) (BIB-199311-57-13861 
In 1990 Western Europ.: used ~.3 m'1lion tens of p.air.t for mcul prole.:tion and 
de.:ooool'I l"nf~ly·. this was a prin...~ soon:c ..:>fpollution. since 70°• 
.)fthe JWnltng W1.~ done.- b_v spnying. a method wb..>s.: effi.:icn..-:-· is only 40-60" • 

in ord.:r to reduce p;:>llunon. ~ h;i•·c been made m beth the painl 311d w 
meth.xls of ;irpli.:at1on. ~us.: c.C-hirh solid-painl:s ..:uts the soh~I pcrccnbgie 

for apprnx 509. m .:on,ention:iJ ~to approx:~• .. This has .:rc~ed another 
problem in th:ll these p;unts b;a\·c a high •is.:c:>st~ ;uid att more clilti.=ult to ~ly. 

Sun<Qrd wu.-.. solubk pamts offer an a.-.:cpuble sol,·cnr.. "'1t have: an utonulic 
lumt on final thidness. Polymcn forming m emulsion in water arc now ~ing 
~.:d i.~ the auromobiL: ind~. Resins used as !)3int without a soh-ent ad 

' "Wlied by ck-.~sition arc finding new uses ;me!""' now ~· o of the 1'113.l'Ut. 
, Poly'-in~i c~ do not 113.v.: a soh·cnt and :rre applied wtth l \" md EB 
· dq>osition. . .\II of these n<"·er methods ~ill rc:<ult m much less pollution Ihm 

thctr prcde.:essors. Graph$. (BUn.."Otli. :'I.I.: Galnno-Organo-Traitcments de 

Surfa.:c. (De.: 199:?). (631 ). pp 1045-1046. 1051-1053 (in Frcnchf. 1ssc-; 
030 :?-6-''ii) 

0892 REMOVING AIRCRAFT SURF ACE COATINGS. [BIB-
1Q931 l-S7-1392J 
In the past.. ..:oatings h;i,·e been mno\·ed from :iirfr:unc surf~ :,y the use of 

' d'ICmical strippers. bum-off systems. sandmg or sandblasting. Due to increasmg 
environmental .:on..."Cf!IS. rcsear.:hcrs began 10 iiwestlgate olher means of remov­
ing surf3':e fmishc:s. Plasttc mcdi2 bbsting (P'.\fB) ,.-25 regarded as a pottnti:ll 
process to rcpl:JCe the coavcntio113l mdhods P!\.!B is des.:ribcd as being o;upcrior 
to) con\·c:rnioo:il removal systems Ul l!WI~ r.:spe.:ts. Th= is no disposal of 
d1emic3l. solvcnls in,·o1'·cd. The process ~cs rc.:y.:labl.: plasti.: plll'tic:lcs which 
arc bardtttlunthe coatings butsoftertt..mthe unckrlyingsubstr.ues. This means 
tlul top.:oatS and primers c:in be rcmo•·ed without damaging the substrates. Th.: 
process is more e.:onomi.:al and is eicpcctcd to bccom.e a.:~ as a standard 

I 
I 

process for the rctnO\-al of coatings from aircraft surfa.::es. (Pauli. R.: ..\bboll. 
K.E.: Owens. C.E.; Aerospa.:< Engin«ring. (Apr 199:!). 1:. (4). pp. 9-11 (in 
English). 1ss:-.: 0136-:536\ 

I
i 0893HELPFORHEAVYMETALREMOVAL (Bl&-199311-57-

1397} 
I Bc.:ause of tighter .:11\Vomncnta.1 r.:gubtions. th< m.etal fmishing industry is 
J under in..'Te:asing pressur" to impro''" its methods of operatiol'I Tiie: '.'alm.:t 
· ~ dc,·ctoped by c-;alco Cnisolv Group o\·er.:omcs problems m treating 

meul effi~t by using a multiple component syst.:m consisting of a havy m-=ul 
precipitant. .a .:oagulant and or tlocculant. Stri.:t .:ol'ltl'ol of pH is unnecess~ry. 
(BonclL W.: Finishing. (Sept. 1991). 15. (9). pp. 50-~I (in English). !SS'.' 
0309-3109) 

0890 CHARACTERIZATION OF SURFACE CONTAMINA- , 
TIONS ON METAL SURFACES. (CHARAICTERISIERUNG 
VON OBERFLACHI.NVERUNREINJGUNGEN AUF MET AL­
LOBERFLACHIN.) (BIB-199311-57-13731 

0894 con.COATINGS IN nn: NINI.TIES: ECONOMIC AND 
ENVIRONMENTAL DIVIDENDS. (BIB-199311-57-1.&llJ 
This papff deals with the h1Stoncal deHlopment of coil coatings. the t.:.:hnolog,. 
of the process. md the economk environmenul. and pcrformmc.e advantages 
of prepaintcd metal 6 ref. (Cocuzzi. D . ..\.: Pikher. G.R.: . .\D\" . .\.\;CEOCOAT· 
fXGS TECW-'OLOGY. Dearborn. !\.li.:hig:an. CSA. 10-12 June 1991. Publish· 
tr: ESO-THE E'.'Gr.>;EE!lr.'G SOCIEn. Od•oit. :'1.!rclugm 4&202. l"S . .\. 
( 1991). (Met. ..\ .. 9311-72-0523). pp. 67-71 (in English).) 

The results arc reported of a surfa.:e examin;Uion of '1ur cold-rolled steel strip 
s.vnples conducted according to the German si..n,fard or.- SS 928. Part 4. 

C.1fbona.:eous substances. such as oils. greases. wax.: : and gr:aphitic .:arbon. as 
well as salt. chloride and sulfate contents wae analyLed. It was found Iha! all 
samples were only minimally contamin3.ted on thcu: surf3':es by .,..ater-sofuble 
salts. Relalivc to carbonaceous conwn1J1311ts. single st.age surfa.:c .:leaning 
re~ultcd in an 90°0 removal c:ffi.:iency. wh:ch could be increased to 98°0 b~ 

mechanical mean.< suo:h a.• rushing or blasting. in this corme.;tion. it is recom­
mended !hat on the onginaf steel strip carbonacco~ protect1\·c coaling. against 
.:orrosion are kept to the absolute minimum. Fin31l~. tit.: rem<wal .,f ferrous 
residues from m.:Ullurgical pro.:cssing r~quircd further me.:hani.:al tr.:atmcnt. 
It 1s concluckd that the d.:tcrmina•ion of the ~·pc of cont.1minanl< on the surface 
of the workpiece and a h1g.'i degree of dccont.amma&ion effect1vcness assure a 
superior quality of the end product. a.< well a.< an optirmzing of the proc.:ss 
tc.:hnology ~lorco.-er, an automated rinse hath .:ontrnl lcad<. to a !o,.crini; of 
"astc "ater pollution 9 ref (Sommer. J.. Grcssm311n. K.: \cu.: Huttc. (Oct 

19?1 ) .. 16. 1 l J. pp. '.\!15-'.\R7 (m Ckrmanl ISS\ 00111-.1207) 

0895 EXPERIENCE WITH A RECIRCULATED AIR PAINT 
BOOTII WTilf voe CONTROLS. (BIB-199311-S7-1414) 
In I 98S, the Ohio EPA 1s:;ued a Permit 10 lnsull f PTI) to '.'\anstar lntc:mazion.al 
Transpo1Ubon Corporation f<'f tltc consuu..-tson of .a new paint facility adjacent 
10 the exisung assembly plant near Spnnefteld. Ohio The major provision of 
the PTI was the requiremc:nl to capture and destrov al feast 85. ~· o of the \' OC 
em1ned from the ('l.O;o recircul:iling airlrp .:oat mg lm.:5 h \"1.S detcnnmed during 
an exhaustl\·c emissions tc<llng program thar the capture ~ffi~1en.:y .:omponcnt 
wa.< the hm1t1ng fa..-tor for complian..-c The d1ffi.:ult1.:s m qw.nt1fymi; .:apturc 

1 dlic1.:n.:,· have alrcad' been d1s.:usscd "' ~k0311id ct al (1990) II wa.< 

.j".' 



.::ipn!r.: .:tli.:i.:n.:' .,f .1 n:.-U'.:ubr.:d '111" s~>t,-m S<>m< .,f U,., m'"'t un,,..1n.an1 

.-m~ks "' \:.>ns:.v·s syst.:m -'tt.: p.tmt dto<m1stf'.'. b..>Oth .:k»>!in,-s<. ;mj 

.:mplo~~-..n:l~1ons. 1'.\.!:Ihrud. T W ..• \D·:.-\.'\CEDCOATI\:G$ T~.Cli:-;OL­

OGY. 0.:3lbom.. '.\lidugan.. l"SA. 11).IZ Jun.: l')ql. !ubhslk.-r ESD-TiiE 

E~G[';EERD;G SOCIETI". D.:!ro1t '.\.lidupn ~s::o::. l"S.-\.' l~H ). I '.I.Id A .. 

9311-7:!-0'."231. pp l!l'."-rn- {1n Enghsh) > 

0896 ACTIVATED CARBO!" FIBER ADSORPTIO'.'\ SYSTEMS 
FOR PAL"iT SPRAYBOOTH SOLYE!'tT E!\llSSIO~ CON­
TROL !B~l9931 l-57-1459) 
Th.: ''"'trol of sol,·.mi mussrons from 1>3111! spn' ~ ~ b«n .> .:h.ill.:ng111g 

.:n\·ll'Orun.:nul m:uug.mi.mi probl.:m T oe.:hru.::il .:mJ "''SI pn-.bl.:m:. h;i'" inhi1'­

it.:d th.: insulb!wn of ;idd on "•'fltrols Lirmut1ons of n~• p:iinL' ;ind p:im1111g 

toe.:hn11logj.es. how.:wr. m•·.: r.:sult.:d in th.: n.:.:d for :idd on ·:,)(ltr<>I< le' mttt 

rn--.r.: string.!nl .:O\"IJ'OOm.:nul r.:gubuons '.I.for.: .:<-s:-dti:."tl\.: m.:thods t"l>r 
.:ontr:>I ofth.<s.: l:irg.: ur ,-.,(urr..: lo" sol,·.:nt .:on.:.:ntr'1tioo .:misswns tu.-.: b.:.:n 
d.:.-d<>p.:d C ombin:illon o[ :i-"tl\ '1l.:d .::irbon fil><.-r ;idsorph"'1 hot .>ir d.:sorption 

'' st.:ms with .:.>t;il~ 11.- or th..-rnul 111.-in.:r.11ion s• st.:ms r.:du.::.:s signifi.::;m:I' th.: 
\lp.:r.lling .-osts ,•f :idd on .:c1ntr,1ls for paint spr:i\booths !>~ .:or:..:.:ntntmg th.: 

.:missions h.efor.: in.:in.:r.11ion. Sm..:.: ,1p:ntmg .:ost :ar.: mor.: sigrnli.::int o.-.:r :i 

5-15 ~.::ar tim.: p.:riod th:ui insbll.:d "'jmpm.:nr .:osts. th.: us.:''' .i.:tl\":ll<!d C fihl!r 
adsorpt1on md hot :tit' <ksorpllon m;ik.:s in.::m.:r.111011 .> mor.: .:ost<ff<!.:llW 

sol\·.:nr anissi•>n control for p:iint spr.iyboolits th:in dm••"I 111.:111.-ntion. Ex=­

pl.:s ,,f :i--n.i:il msull:it1on P"rfonn.:lllC.: and e.:onomi.:!< sh''" th.: t.:.:lmi.:'11 :ind 

.:.:onomi.: dfl!.:t1v.:n.:ss of a.::ti•:ii.:d C fiber :idsorption s.-s1.:ms 1 l\.:nson. R. E . 

_.\!)\".-\.'>CED CO.-\ mGs TEC~OLOGY. Ck3rbom. '.\.li.:hig:in. l·s.-\. I 0-L! 

Jun.: 1991. Publisher: ESD-THE E'.\Gr\EER!XG SOCIETI·. D.:troit '.\.!idu­

g:in 4820:?. L'S.-\. ( 1991 ). ('.I.kt.-\. 9311-72-0~::31. pp I l'."-1:5 [111 English).1 

0897 ESTThlA TE OF MAXIMUM AMBIENT ISOCYANATE 
LEVELS FROM AN JSOCYANA TE-BASED CLEARCOAT AP­
PLICATION. (BIB-199311-57-1460) 
In th.: F:ill of 1989. :i major automc.tl\·c :iss.:mbly plant in '.\.li.:h1gan b.:c:une Olll! 

ofth.: flt'St l"S pl3llls to spray :i two-compon.:nt polyiso.·y:uut.:-b:iscd ck:ir.:Ootl 

p3int. Th" p;um is prim3Jil~ .:ompos.:d of rclatiwly high mol.:.:ul:ir ""'ght 

dtlso.:y:u1ai.: pol•m.:rs (prim:irily th.: 1socymunt.: t uith <lnly a tr:i.:c of th.: mor.: 

.-obtil.: h.:x=.,th~ kn.: diso.:yana1" monoml!r. AllhOl.'gh iso.::y:in311!s arc gl!n<:r­

ally toxi.:. 1°.ofth.: toul spra~ed is thought to hi! cmi,..:d frorr. th.: sucks \\ml.: 

oth.:r studi.:s have mwst1gat.:d asp.:.:ts of ..-oner saf.,ty. non" h:i,-., .:onsidl!red 

the mibi.:nt con.:.:ntrations that result from sud. cmi»1ons of these compounds 

To d.:t.,rmm.: the pc,tcntial env1romn.:nul impa.::t of th.: iso.::.-:inat.: emission!. 

the ma.ximum 8 h :unhi<!nl .:onccntr;allons of iso,~·3llottl!s do\\ll\\ ind of th.: i;imt 

..-.:r.: .:stimatcd und•T full produ.-iion and "orst..,;as.: ml!t.:orolo~. md th.:s" 

v.ilu.:s ""re .:omp31'ed to a.:ceptahl~ ;arnbil!nt lc.-"ls dl!t.:muned und.:r '.\.h.:h1-

gm ·s propos.:d air l<'xics rule. '.\.k15urcm.:nts of iso."'·:in:ite monomer md 

pol~ llll!r .:on.:cntr:itions mad<! in D.:cemb.:r 1989. at a sing I.: spr:i' booth modulo: 

in the plant "ere s.:al.:d to th<! full production rate to .:st1m21.: maximum su.:k 

.:mission rates '.\.l:iximum :unb1ent .:on.:.,ntrat1ons w.:r·: cakul:ited using th.: 
r.:lallonships b.:t".:cn su.:k "missions and :arnbil!nt lewis of ,-ol3tik organi.: 

.:om pounds th;ii h.ad hl!en gen.:rat.:d for lite plant· s original alt' p.:rmit vPh.:at1on 

The results of !h.:s" c:ikulauons indicated th:it the maximum ambi.:nt .:on.:en­

trations that could b.: .:xp.:cted were 0 026 "g m -) for the m11Mm.:r :uid 0. 280 

ug m-' for the pol~mCT-levels more than an ord.:r of m:ign1rud.: belo..- th.: 

'.\.!ichig;m gu1d.:hne limit• Graphs. •= r.:f IF.:rman. '.I.I:\. R,iss. R.L. :\D­
\·.-\~CED CO.\Tr"GS TECH:\OLOGY. D.::irbom. '.\.h.:h1g.111. l·S.-\. I0-1: 

Ju°" 1991. Pubhsher ESD-THE E\:Gf\:EERf\:G SOCIETI°. Detroit '.\.h.:h1-

gan 48202. l'S.-\. (19911. (~kt.-\. 9311-7:?-0~:3). pp 1:7-!lll [m Enghshj > 

0898 PRODUCTION EXPERIENCE WITH AUTOMOTIVE 
WATERBOR!liE COATl,GS. (BIB-199311-!'7-1-4621 
The ne.:d to rcd1~:.: volatik org.1111.: em1~s1on.• .Jnd !herd" .:rcatc m<'rc ennron­

mentall\ fnendh .:oat1n~ " "'mplc!dv alt<!nr.g the na!urc of •oatin;: pro.:ts< 

used"' the automnll\'c industf\ Wai.:rh .. ,mc h.L<c.:1>JL• allo.- apph.:311,>n at l1m 

,,,(umc solid<. lhus produ.:mg optimum melalh.: etl.:.:t "h•k mJin!.uninr, .:<'m· 

ph:V'l~t with cm1~s1<'n ri:J::t1lat1nns In nrdi:r '" ~\mtrnl rh.:1,if"l1~\ 111d th~rd,\ s;1~ 
r..:s1st.am.:t: and m.:tJJ naJ..i: on..:ntat1nn. ~I n1,\d J~\h!'Oll"' m1"'T1l:.!d fl't'J\n1.:r h.1~ 

hi.:.:n dt:v~!o~,i Pro • .:.:s~in~or th.:~~ h.1.'\C:Loats I!. \1mllartopr..:~.:n1 ~ol\ "''1ll~h<lm"° 

fint<he< with the e\.:cpllon lh.11 ·.ldmic•< sled C•J111pmen1mu••he11'ed and \\aler ! 
mtL .. t ~ r.:mrl\ .:d ht.·fnr..: appli~.1t1nr. C'f ":h:.u,:n.11 ·111c: produ .. ·i:,,n k.,~1h1hf\ nf 

-IX 

"""t.:rborn.: b;as.:.:o:its ":is tirst csubl.shl!d 111 :i Cm3dim tru.:k "5S<"mbly pl:int 

otnd in tl1I: n.:xt tw•' ~.:;an s.:.-e-;al otb:r produ.-i1on f'1Liliu.:s :arc "XJl"~"ll!d to 

.:on\M to this n.:w toe.:hnvlo~. Gt3Pfis 1.fo~ C: .-\D\".-\.'>CED CO.\~GS 

TECH~OLOGY. D=bom. '.\.11.:lugm. l·S.-\. 10-IZ JWll! 1991. Publisher 

ESD-THE E:-.;G[';EER.-XG SOCIETI". Detroit '.\.li.:higm ~S:O:. l·S.-\. 
i1991).('.\.lc:t .-\.. 9311-7::-0~:3). pp. 161-166 [in F.ng.hshl) 

0899 EVOLUTION OF COATL'liGS. (EVOLl'.TIO:S DES 
REVETEMENTS.) (BIB-199311-58-1259) 
impl't'Wm.:nt of P"rfomun.:.: :ind n:du..--tion of cost ha,-.: ;ilw:iys b.:•'tl th.: two 

pnn.:ip;tl fa.."tors in th.: c.-oluuon of pro..-.:dur.:s. Qu:ihf\· ( n:quir.:d by .:ustol!1"rs > 

:uid .:on.:.:m for th.: .:11\ironm.:nt (n:qwr.:d by lc:gisb.tionl luw b«n :iddl!d h' 

th.:m mor.: rc~.:ntly . Tiii! r.:gul31cd rn.31,"f'ials in th<! .:o:itmg 111dustry :ar.: .:hronu.: 

a.:id. .:y:uud.:. compl<!X matl!T'i..'ili. lluond.:s and h.,:i,·y meuls su.:h :is c3dnuurn 

Subst1111t.: pro.:..dutts m.:ludmg the us.. of tri.-:il.:nt d1rom.:. p:iss1v:uion for 

.:hromi.: :icid. dl!g'!"c:ismg usmg m'1lerials other th:i..'1 .:y:inid.:. md elimin31ion oi 

.:ompkx m:itmals :arc :ill bl!mg tried :i.< repl;i.::.:m.:nt<. \\ l!CT.: th" polluunts 

cmnot b.: repl""ed mun.:d1:itdy. mud1 k1\\.:r .:on.:.:n•ntioc.s :ar.: us.=d. lb: 
sc:irch g°"s on. (lop.::. A. Galuno-Orgmo-Tnitl!m.:nts d.., Surfa.:.:. (Dec 

1992). (6311. pp. 105+!055 [111 Fr.:nch). !SS'.\ 0302-6-P7; 

0900 THE DEVELOPMENT OF EIWIRONMENTAL CON­
TROL TECH.~OLOGIES IN JAPANESE NONFERROUS 
SMELTERS. (BIB-199401-42-0003) 
This p;tp.:r <kscrib.:s th.: <!ndt:n-or of th.: J:ip:ui.:s.., nonfl!Tl'OUS smdt.:rs for th.: 
d.:wloprn.:111 of emuonm.:nul .:ontrol t.:dtnologi.:s after th.: S.:cond World 

War. In th.: 1950s. th.: sm<!lter.; start.:d to rl!co.-.:r sulfuric a.:1d !rom no• only th.: 

ro:1Sting gotS but the off-gas of smelting furnace. In th.: 1960s and 1970s. m.:.:tmg 

th.: r.:gul:it~· sundards for pollution control. lltey dl!wlo!"'d swuble pro.:.:sscs 

for th.: desulfurization process of fugiti\".: gas. m.:rrury rl!mo,·aJ from SO: g:is 

and h.-dr.>md.Ulurgical dust treatm.:nt process for th" r.:co•~· ofhc:a•-y rn.:tals. 
This p;tp.:r finally shows ho"· the smelt.:rs rtdu.:.:d CO: g:is emission in four 

d.:cadcs. Gnpils. 22 ref (Leda. K.: FIRST ~IER..'>AllO'.\.-U. CO'."FER­

E'.\CE O'." PROCESS[';G '.I.IA TERl.-\LS FOR PROPERTIES. Honolul\L Ha· 

"aii. t·s.-\. 7-IO :\O\ 1993. Publisher. THE '.\.lr\ER..-U.'.". !\.IETALS &. 
'.I.I.\ TERl.-\LS SOCIEn· t T'.\IS). 420 Common"";ilth Dr ..••. , ~ndal<!. P.:M­

syl.-;uua 15086. CSA. (1993). ('.\kt. A .. 9~01-7=-00281. ~ >X2 (in Englishp 

0901 UTILIZATION OF WASTE TYRE AT ONAHAMA 
SMELTER (BIB-199401-42-0007) 
After the s.:.:ond oil .:nsis in 1979. eXJl"nsiv.: bunker C-oil for re\"Crb.:r3tor: 

fwll3c.:S al Onmama was changed for lo" pn.:<!d alt.:mat1ve fu.!ls hk.: coal . 

whi'h is no" a ma.in fuel and 1s consum.:d approx 9000 '.I.IT month .-\t th:it tim,, 

ut1h.uuon of "ast.: f\Tes started. illegal clumping of ..-hr.:h be.:am.: a social 

pro!>l.:m in mmy places 111 Japan yc:ar by ye:ar . .\t first chipp.:d ~T.:s "e • .: u.•.:j 

for r.:.-crbc:ratory fum:i.:.:s ThCTe.ifter a pyTO!ysis and disti!la11on tcchruqu.: of 

..-aste ~Tc "a:; &.-.:lol"'d m order lo r.:al1Lc high<!r ratio of the altcmativ.: fu.!I 

for r.:verbentory furna.:es. Consequently oil. gas . .:arbon po"dl!r and c~.:ar could 

b.: r.:cowr.:d as th.: second:ary fuel from waste f\TI! \;-,.,. dupp.:d ~Te and ..-hole 

tyr" :ire utilized at approx 700 and 3000 \IT month. resptct1.-cly. and 11 also 

contributes to cm·ironmcntal procection. Graph.' 1 Oshima. E.: lgarashi. T . .-\h.:. 
K: FIRSTf\:TER~.\110~.-U.CO~FEREXCF. 0:\ PROCESSl~G '.\.l.\TERl­

ALS FOR PROPERTIES. Honolul\L Hawan. I ·s.-\. 7-10 :"'ov. 1993. Publisher 

IBE '.\.II~ER.-\LS. '.\.IETALS &. '.\.IA TERIALS SOCIEn· (T'.\.IS ). 420 Com­

mon""alth Dr .• W:arrcndalc. Pcmsyl\'an1a I ~0!16. I ·s.\. (1993 ). ('.\let A. 

9401-7~-0028). pp 133-136 jan Engli.•hj.) 

0902 CONDITIO~S AND LIMITATIONS OF MATERIAL RE­
C\' CLING. (VORAUSSETZ'JNGEN UND GRENZEN DES 
STOFFLICHEN R.ECYCLINGS.) [BIB-199401-42-0011) 
Closing th.: circle "rth regard to rcc~.:hng mJtcnals is quite often sem ;i.< a 

poi;rtl\ e a<pe.:t Therefore a great deal off aith 1s b.:mg put into sa\1ng r,-sour.:es. 

rcdu.:mr. the en\'1mnmcntal hurdcn and .-on.<rd.:ra11on '""3rd nc" d.:p0<1t ;irca.' 

Re-:,dm;: I' "nh one nfthe p0<sihiht1c~ for ~.:nm~ nd ,,f ..-."l''"· apr<>cc>S ""ht.:h 

.slco1 1 r~qutre~ th( u,;,c c1f rcs"ur..:~s. ;vid i:rcat~~ \\a .... ti: and t..m1ss1on" Th.: ~0nd111nn 

required. '''la~ .. re.-.:hng a.< the mo'! ccnlni:r.:all• ctli.:1cnt m.:lhod 1.-, g.:I nd 

nt \.\J.<k 1., an c.:11h,r.r.:all' '"""hie manner. " 1h.11 the d1ffcr,-n.:e .,f the 

01!1.'~\C.:it\ pnmat'\ fC"i.oUr~~ for f('._:'\(ltnf. anJ manufacture tlf !il!t:.ond.v;. r,SV• 

m.11l'fl.1ls must h(' lo"t:rth.1n fht: pt1mat\ r~~nuri.;l.' ... r&:qum.:d for .1lt.:mat1\:\!' ":i..-.1..: 



WASTE MINIMiZATION IN INDt"STRY - METALS 

d!Sp'~ md..'iOOs &Ming th:s m nund. the s.:nsibk linuut1ons for r.:.:,ding Jr.: 

.it11omJli.."3lly «:t :"<'l in .:v~ .:;is.: is lh.: r.:.:y .:ling of nw.:ri~L' .:..:ol,,gi.;;ill\ 

ori.....utc:U Conditions md lim1LlllNIS stlpUbtc .:a.:u vUi.:r TIK .:..;,,logicl hnuts 

= gi,·.:n ;i IN oi ..:onsi<knuon ..-h.:r.: =~·ding :s ~-on.:cm.:d Gnphs ~ r.:f 
(Fl~h~.G.: ib&x Runds.:h3u.(1993l. ( 1-:). pp :1~:;g [inC..:rm:mJ. ISS'.' 

037(}.36~7) 

0903TIIEPOSSIBilJTIESAAl>LIMITSOFTHESHREADL"\G 
TECHNOLOGY WHEN RECYCLING CON5mfER ~IA TERI­
.US. (MOGUCHKEITEN UND GRENZEN DER SHREDDER­
TECHNOLOGIE BEm STOFFUCHEN RECYCLEN VO:S 
KONSUMGUTERN.) (BIB-199-'0l-'2-0012) 
Shr.:;iding mc;ins ttdu.:ing goods in size so that all ~-rap pio:c.:s .:001~ of 

oil( m>.tmal .::m bo: f.:d to >. s.:p3'31.: ro:cyding pro.:.:ss. Th.: shr.:.idmg t.:.:hnol· 

ogy tod:ty IS of a high sundud md w.:11 d.:,·.:iop.:d. [ffi.:1dll ~T.lp prep31'3tion 

for the st«I industry is n.:.:.:ssM'• du.: to th.: tn..o.:asing number of old .::ars :md 

us.:d .:onsum~ it.:ms. \. :irious hmdling m.:thods in th.: shr.:;id.:r .:11.1bl.: .1lmos1 

I 00-• s.:p.11'31lon dft.:i.:n.:y. ~l:m-m:a& filns. rubb.:r it.:nlS . .1lld ;:l,_,.s .::in only 

h~ ='·d.:d to a .:crum .:i.."t.:nL In this .::IS.: lh.:y = sort.:d m:mually. In this 'IUY 

mmy md.lls. fibr.:s poly·.:st.:r rmi:.:rials. 3l1d glass ..:m bo: r.:..:~·.:l.:d m:1.o . .- tun.:s 

md ..-ill not b.: .1 burd.:n to rwurc. Our r.:sour.:.:s ..-ill b.: sp:ir.:d. .:n.:rgy sn.:d. 

md th.: ""'~t r.:li.:,·cd. Gr:iphs. (S..:hmicg_ F .: R:llkx Rwids.:h3.U. ( 1993 l. 

(1·2i. pp. 279-:88 [in G.:nnan]. !SS'.'> 0370·36~7) 

~VARIOUS MITIIODS OF METALLURGICAi. RECY­
CLING. (V[RSCIDIDENE VERF A HREN DES l\IET ALLUR­
G ISCH EN RECYCLINGS DIE THERMISCHE 
SCHROTTBEHA.'WLUNG.) [BIB-199401-U-001") 
E ,.er in.:rcasing cnti~ism is bcing m.1d.: to..-ard thc: pra.:ti..:cd recycling mc:thods 

for scrap. This is ..-hy the m.:tallurgical rec~cling systans .ire losing out on 

a..:ceptancc and attracti\"cncss. Scrap recycling of consum~ items is becoming 

,-~· critical in G.:nn211y. T .1king the automobile: as an e.umpk ch:ing.:s Ill the 
~-rap re~ycl.: sy-stcm have bc:.:n gath.:rcd and ari.1.lys.,cf. Th.:s.: analys.:s make up 

tho: basis for allcrn.1ti,·.:s in m:yding. lbcsc alt~tiv.:s c:liminate th.: riglt!fully 

.;nticis.:d points o..:..:urring in p~-ticed recycle mo:thods. The pr"5"111.:d methods 

of m.:tallurgical rccy..:Jing arc morc: <:..:ceptablc: md .1Ur:tdi\"e. Th.:sc methods 

arc. thc: "th.:nnal cleming in a fluidis.:d t--~d-. It enables scrap pretre.luncnt of 

s:nallc:r part.•. lbis m.:thod is applicable for recycling and cle:ining of rc:movablc 

parts It is also possible to supply casting shops with !ugh quality and environ­

mc:nully friendlv ~-rap. Oily· .ll'ld zm.:·p latc:d scrap can b.: proccss.:d in an 

ennronm.:ntallv fric:ndly ..-ay m Kupol fuma.:.:. In this "'ay. casting shops can 

ro:.:ydc lh.:ir own scrap in m.:tal working groups. Total recycling in the atllcmo­

btle industry requires coordination with thc: ra..- material industr~•. The: mat.:rial 

cyclo: can only be doso:d at the suppliCT'S. not 31 the manufa...1ur.:r.;. Gr.iphs. 11 

ref (Paul. L Rad.:x Runds.:haLL (1993). ( 1·2). pp. 296-30i (in Gcnnan) ISS'.I> 

0370.36~7) 

0905 "TOTAL RECYCLING OFSCR.\PCARS". CONCEPT OF 
11fE STUDY COMMITTEE FOR TIIE DISPOSAL OF SCRAP 
CARS (EVA). (DAS "TOTALRECYCLING VON ALT­
FAHRZEUGEN". DAS KONZEPT DER SnrDIENGESELL­
SCHAIT WR ENTSORGUNG VON ALTF AHRZEUGEN MBH 
(EVA).) (BIB-199401-42-0015) 
The: combination of d.:velopment mea.•W'es. dismantling concepts. utilization of 

components and downstream m.:tallurgical recycling allows for an applicable 

contmuous future·onent.:d concept for the disposal of scrap car.: In this o\·crall 

pro.:ess an optimum combination of m.:tallurgi..:al valu.:s with lowest p<»sible 

encrg' consumption 1s achieved bv an ecologically and econom1.:all' oriented 

sequence of procedures. The ut1lizat1on of the .;hemi"&ll~ hound .:n~1gy con1cnt 

of the organ.- suhst.anccs m the scrap bale ..-111 reduce the: amount of required 

prirnM'o en.:rg\. The use of rialW"al g3S <L' m.:ltini: energy ( 1 c sc.:ond.ll"V ener~ 

sour..:c) mslcad of electn.;al energy also .:ontrihutcs cons1d~rahl\ to mm1m11c 

CO: cm1ss1ons Thi< proces• •cquencc ensure• an environmcnt·fnendl\ dispo,;al 

of s.:rar ..:ar.. "'th salcahlc h\·produ..:L< 311d lowest em1s.ion.< Graph. 4 ref 

1:->1.:dcr. W. Rade~ R11 •... !:-• .:hau. ( 1?9li. 11·11. pp 30!!-~ 14 Im G.-rmanl !SS'.\ 
OliO •. lliFl 

0906 IRON CO!''TROL L"i 1',TRATE H\l}RmtITALLl"'RGY 
BY (Aln·o) DECOMPOSITIO~ OF IRON llll '.'iJTRA TE. (B~ 
199401-42-0069) 
:ton remo,·;i) from h\dromcullurgi.;:;i! sulphate or dtkadc s~-stcms has nOI.. to 

cblc. pnwi&d .1 low..:ost route to .? sal.::ihk i=c produ..-t. Regu'ICr:ilion of th< 
Fe;- ion ;is an oxidant still relics on slo,. gas liqwd tr.UISfer. The.: pr.:s.:nt "Ori. 
.,,.:llU.11.:s thc: possibihtics in th.: rutratc system. Iron <Ill) nitrat.: 1.:a.::hmg .,j 

m.:talh.: F<: \'I' re~"UV<: iron sulphid.:s "'0Uld ~1dd ll'On Im nitrate . ...-hich Ill !Im 
wori "as found to da.-ompos.: sroouncously :nil> uon I Ill\ nilnle and iron\ l!I l 
oxides in the tcmpcratun: 1'3llgc 63-103 'C . dep.-ndL'lg oo the cx.:ess of rutn.: 

a.:id (l{'.l;O:;, pttscnL An increase 111 nitri..: ...:id lo..-cr.; Ike ckeomposruon 

t.:mp<:ntur.:. Stimng may h.1\-.e th.: opposite .:ffn"L 1 Auto) dc.::omposillon of 

F.:('."0;): ul\"oh·.:s n:duct10n of nilnlc md the gaseous end product ~as found 

to .:om.tin :II least 9~· o nobo:lium in thc: 3hs.:n.:c of mtri.: ;i.:1d. The irc1.1 Ill' rutn.: 

oxiik form.:d 120 'C g:t''" good fih~lc iron oxides Hyclro~-sis at 160or 180 

'C g>., . ., a ranarbble in..--reas.: in plrUde siz.:. In Iii.: mo1.: con.::cnt..11.:d 

solutions. hoematit.: sphcrmds of approx 25 l.1ll'l were produced. \\.b.m suffn:i.:nt 

nitn.; a.:id is present only iron (Ill) mtr.llc is form.:d in th~• auto) d.:.:ompos111<m 

A proc.:ss possibility is proposed "here iron (II) nitr'11c IS fir.;t ( :lUlo) dc..:om­
poscd to iron (Iii) nitrate. from ..-hich a bl~d stream is h~drol~-zcd to F.::O; and 

fr.'0;. The bulk of th.: iron (Ill) nitr>.k is dm:~-tly rerumcd to th.: lc:i.:hing 

opcr.lllon. Air is used for oxid3tion of the '.'O .:voh·.:d dunng (:lUlo) dc.:ompo­
sition o iron (II) nitr>.k. Graphs. Phoconucrographs. 17 ref (Wccrt. G.: Shang. 

Y.: Hydrom.:ull~. (July 1993). 33. (3). pp. :~~-::".'"! !in English] ISS'.\ 

0304-386\:) 

0907 MULTI-DISCIPLINARY APPROACHES FOR Et.VIRO~­
MENT ALLY SAFE PROCESSLlllG OF MATERIALS FOR 
PROPERTIES. (BIB-199401-42-0091) 
In the last d.:cad.:. thc: appli..:alion ofb1oi.:chnologi..:al pnn.;iples in the pro.:.:ssmg 

oflow-gndc min.:nl mit.:rials . ...-hich ar.: economicall~ not amenable for m.:tal 

produ..."tion ~- thc con,"CDtional technology. is gaining .:onsiclcnble industnal 

impcnan.;e. 1bis tmden..:y is esp<:cially motivated by the 13..""t th.1t biolechnologi· 

cal proc.:sscs arc simple to op.:raIC. 1.:ss cap1UI and energy intensive th111 thc 
..:on,·entional technologies. Furthermore. th.:s.: pro.:csscs are ""'iroruncnt 

fncndly smce they do nOl result in any air. soil or aquifer pollution. As a rule: of 

thumb. for example . .i pound of copp.:r can be produ.:cd from mining "'astes for 

abotll one-third to onc-half of thc: costs of Cu produ.:tion by th.: conwntJonal 

~melting pro..:ess from lugh-gra& sulfid.: con.:cntrate Cum:ntly. appro:. :~·. 

of the toUI Cu produ..:cd in the CS is imputable to ba.;tmal activity in h.:ap. dwnp 

and in situ lc;i..:hing op.:ratiom. In Can3d;i. an 1mporunt scgmc:nt of th.: uranium 

prc.vJuct1on is :i.:hi.:vcd by bio-assisttd lca.:h t.:..:hnologics. Olh~ ind!L"trial 

application of b1otcchnological processing 1~ r.:l;atcd to golci production from 

refracr.,~· pyntc md asse:iopyrite mat~ls. \\ll.:n subm1cron-s1Ze native Au 

p:arti..:l.:s are fmcly disseminated ..-ithin th.: abov.: refra,1ory ore materials. then 

the conventional .;yan1d.ltion technology becomes .:..:onomically marginal for 

the . .\u productton. lio•ve,·er. if these m;atcrials '.ll'c subjected to prc·ox1dat1on 

by the bactcri;i. por.:s ..-ill be ..:reated m the: mir.cral matrices and th.· follow-up 

cyanidation can successfully extract Au. This intcgr11~.1 bt"Prc:oxid.luon and 

cyanidation process is industrial!~· pra.;ticed m South . .\::i.:a. Brazil and Austra· 

ha. F!Zther establishments of industnal plants ar.: in pror,r< « m Ghana. Dm:r.;e 

biorcmcd1at1on processes arc under development for the remcnl .if nee: 
con:entrations of hca'~ mcUls and radionuclid.:s from ve~ large volumes of 

industJial cffiu.:nu and conunun.tted sods. It is well kn•'"'1l that the convcnt10nal 

physical ano chcnucal tcchnobgics ar.: cconom1call\ h.andicappcd for dealing 

..-ith these situations Th.: application of biotechnology to complex mmcral 

matenals treatment opened up nc..- opportumh.:' for thc mineral and metallut· 

gi.;al mdustrics for research md apphcat1on. There >.re ,-arfow; pos5ibhtie< for 

en\'ironmentall~· safe bao·proccssing of matmals .and rcmediauon ,,f conurm· 

nal~d sites Examples of mdustnal ~pplicat1on.< ar.: pr.~cnted and wh.:re appro­

priate. nc"' opportunrtes for application arc d1s,u·.•cd 2? ref (Tonna. AE. 
FIRST r'.l>TER'.\ATIO'.\.\L CO'.\FERE'.\CE O'' PROCF.SSl".\G \!..\TERI· 
.-\U; FOR PROPF.RTIES. llonolulLL Hawa11. t .,_ · >.10 '.\o,_ 1993. Puhhsher 

TIIF. \lr..;F.R.\l.S. '.\IF.T.-\LS & \l..\TF.RL\LS SOCIETY (['.\IS). 420 Com· 

m<'n"ealth Dr. \\arrcndalc. Penn"l'.an1a I ~Ol!6. t ·s .. \. !'19?3). (\lct .-\ .. 

9401· 72.fl01l!), pp 7(. iii fm En~hshl 1 

~·> 



0908 zr;c OXIDE·BASEll SO; SCRUBCLNG SYSTEM AT 
HIKOSHJ%\ ZINC PLANT. fBJB..199-'01-l:-0093J 

0912 ALTERNATIVE TECHNOLOGY TO Ct:CIU.ASE Thl: 
EN'\ lROI'imNT AL IMPACT or GOLD !V'.n..LING-ri PR().. 
GRESS REPORT ON CA1'"mT RESEARCH ACTMTifS N 
TIDS FlELD. (BIB-199-'0l..iJ..0022) 
The effluent from gold miliing o.,..-n!loris .:ontams rneul(o;,:inide ,-om·.ounds 

whi.:h <hculci not be dtsdJargcd into the: env1ronmu.:. CA. '>'.I.II::-;- -..!meral 
S,'iences f...al;orator.es. Ottav.a.. Canada.. h;is &,·c:lop.:d and optumzc:d :.n.: aciJi­

:i.:3lloo-volatiza11on-renc:utrali.zat10n (A \"R) process for the recov~ and 

llus syst.:m it;is ~c:n in pr:icti;;c: 10r 40 ye= o1.1 the Hikoshit."1smdter1.>f.\h1ou1 

~!tmng & Smdti.1g Co .. Lt ... Its purr>osc: is Iv dT.:.:tivdy h!cowr SO: g:i5. 3nd 

ZL'1.: sul.-ti.~tc: fr(lfll th<' dilu:"d SO: g;is .:mined from the Zn smdkr vr ti;~ 

>mglc:-.:onu.:1 sulphun..: a.;id pl3nt lb.: d1lut~ SO: g;is 1s :ibsoro.:d b' zin.: 

vxidc: sulfT\ mad.: from \\3;_·r :ind zin.: ,,xidc: \.::b.:mc: of Zn .:on.:.:ntca1e1. Th< 
zm.: ox;& !IS..:d for d,:,,:.ilphuriz»ion is convttt.:d i11to zm..: sulph1k The zin.: 
sulphite: is de..:or..1poscd \\ith sulphunc 31.'td. :ind tnri..:hcd SO: 5:is an•! ~iu..: 

sulph:llc: :ir.- r•.:lwcrd dfc!\.""tl\·d~. The: spo:ili..: :l<h-:mu~ .. 1h1S s~-stem :ire 

b\\ rurmii>g cost h;gh 3bsorption .-ftic1c:r...-:y. mi utiliz3blc: prodW::.<. (~lond.:n. 

~--~"'.!:;.u. ~!.. Y.mwnoto. Y.: FIRSTr.\TE.~'\.-\ no-.;ALC0:-;FERE-.;CEO-.; 

PROC.ESSl~G ~PTERIALS FOr, PR<'i'ERTIES. HonolultL Ha"aii. L·s~_ 
/-10 -.;,,, 1993. Pubh,,hc:r. IBE ~H"ERALS. ~IET.-\LS & ~!.-\TERJ.U.S 

SOCIEn· (TIIS) . .iw Commonuolth Dr. WJrTc:ndaie. l'tnn~ylvaru~ 15086. 

l S.>... t i99.11. :~let . .\ .. 9.J0;. 7:-oo:::S). pp. 129-13: [in Engl1s'i)) 

i r~.:y.:hng of ..:~anid.:s from dear solutions \\"1Ci th1S process the ~arride IS 

recovered and enablo:s the recuperoll1on of a sigruficant port.on of the cyanide 

,·;.Jue pres~nl in the Au mill barren solution. Other pro.:esses to remcve .:~anid.: 

utili;:e a supplementar~.- chemical ox1daUon treatment wh1.:h generates arnmorua 

"hi.:h is higlt:y toxic to f1Sh :ind other \\tldlife The .-\ \ ""R ~ss is mo.-e 
economical and produces nc harmf.ll animorua. :3 r:!f (Riveros. P.A .. \1.:-lnar. 
R.; '.\k~amara. \" ~L Canadian '.\lining and ~leullurgi;;al Bulletin. (~hr. 

199:,. 86. t968). pp. 16i-171 (in English] !SS~ 0317-0926) 

090'J cx.EW PROCESS: A C<'im>REHENSIVE RECOVERY 
SYSTEM FOR LEAD-AC!D BATTERIES. (BJB..199-'0l..i3-
00lt) 
T raa1t1un3l pyromc:ullurgi.:al technologies for the: rc:co,·ery of lead and other 

matma~ from SU banc:nes have required the us.: of massi\"c: and .e:q. -~sive 3•r 

pollution control systems and \\a..<'ewater l'"e:wnc:nt plants in ordc:r to attempt to 

m.:et enviromnenul rc:gulat10r:s Thc:se s~-stems in tum ~ate: solid \\3Stes 
.:onuming !'b l!'d .;.hc:r hea,·y metal~ whi.:h must be dispo:;.:d of in an .:rt\iron­

m~nully sound m31lner. The: option:; for this disp<-sal are bc:.:oming more: cost!~ 

and less \IJbk lfl today·s regul:>tor\" ciiirate. nbv1ously. it is farb.:ttertopreHnt 

the 3enentior. of th.:se ...-astes to tit<: ex1.:n· -ossibk than to b<: fa. .d with lhe 

disposal dilemlT'a Ba•.;.: 3:>R'Illptions in :he dc\"clopm.:nt and d<:s1gn of 

E;.;.:,::Tt:Cs CX· E'.:; 1 .:->:~ ·' are waste miuimiza.Uon and pollution prcvc:ntion 

f•·:n th.>ugh im•:_,; .::.1>. 1i ,,,,·estrr • .:nt may be higher titan traditional t..chnolo­

g.1.0.. the hf<: .::.• L ·:~·~' · -~:· L ·.;-EW ai·~ sigruficantly lowu bas<:d on polllllion 
contrnl co~< ~3v ;?. ._,_ ... ,., 'llinumza!!on. pollut1on pre\ cntron and en'ironmen­

talh· sa!°e r~.-.·;\Jr-~:r .. :;;.: ::.: public poli..:y C·f go,·c:mment• throughout the\\orld. 

Through ti!.: E.'>vIT"C C ..:.£\\" precess bane~ :nanufa .. -rur:s md recycl.:rs 

ha,·e a m.;am ,,, n".>r·: l·~!ly comply with these i'.leals m an eccnom1cally 
prof.t.J.b!e m:m1'cr (".,.,.,.;--.. OlP'·r. ~L REC'IT! r.\G LL.ill A.'\D ZJ~C: TIIE 

CH.-\.!..Lf';G~. OF ·;;:~ 1<~,i;·s. Rorr>e !•aly. 11-13 June 1991. Publisher: 

I~nR.":.\TF)'.\ ·..;_ L! . . rJ _;.'\D Z1"C S11..'UY GROL'P. 58 St James St .. 
Londou '-V.; \. ![ r. l . i'.991). 1\k'. ..\.. 94'l!-72-003lj pp. 79-90 [m 

English!) 

0910 SlROSl'riEL., H.1:..< SOLVING ENVIRONMENT AL PRO~ 
UMSOF l.EAD- -7.. "iC PT<ODUCTI0'.11. (BIB.199.iOl..O.OOJJ) 
Th< nl1'n; fralt!T~s .if!·· -1p _ rat1or. cf.'.'" Sirosmc:lt fur"~ce syslem basted o;i lop 

s•JM\.r~od iari.:~ "'-""'"'.c;; .ire des.:.Tibcd \\hich pro.-i-ies a pollut1on-fre.:. 

c .. 01i.>m1.: Pl'""'!!'' f<>r ·• ... •ng residues and waste minerals from th.e lead a.id 
t.:.."l.: industry .~rl ·'..f, .. r .--~d p!:ir. operations. The plant design and economics 

of the systems >r sr.1 · ·. : .• .. ted pi:ar11 dust or '. b concentrate are highlighted 

Esimpks cf Ph-<'.n pr-· S>tng na smdtmg ofwm.:· are presented using Zn 

lcaLh re,:dues. \lag d'""'' :.tee' plant dusts. anti vem··~t retort residues. 4 ref. 
(floyd. .i .. P.obiihard.. ;· ~- Guugi. G. ,.\ .. \\ u. S K.; Kmg. P.L Flo~·d HI.. 
RF.:..:YCLl'.\G LL'-!.> A.':D ZIYC: TIIE CHALLE-.;GE OF Tilf !990"S. 
~ome. !1'11\. :1-13 June t991. ?uhhsh.:;: r.-,.,,R-.; .. \TIO\'AL LEAD A:-;D 
zr.-;c STl.'DY GROCP. 58 St. James St .. Loridon SWI,\ ILD. l'K. (1991). 

<~let . \. ~401- 72.1)(131 ). pp. :?3.1-25'.l [m Engh,h.I ) 

11.11 ! Lf.\D REt:"OVEPY OPrORTI.JNITIF.S IN KSS PLANT OF 
PORTOVESMI. (BlB-199-'01-43-0017) 
111~ f;o·..c:h:irt. op•'.rali<ln and pc:rfom1ance of kad smelter m !\SS plant arc 
d1."l'Lrib«l •i>.ni; either Pb c"ncent>ale only. or rruxcd with banery pastes or 

Pb-Ag ... _ .. , The recov.,~ figures are 46-60. 97 and 9lr' o for .:ir-. sulphur. 

.7··0 l'h. r·:·-~r.ct1Hlv. u.'mg 170-18(1 k'V.1, of .:icctn~al encrgv per ton of the 
chJrge The "orhn~ cn\lrnnm~n! ts claimed ro he d.:an with reduc.:d volume 1 

;if -...a,1e ga.' \ref tCarli1,1. G .. lhba. R. P~s.:•:tdh .. .\. s·1v;.h. F .. RECYCllSCi 
LF \D .-\~f) zrv.:: nrr .:-11.\LLE';:..ir. (•f THE 1990'S. Rome. llal~. 11- ti 
:Lnc l9?>. Puh1,.hcr l~-'.TEP' \TIOS.\l. I.E..\!> ASD Zl\C sn '])Y 
'.iPO'i ·p, ~R St Jamee. <;t. London ~W l :\ l LD. n;. < 1991).1\let A. 9401· ;:. 

%ii · 1'1' _1~·1.v>: 111. ~.nghf.hl 1 

0913 1llE TREAnfE!'ff OF EXHAUST AIR A1'1> nn: RE­
COVERY OF LUBRICATING OIL BY ~ORPTIO~. (BIB-
199-'0l-S2..oo5-') 
The mluction of \Ulaiik organic compounds (\'OC;) into the aunosphcr~ is a 
worldwide: demand today. The absorpt;on s~-stem with closed-c1rcuit scrubbmg 

is an ideal tedmique in redu.:ing hydro.:arbons which evaporate dunng cold 

allllllinum rolling pr x:esses and arc: e~tr.1.:ud by fans mto the atmospb.:T.:. 

Successfull~ operating plants ha\"e provc:n that v~- lo" residual hydrocarbon 

.:ontents arc: reached and in ~ddition. the: reco,·crcd hvdro.:arbons are pure for 

reut1hsat1on m rolling processes. Graphs. (S..:hmalz. !\..: Lc:rch. H.: . .\LL"­
~lr:"Int 2000 2~0 l"\"TER.'\.-\TIO'.'\.U. co:-;GRESS O'.'\ ALnt1"Il"~I 
1993. \"OL. IL Florc:nce. Ital~. 29 ~lar -4 Apr. 1993. Publishc:r: l"\"TER..U.L 

PCBL!C.-\TIO~S. \"ia Respighi. 246. :,todena.. Italy. t 1993). (~let A.. 9401-

72-0034). pp 273-289 (in English).) 

091.& ENVIRONMENTAL AND SAFETY ATTRIBUTES OF 
WA TERJET CUTTING. [Bffi.199.&01-53..00.U) 
T.te inbcrenr charact.eristi.::s of ultr alugh·pressure wateriet teclmolog: resolve 

many of todoiy"s concerns O\"er ''~th e11,ironr.1c:ntal and operator saf~ m the: 
work plac.e. Advances in waterjet cleanmg pro\itle an aitemat1ve solution to 

today"s emironmental pr?<;cssing problcms nus paper examin."S the .:rt\iron­

mental and saf<:ty attributes of wat~rj .. 1 cutting as an alternate to other con\"en­
t·onal .·.nd non-conventional methoc!s. llv. convent1onal methods of cU1t111g 

materials such as paper or GFRP can create an mordinante amount of 3.ll'born: 

dust. Cutoff saws us<:d to de-gate metal castings can .:reale a dense: fog of 

airborne: pani.:ulate. Cutting these malenals as v.ell as an endless list of others 

with \\alerjet or abras1w waleryet (A WJ) ,-iltually .elumnate; tlus hazard. The 
watc:ryet stream travehng at three times the speed of sound pulls the potential 

airbound kerf material into itself and safely deposits It in a .:atcher. Pl.r.ma arc 

md lasers bum materials v.hich can crea1e heat-affected zones and errut toxic 

lilmes. The abrasiw v.akt)et can CUI heat-sensitive matc:nals such as aluminum. 

steel. titanium. and nickel alloys wrth>Ul risking heat dam.age. fume ova..-iors 
are not required on wale1Je'. or AW 1 systems PotentJally hazardous chemical 

.:oolants and lubncanl' required wrth conventional cutting tools are not need~d 

with watery<! proccs.ing. The latc:st ultrahigh-prcssUTe \\alc:fJet s~·sterns utilize 

.:losed-loop water recirculation syst.ems mmirmzing v.ater consumption. no•se­

abatement tc:chruc.;ues keeping sound levels 75 dB. and \\asle disposal systc:t'1s 

that separate th~ kerf matenal from the \\.tter simplifymg the disposal process 

(Burnham. C; Sepe. R. AD\"A~CED MATER!ALS PERFOR.\IA.'>C:E 
TIIROL"GH ·1 r:. i!XOLOGY ~SERT!O'.'\ \"OL 38. II. Anaheim. Cahfonua. 

l"S . .\. l0-13 \'a) 1993. Publisher SOC!Fn· FOR THE .-\D\'A.'\CnlESTOF 

!I.I..\ TERI AL ASD PROCESS ESG1"EERr.\G. P 0 Bo' 2459. Co,-.na.. Cah· 

forrua 91722. CS:\. (1993). (!\.let. A .. 9401-72-0004). pp 1692-1699 Jm Eng· 

lishj.) 

0915 THE GREEN ANODIZING Ll!'"l:. (BJB..199.&0l-~7-00871 
Slijppol ..\lumm1wn m :\milerdam. Holland. ha.• hu1l1 a brand nc\\. '"mplet.:1~ 

aUlomJli.: anodizing hnc. Dunng the prepanng ol the la~·o1.1. the' d1s.:overcd 

important en.:r~-savmg features ·me sp•a~er '"":Id hke 10 tell m \\h1.:h 14·3\ 

m anndw.1g hn.: in Holiand has'" he hu1lt to reach the hca•: rcqu1ren.en1 

pre,cnt and e<pcc1ally flllurc cnvironmenul regul.111on' The D111d, .\.,. ·' "' · 
. \.':.n.:1a1ton ha.< rcquc;tcd the Fn\"l;onmenul Stud1e' l~at11111:nt of.:._, , 



l·ni.-c:rsi~. to ill,·.:stig:at.: poss:b11iti.:s ofpr.:,·o:nllJlg ofw;astc: and c!IDIS~ions m 
3110dizmg .:omp:mi.:s .-\ hst .,f 2J>P"'X 40 prc:,~tion mc:;isurcm.mts h.1S b.e.en 
.:ompilo:d SNn.e "f ~ = l.no"'n 311d c:;isy to .:xc:.:utc: m .:,·~· 3.llOdi.zillg pl.mt 
but som.: of then.. while logi~~- twi not y·.:t ~"II i=d. Shjppol has usc:d the: 
rc:.:omm.mcbttons for its nc:w pl:mt :md on th3t N5is the: company h;as no\\ bwlt 
the: f..-..1.:n,·ironmc:Ltlly fri.:ndly "gr.:.m 3.I!Odizmg lm.:" m Holland and prob3bly 
:also ill Europ.: (Pott.:r. H.. Al.l"'.1.USR"'.1.1 2000 ;:'.';O IXTI:R..'\.-UlOC-: . .\L 
CO'.'GRESS OC' . .\LD.11"."R.'.l.I 1993. \"OL II. Florcn.:c:. luly. ::9 '.1.br.-4 . .\pr. 
1993. Publishcr D."ITR...\LL Pl"BLICATIO'.'S. \·a;a R.:spighi. :46. '.I.lode=. 
lt:ily. \1993). 1'.l.lc:L A .. 9401-'.'Z-0034). pp. 17-26 (m EnghshJ.) 

0916 A NEW CONCEPT IN SURFACE Fr.-'ISHING TREAT­
MENT ON ALUMTh"lUM. (B~199.Wt-57-0088) 
.-\ toughc:r kgisblion ~ d:issific:d wastc:s of hydroxide: sludge: h.is m;iJc: the: 
:alummium .:oatc:rs .:ompmi.:s :issum.: rc:sponsibili~· for the: ;application (Jf so-nc: 
pro.::c:dun:s .:on.:c:rnmg ;i tc:dmology c:tllc:d "d.:m" In f31..""t.. if the: .:ffi~:s .~y 
hydroxux pr.:.:1piut1on tre:ltm.ents :ire: still beiltg oftc:n used. the: difficultic:s I.tut 
app.::ir whom usmg this m.:thod :ire: sc:,·c:nl. Th.:r.:forc:. we: propose: :i "cka."l 
tc:chnology" for,· c: nc:.11" fururc:. which is mamly dc:\·oto:d to th.: produ.:t.. addtU, . .,, 
.md c:quipmc:nt d.:,·.:lopm.:nt and grants Al prot.:ctton by :modismg :md or 
::tequcring wit!: the: r.:cyclmg solution.. approachmg the: optunum "z.:ro r.:ic:..:t" 
Pid;Jmg. c:tdling.. colouring.. saling and la.:qu.:rmg produ.."1S ~tts the: appli­
.::n100 with rc:.:-o,·.:ry cquipmomt based on ultnfiltral1on. rc:,·crsc: osmosis. ton 
oxchmg.:. c:nporauon. c:t.;. nuking possible: Al protn"ll<>n with "dc:an tc:chnolo­
g:1es" ;ind "zc:ro rc:jc:ct·. Gnphs. 6 r.:f (Amigo. J. . .U.l"'.1.ll'.'R"'.l.t :!00\J. :!~D 
rxn:~;..\ no~. \l CO'.'GRESS o;o..: -~I ( "\lr.\R"'.1.1 1993. \"OL IL Florcn.:o. 
luly. 29 :..t:ir-4 Apr. 1993. Publish.:r: P.-.TIRALL Pl"BLICATIOC-:S. \"1a 
R.:sr•ghi. ::~. '.1.lodc:na. luly. (1993). \'.\.lc:t. A .. 9401-7::-0034). pp. 27-~ [m 
English].) 

0?17RECYCLING TECHNOLOGY IN TIIEJAPANESE ELEC­
TROPLATING INDUSTRY. (B~199401-58-0016) 
R.:~-cling and rc:cc)\·c:ry of pl.uing c~1cals md wat.:r arc: indispc:ns3blc: tc:.::h­
nologic:s ill the: Jap.tncsc: dc:ctropbtmg m~· due: to pollution probl.:rns and 
corisc:rv:ition of resourcc:s The: En.- ironmo:nul . \dmmistr3lion of Japan has 

hc:comc: illcrc:;asinglv more strmgc:nt since: 1970. The first oil crisis ill 19"T3 cir.:" 
an.ention to the: ~'!'c:;as.:d n.:ed of recycliltg r.:sour.:es. °":·•paper describes b:isi.: 
.:on.:.:pl.< of rc:cy.:lmg 3nd rc:.:ov.:r~• t.!chnologi.:s ...-tu, · · · .;.: a portable: typ: of 
ion c:xcb311g.:r usc:d in plating process.es. It also rcpons .;o:ntrahz.:d ion exchange 
rc:gcnc:r:ttion systc:m •,so-.:allcd 1c:so1D"cc: cc:nto:r> which has been suc.:c:ssfully 
op.:ratmg stn<:c: 1976. md ha.< bo?cn contnbutmg for recycling of rcsour.:c:s m 
large: rc:cyclmg loops m the: fapm.:sc elc:ctroplating mduruy. (Yagishiu. .-\ .. 
Fukuu. L Yagishiu. K .. FIRST D.TIR..'l;ATIO'.';,\L CO'.';HRE'.'CE O~ 
PROCF.SSIXG '.1.tATERl . .\LS FOR PROPERTIES. HonolultL Hawai1. l":iA. 
7-10 C-:o\·. 1993. Puhhshc:r: IBE :..tTSERALS. '.\.IET . .\LS & '.1.IATERl..\LS 
SCC::[TY 1n1si . .iw Cc:T'J1?cn.,.e111h nr \!.'.,,..endalc Pc:Msvh·ania 150!16. 

CS . .\. (1993). ('.•lc:t A .. 9.iQl-7:::-0028). pp 113-116 [m EnghshJ.J 

0918 IRON POWDER METHOD FOR WASTE WATER 
TREATMENT. (B~199401-71-000IJ 
Do..-a :..tining Co .. Ltd. ha..< d.:v.:lopcd a m.:thod for simultanc:ously rc:mo\ ing a 
large number ofheu~· metals from waste wat.:r by usmg aor. powd.:r [)o.,.a·s 
stu~ of cnvironmcnul technology :is a leader in the r~sourcc: mdustry has 
enabled such a unique tcchnolo~· to develop. The: sp.:cial charact.:risti.;s of the: 
l'c powd.:r method arc introduced: simultaneous removal cf a large number of 
harmful hea\'y rnc:uls :and suhs!ancc:s . .:. g. high toxicity elern.:nts arsenl'. ~r"-. 
and mere Ill"'. ro:monl of hea•"\ rn.:tals by forming ammonium compkxes. 
r~'l!l<Wai of heavy metals by forming chelate .:omple~es~ remo•·aJ of fm.,,cy­
an1des and femcya'lidcs~ remonl of fluonnc. and c••Y .;ond.msallon. filtration. 

0919 FUTI1U'. Of IRON AND STEEL~G. (BIB-ImOt-
71~1) 

This O<)Ubk \·olumes g1\"es ;i r.:trospo:ctJ•.: md an outlool for the: futur.: <>f 
stttlmalting ~<th.: fuNre C:\-ol..uon of lh.: steel mciJ:str\. th.: tr.:nds m 
sted .:onsumption. the: stttl produ.."lloo. and Its ~'O!!f3Pht.;:tl r.:p.¥tiiton. ra"' 
rn:itmalsi Er.er~' sources :ire: r.:ne.,.o:d m \"!Clo\ of the nc:.:-c:ss1ty· to r.:du..-c CO: 
c:n11ss1on and to ~-ornpl' \\~th stn.:tc:r c.;ologi.::il constr:unts The htcraturc: 
..:losmg dale: ";as the: end of 1990 English md G.:rm:m subp:t m<kxcs :ire 
pro\·id.:d. ("'.'111.:s. P. Publisher SPlffi;GER-\"ERL.\G. P 0 Box 503. 1970 
. .\.\I Umu1d.:r1. The C-:c:thc:rlands. ( 199~).1'.\.kt . .\ .. 9-W\-72-00~). Pp 532 (.n 
English).) 

0920 CURRENT E!'VIROlli"MENTAL l~UES FACL'liG nn: 
LEAD, ZINC AND CADMIUM INDUSTRIES. (BIB-199.f01-71-
0055J 
Ch:allcngcs to the continuc:d proJuction and use: of Pb and Cc.' ha»c: mcre;ascd 
iuring the p;ast s.:,·.:r:iJ yc::us. These: .;h:allc:ngcs h.3\"c: bo:c:n on ch:irgc:s th:tt th.: 

produ.."lion and us~ oi thcsc: mc:uls rc:sult m illness m both occupu11on:illy 
eiqioscd work.:rs :and the: gc:nc:ral popul31lon. Prommc:n•c: h3s 1'«11 gi»en to som.: 
studies sugg.:stiltg sublk. but perhaps ach-c:rsc: h.::tlth c:ffc:cts on ..-orkers ;ind th.: 
g.:ric:ral population. Bolh PbmdCdarc:toxic andbollt ha • .: produ.:cci..-.:11-do.:u­
mc:nted c:sses of illness Lead attacks pnmaniy the: nc:f\·ous syst.!m. the: h.:­
matopo.:itic or blood formmg systc:m. and the kidnc:y. lb.:r.: ha\"c: bec:n 
suggestions th3l low lc:vcl Pb .:'.'tj)OSur.: can result in lo\\c:rc:d intc:lligcn.;c: in 
childrc:n and ma~ :mp:ur :i \-art~· ofbio.;h.:rni.;:il procc:ss.:s ill the: body. Based 
on arumal e\"id.:ncc: ,'b 1s rc:gardcd as :i possible human .;arciltogc:n. Cadmium 
:ittads pnnurily the kidney and. accordillg to some: studtc:s. may pro.Ju~.: iWlg 
.:-ancc:r . ..\s a result of .;one.ems abQut toxicity. ~ ha'".: b.:en numc:rous 
go\"c:rnmtenul and imc:rgo'"c:mm.mul initi:tti,·c:s proposillg or .:nacting stringent 
s!.lnd:trds for .:missions ill the: air and "31.:r. Con.;.:rns ha,·.: :ilso bc..'11 .:iq1rc:ssc:d 
ab-llll the: lc:,·.:ls .:>f Pb ;ind Cd in soil and dust from prior uses and illdustrial 

1 a.."l.!\~·. Additional con.:.:rns ha\'c b.:cn expressc:d reg;irding disposal of Pb and 
Cd .:ontainillg products m landfills and municipal wast.: ill.:in.:rators. ProgJ2111S 
encouraging substitution of Pb and Cd m products "'ith oth.:r materials h.-we b.:c:n 
sugg.:sted md outright bans on cenam uses h2\"c: bcc:n either sugg~cd or. in 
lunitcd casc:s. cmctc:d. While: Zn is not rc:gardc:d as bc:mg a toxicant ill th.: same 
.;atc:gocy ;as Pb and Cd. there: ban. nonc!h.:lcss. bo:c:n concc:rns c:xpr.:sscd abolll 
Zn as a :oxi.:ant to fish and oth.:r aquall.; organisms. Zinc runoff from gal•·anizc:d 
stru.."llll'<"S . ..-bich also can contain Pb :and Cd. is a subjc:..:t of ongoing study. 12 
rc:f. !Col.!. J.L FIRST l'.\TIR.."\..\TIO'.\AL co:-;FERE~~CE 0!1: PROCESS­
IXG '.l.IATERI..\LS FOR PROPERTIES. HonolultL Ha"·aii. l"S . .\. 7-10 '.'o\. 
1993. Publishc:r: lliE \ITSER...\LS. :..tET . .\LS & '.1.1..\TERI . .\LS SOCIEn· 
(T'.l.IS1. 42':> Common•Aealth Dr .. Warrcndalc:. Pennsylvania 150!16. l"S . .\. 
(1993). ('.1.tct. . .\.. 9401-72-0028). pp. 14~·1"'8 [ill English) i 

0921 nn: QSL-REACTOR AT 11IE BERZELIUS SMELTER LI'\ 
STOLBERG. (BIB-199402-42-0109) 
. .\ QSL-plant at :i.tcullgcsclls.:haft ..\G"s Stoiber: faci11f\ a\·oids emission of 
dust bc:cause a cloud reactor is usc:d :is a singlc:-st.:p uniL Flue dust produced is 
precipiwed m an electrostatic prec1piutor and rctum:d to die mi:1.111rc: o\·er :i 
short way usillg ~ closed dragchai.'1 con.-~or. Produce·i S~ g:.< 1s conv.:rted 
mto sulfuri.; acid at a htgh effi~enc: (99.5°0) because: of the continuous 
produaion of this g:is. Heal of the .:hc:rr.ical ruciion can b.e con,·.:rted into 
dectrical en.:rgy and ca.Jnlium and ancnic can be: sc:paratcd ill a pure form . ..\ 
flowsh.:.:t of the QSL-proccss is shown ;ind described (Hohn. R. W.: D.:ininger. 
L.E: EDITTD PR()(."EEDl'.'GS TE"\TH P.-TIR..'l; . .\TIO~AL LEAD CO~­
FEREC-:CE. ~~1.;c:. Fr.1."l(;c:. 29-31 \fa'" 1990. Puhlish.:r LEAD DE\"ELOP­
~fE'.';T ..\SSOCIATIO'.\". 42 Weymouth St .. London WI'° 3LQ. lK (1990;. 

i (:..te1 .\ .. 9-'02-72-01231. pp. l-'1-1-16 [m Engh~h).1 
and scpMatiot1 of the pr.:.;ip1utcs generated after reaction in the Fe powd.:r , 
'l'lethod Graphs. <Sano. T. Tmaka. A .. \lur:ikam1. '.I.I .. FIRST l).:TER\A­
TIO'.\:..\L CO'.'FERE'.\CF. OS PROCESSJ":\'.G '.\.IATERIALS FOR PROPER­
TIES. Honolulu. Halo\au. l "S.-\. i-10 :--;,w 1993. Puhl1<hc:r TIIF. :..tf.\:ER .. \U;. 

\IF.TAl.S & \l.-\TF.Rl.-\LS SOCIFTI" !T\!S). 420 Common".:alth [:>-.War­
rcndak Pcnn"k1111a I ~Ol!li. l ·s . .\. II 99)), 1\tct .\. '>40!-71-ll'J2SI ;. pp 91-94 
(in l·.ngl"h ( 1 

0922 THE TRADITIONALSMILT~G PROCESS: ADAPTI!'liG 
IT TO THE i-UTURE NEEDS OF THE ENVIRONMENT. [BTB­
l 99-'02-42.0112) 
Trad1t1on.tlh. the maiont~ ofllie pnm31' 1e3d .:onsumcd hv the world h.t.< i>.:cn 
produ.:.:d ''.o.n galena h\ roa.,1mg the ore foll,,wed I" "duct1on in .1 ~hali 

fuma.:c In r.:.:~nl \Car>. p-romeullurgi.:-a! prncc~<c' r()SL. il:o\.:ct Ou-

'I 



WASTE MINIMIZATIO!I: IN INDUSTRY - METALS 

tokwnp.:>. lusmeh) ~w .:me~d In other =cMd1 m the hydromeullurgiwl 
lidd. melhods using the chloride roUk h:i,·e n:sultcd. f'rOOu,-tion of SO: Jlld dust 

during le:id e~uon :ind .:,-or.omi.::s of Pb cxir .1.c11on pro.;.:sscs :ine d.:s.:nb.:d 

bndly (Faqu:l S. EDITED PROCEEDNGS n:c-;TH I:-.TIR.'\..\TIO~Al. 
LEAD co:-;FERE~CE. '."i.:e. Fi=.:c. 29-31 '.\fay 1990. Publisher u·.-\D 
DEHLOP'.\IE'.\.l .\SSOCIA TIO~. 42 W.:ymouth St. London WI:-; 31.Q. n.:. 1 

(1991). l'.\l.:t. A .. 9-IOZ-7:-01:3). pp. 165-169 [m Enghsh).) 

0923 DEEP SEWAGE TREATMENT AT CRYOLITE Ai'"D 
ALlTMINIUM SMELTERIES. (B~l99-10242-0156) 
..\ mdhod for mno,ing fluoride from waste \Ut~ is proposed which ut\·01,·cs 

a combin' j trntm.:nt by lune Jotld c;ubon dioxide Fluoride ions m the •uste 

w:itcrs :ine :iclsori>cd by t.'ie surf:i.-., of the fn:shly preciplUlcd cak1um C31'bon3l.: 
~-suls. lb.: method h3s been tested on we:illy min.:r1lizcd waste warcrs of 

~·olitt :ind :iluminur pl:ints with initial fluorid.: o:oncmtrallons of 3 :ind 12 

mg dm; lb.: flunridt content is redu~d to the ma.xintum a.:c.:ptable roocrolr.1-
llon (0.75 mg c1m·') by addin~ 1-1.5 g oi .::ikium oxide I mg offluorid.:. with :i 

.:arborgtion tintc of90 mlll. Gnphs. ('.\lorozou. \" . .-\.; "irillo\-a.. G.L Tsvdny.: 
'.\ldall\. 10.-t. 1992). ( 10). pp. 3+35 (in R=ia.'1). ISS~ 037:'.-2929i 

0924 NONFERROUS PRODUCTION-ZL!tiC, LEAD, AND 
TRACE METALS. (NICHTEISENMETALLERZEUGUNG: 
ZThlC, BLEI. UND NEBENMETALLE.) [BIB-199402-U-0097) 
Produt..-tion consumption of zin.: :ind lead in the wor~. W-E~. Asi3. Ger­
many. South "oreJ. :ind P~ arc ubul,.tcd for 1980.1989. Convt111ion:il pro­
duction and r.:cvdin£ m.:thods Mt mtniiot0.:d. :-;.:w developments :ind 

.:n..-ironmmtal qutstions arc brieflv related ('.\fac.zek. H .. B.:rg- und Hulknm:in­
nisch.: '.\lonatsh.:fk (1991). 136. (5). pp. 162-I.;5 [in Ccrman}. !SS:\ 0005-
891Z) 

0925 PRESENT SIA TUS OFLD STEELMAKING AT KW ANG­
YA.i-,G WORKS OF POSCO. (BIB-19940245-0165) 
The tolal production capacity of the Pohang Iron and Steel Company is reported 
to have readied 10.4 million tons year by October 1992.. as a~inst 1 millior. 

tons in 1974. Eight design cono:.:pt; which .,..:re instrumental in actu~•111~ this 
monnous gro,.1.'l. a•.: l•rted. including anti-pollution control systems. h1e11si\·e 
operational resi..lts of their LOS system arc gi•·en. Other topics ar.: minirruzmg 

slag c~-o,·.:r and prolonging lining life. Graphs. (Balk. D ff.; B.:rg· und 
Hut1.:nmannische • :onatshefk (1992). 137. (7). pp. 298-303 (in English]. 1ss:-; 
0005-8912) 

0926 IRON AND STEEL PRODUCTION. (EISEN- Ul'"D ST A­
lll.F.RZEUGtrNG.) (BIB-19940245-0173) 
Toda(s d.:velopmmts in iron and sk.:l :ndustry ar.: mainly ecological. 1 . .: 

sm.:ltcr emission decrease Problems posed by SO: in Easkm Euro~. CO: :ind 
industrial waste worldwide. The low-pollution CORE.."\ process developed by 

\"~-Alpine is dcscnb.:d. Graphs. 2 ref. (Bogd:indy. L.v; Berg- und Huncn· 
manmschc ~lona1shd\c. (1991). 136. (~). pp 152-156 (in Germ:inj. !SS~ 
0005-8912) 

0927 PROCESS TECHNOLOGY AND PLANT CONSTRUC­
TION. (VERF AHREi'!STECHNIK UND ANLAGENBAU.) (3IB-
19940245-0l 74) 

s,,,ict C:istings Technolog)> (~o .. ·: Russi:in C:istmg> Tco:hnology·1 (Stt Also 
Litcmoc Proiz,·odstvo). (1991). (:).pp 49-50 (01 Englishj. !SS:" 0891-0316) 

0929 IN PLANT AIR POLLUTION CO!''TROL SYSTEMS FOR 
DIECASIING MACHINES WITH WATER SOLUBLE DIE 
LUBE. [BIB-199402-51-0284) 
In 1983. Acrcology w;as o:hall.:ngcd with th.: Us!.. of d.:,·cloping 311 dlic!Olt :111' 

P..'llution o:ontrol system for alwnmum die .::isling ma.:hincs using water-soluble 

die lubn.::ints. The mam ooign go:il w:is to tk,·d"p :i syst.:m that dunmatcd th.: 
probl.:ms ;associated "ith large. lughcr-..-ost. du,"tcd s~·st.:ms :ind could dfc,;. 
ti\·cly .:onuol the contaminants g.:ntrakd in !hes.: op.:r:iuons. This paper outlm.:s 

th.: design problems and their solutions. "'th addruon:il d1SCUSS1on of syst.:m 
m:iinl=in.:c -=onsickr.ilions. (Schneider. D .. ITIH lXfER...;A 110'."Al. DIE 
C..\STP.\G CO'.\GRESS . .\...;D E.."\.l'OSITTO~. Cl.:,·.:l311d. Ohio. l_"S . .\. 18-21 

(kt. 1993. Publisher: ~ORIB . .\.\!ERICA .. '\ DIE CASTP.•G ASSOCIATIO~. 

Roscinont. Illinois 60018. l"S . .\. 11993). ('.\tct A. 940:'.-7:-0159). pp 133-136 

[in Engltsli).) 

0930 COOLANTS Ai"ID LUBRICANTS: nn: TRUTIL [BIB-
199402-52-0203) 
Th.: principal types and functions of m.:w.,.·oriing fluids att cxam111td v.;ith 
:inattion giv.:n to min.:ra: and s~11thcllc oils. water- based fluids. and major 
:idditl\·cs. Tiit discussion co\·tt-s the main adnntagcs and dis:idvantag.:s of 
\arious t1uid formulations. dlici.:ncy ranges of lubricating additi,·cs. sclc..--img 
th.: right combin:i!Jon of additi,·es 3lld ch.:mi.:al blends. and prin.:ipal ty-pcs of 
labor:iIOI"\· tests Worl<tt-s health considtrations and at\ironmcntal con.:ems arc 

also discussed Graphs. (Bienkowski. " ; '.\lanufrrunng Eng1n.:cnng. l~lar 
1993). 110. (3). pp. 90-92. 94. 96 [in EnglishJ. lSS~ 0361-0853) 

0931 HOW TO ~OLVE THE SOLVENT REDUCTION/ll'mUS­
TRL.\L CLEANING PROBLEM. (8~199402-52-0209) 
The principal questions that have to ht addressed by the l"S stamping mdustr.­
to successfully change over from the npor- degreaser solvents that arc soon to 

!J., banned b~ !hi EP..\ to :i less regulated <lf unregulated deaning mcth:-0 arc 
.:xainin.:d Soh·cnti; to be pbas.:d out by 1995 include CFC-113 (freon) and 

1.1.1-tnchlorocth:mc (mcthy chloroform). :is well as halons and carbon ldr3-

.:hlondoe. In patt1.:ular. attcnllon is gm:n to the follo..,ing fiw areas: oHnll use 
of vapor degreaser.;. production information. mformauon oo nc:w equipment. 

.:nvironmmtal mfonnat1on. 311d economic mforma11on. ('.\lurph;.-. R.: Sl.llTlping 
Quarterly. (Spring 19931. 5. (I). pp ~50 (m Enghsh). !SS~ 1043-SQqJ) 

0932 LA TEST DESIGN TECHNOLOGY FOR COAJ,FIRED 
LARGE-CAPACITY ADVANCED STEA..\t CONDITION SU­
PERCRITICAL SLIDING PRESSURE BOILERS. [BIB-199402-
61-0181) 
"owada\S Jap:inc:se utilities arr. pm-suing thmnally high efficit111 power gen­

' erat1on in order to sa\·c fuel ; .xi procc:.:t the global .:n•vonmenl b~ adopting 
· advanced steam conditions for coal-fired umts. Coal-fired urnts ha\·c been 

dts1gn.:d .,.Ith the following fe;1111rcs 111 add1t1on m Japan: (I) large capac1~. <21 

.:;ipabihty for burning various ltinds of coal. (3) cx.:cllcnt capability for DSS. r 4) 

fast sun-up and shul-do.,.11 capabilities and ( S) minimum au- pollution in.:ludmg 

:-;o,.. Th.: :ice& for higher steam conditions ha\C rcsult.:d in the ck\·elopmenl 

The COREX process for blast-fun.ace-quality iron production is taken as an ' 

example for discumng ' .. 1ous aspects of m.:tallurgical process equipment. 
Em1ss1on chanctcnsllcs of diffcr.:111 pro..:csses arc ..:ompare<!. C sc of c:q>en 
s•·stcms and automation for ir.tcgrating process indi..stry is represented on bl,,.;k 
diagrams Graphs (Puhringcr. 0 .. Berg- und HuncnmanniKhc. '.\lonatsh.:fk 

<199ll.136.(5J.pp 165-1169(mGmnanJ 1ss-.;0005-R912) 

of vanoia unique kchnologies for coal-fired boilers These ad•·anced technolo­
gies developed by \litsubtshi Hea\.") lndu.<tncs. Ltd (~IHI) for .:-:>al-fu-.:d 

ad\anccd steam cond111on supercritical shdmg pressure boilers arc mtroduccd. 

rcfcrnns to the design of 1000 \IW boiler The apphca!Jons of Cr-'.\lo st« ls 
and auslcmtic stainless stccl5 in boilers arc discu.ucd Graphs (Hisatorn.:. '.\L 

'.\laruu. T ; Soda. '.\I . Hashimoto. T . Sato. S . '.\litsubishi Heav" lndu.stncs 
T.:.:hm..:'11 R.,,,ew. l<Jcl 1993). 30. 13). ~ 16:-16R (m EnghshJ. 1ss-.; 0026-
6ll17J 

0928 EQUIPMENT FOR THE ADDITIVE TREATMENT OF 
CAST IRON. [BJB..199402-51-01751 
Prc,iou<I\ ah«tra.:lc<J from ongmJ.1a.<11.:m ?210-51·1421 .-\ 1.:chnolo~ .,.h1.:h 
makes rcducllon m <mokc cm1.-1on and hcncr mod1ti"r UM: p~<ihk "a.' 
dcHlopcd .-\n m1crm.:diatc .:a.<I iron mod1ti.:a1ion m a rca.:tor allc•.,.cd a h1;:hcr 

U.'3!:" of macnc:'lllffi. r~du.:llon of 'ulfur .:on1cn1. chmma11on of 'mol..c en;""""· 
and !mpro,·cd mc.:ham.:al .:har..:1cn,11.:' of part.< .:a:.I from \.Ch50 .:a.<I iron 

Th.: lcchmqu.: ..:an i.., u•cd m <mall <me· .. m.1.«. and .)nc p1e.:c .:as11ng produ..­
t1on (iraph< <Dm1tnc'. SP. ~.r-<hl..ano\. E .\ .. \lahin .. \I.. K;up.:ru-n. \ 1. 

0933 THE NEW SIEMENS/KWU MODEL V64 J GAS TURBINE. 
CMITS BISI 28044). (BIB-199402-61-0245) 
. \ dc...:np11on "gl\·cn of three ~as turhmC'.<. th.:,.,.,.. larger h.:1ng dcvd<>pc:d from 
1hc <mall.:'.<! h' scalmi;. .,.'ii.;h arc <:iid lo II.: <Uilahk for ha.<.: load nper.mon m 

..:.1mhm~d r..1.• and •learn pi.•:rt.< lmpro\cmcnt< nwr pr<' 1<>U< mockh arc noted 
p.ini..:ul.vl' m the .:omprcs.or and .:omhu.•-.11,,n ,·h.unh~ llvhnd humcr.; \\h1.:h 

..:.li1 run"" .:oal !:·l' arc <aid'" giw I"'" -.;o, .llld CO cmi«ion• From G~nn.an 



\\ i\~ l ~ 1\.11-~ l1Yl&L...""'\. ... "'-'•" ... ··--- - - - --------

I &.:lo.er. B . li<t;11cr. \! . \k,tortc.:h Z • o I 9SS •. ~9. oc:.). pp :::33-1.jj,_l [in 

English[' 

09~ COREX PLA."'tT L'li POSCO. (BIB-199403-l2-0170J 
In thc c.ll'h :?OOOs • .l p.tr!. ,,f ironnuking fa.::ihucs of Pl >SCO su.:h .ts bl.isl 

~cs .• -..>i..ing o\"\."tlS :uid smtcr pl.lilts opc.:u.:J sin.:.: 1973 ;ind 19"'6 :n-c 

C".J'C'-'1cd 1,, b.: rcpl:i.:cd \ 30 'eJrS !i!"c c'.qlC\.un,~· 1 Rcpb.:.:rncnt b' the .-..,nvcn­

uol'l.l! bb.st furn;,.;., rn..:css ... th .i.:.:.:publc polllll:on .:ootrnl n:qwr.-s lugh 

inwstm.:ru .:31>iul .:ost. but nc' crthdcss thc bd. "f produ.-uoo tlcx1b1hti. .111d 

the rcstrl.:ti<'l'I of r.l"' rn.ttcnal .:""1diUons .ttt still =ming pr-.blcms. ~rcfxc 

rt ..-.is dC\.-.dcJ th3t th: C.Jn:x pro.;css. the <X'lly .:orruner.·ubz.:d srndting 

r.:du..-uon pro.:css in th.: "'orld until "''". "111 bc imrodu.:o:d t" POSCO"' ith th.: 
s•.tle-up to 600 000 m.:111.: tonn~ y·e.ll' produ.'1ioo .:.ip;a..-i(i.. In pnkL the R & 
D progr.11'11 to dc'·dop :a ne\\ ironm».ing pro.:.-ss utilizing fin.: r:a...- m.llcn.tls ;,, 

being .:.imcd out on lb: b:asts of Corcx tc.::hnology POSCO . ...-h1.::'t :a.:.:om­

plislxc! ~I million tonm:s of 3111\u.tl su.:I produ•'11on lit :a qU.ll'ler -.f .i ..:cntury · s 
.:onsuu..11011 "'on. until O.:tobcr 199::! . ..-di .;"!llnbutc to th.! dc,·dopmcnt of ir"n 

:ind stcd rn.tking ted:in,>10~ b,· th.! introdu..'11on of ( "r.:x Pl.1111.llld th.! 1i.:rform· 

:m.:c of th.: R & D prognm. (Sh!IL Y \!: l"s.: of Coal foe Hot \ld.11 Proo1i.:t100. 

Dus<ddort: G\!rm:any. 10 \l.ll' 1993. Publtshcr: \"erellt Dcuts.:h.:r E:s.:nhunen­

k.'UL!. Sohnsir.iss 65. Postf:i.:h 1051~5. D-IOOO Duss.:ldorf L G.:rm.111\.: 1~193_,_ 

P.ip.:r '.';o 3. (\kt . ..\ .. 9-i03-"'::!-0203). Pp 13 (in English}. I 

0935 CFB REDUCTIOS OF FINE ORES WITH COAL-THE 
LURGI CONCEPT. (BIS-199-103-42-01721 
Th.- .:rudest«( outplll in 1990"'as inth.,ordo!rof770milhon t "'orldw1d.: \l->r~ 

Ihm 6Q•. of this output "'.lS obuincd \U th" blast fumao:"' .:orwertcr route :and 

the b.t!:an.:"' pnncip:all~ vi:a the s.r..p EAF route. In th" fac"' of th.: .:um:nt 

sugnat1on ,,f total .:onsumpt101L sted produ.:crs :ar"' 111'.-ro::asingly o:xposcd t\l 

e.:ononu.: :and .e.:ologi.::al pressure. 1bc con.:cpt p~d b~ Lcrgi. to reduo:"' 

flltc or.:s "'ith co:al in tho: .::ir.:ul:ating fluidi7.cd bcd. rne..u the dcm:ands nude on 

a pro.:css of th" futur"' l" sing low-.:ost n"' rr.at.:n:als and prir.ur_. ~- th.it 

an: a\.Ul:ahle "'ood ...-idc. high-grack diro:ct r"'du.:cd iron IS produ.:cd ...-hi.::h a:-. 

highly m.:ulliud HBI briqucttc helps .:ompcns:at"' for th: .:ont:amin:ants intro­

duc.ed by· s.:np :as fo:d m:at.:rial in cl"'.:tric ar.: fum:a.:cs. :is ;i m1xrur"' of 

fine-gr.t-d DRJ and .:h:ir injc.'1.:d into the blast fum:a.:.: :al!n..-s on.: to ,-nh:an.:.: 
lb" cap:a.:1ty of cxistmg hl:ast fuma.:cs. or tog.:ther with th.! ch.ll' produ.:.:d 

.:oostitut"'s :a sdf-!luxing uttcnno:diate m :an .tltcm.tti'·"' smelting rcd.,,..11on 

pr...: .. ss C00tp.ll'o:d "'•th otho:r diro:ct reduction pro.:css.:s. ~ opcr.ttmg .:osts .111d 

..::ap1UI oUll:ay for this pro.:css mcthod aro: lo"' :and its .:.:olog1c.t! impao:t 1s 

rnUllm.tl th:uiks to th" .:los"'d. .:ncr~-b:alan.::.ed .:on.::cpt. Grapho; -I r.:i. IHin.::h. 

~L Brcss.:r. \\" : S.:h!cbus.:h. 0.: l"s.: of Coal for Hot \loeul Produ.:tion. 

Dussddo1f. Gcnn:an~ 10 \l:ar 1993. Publisher \·.,ro:in CXuts.:1-..:r Eiscnhutt"'n­

!"'lll"- Sohnstr:ass 65. Postfa.:h 10!' 1-15. D-4000 Dussddorf I. G.:rman' 119911. 

P'3p<t:r '.'\o 5. (\let.-\. 9403-7:-0203). Pp !6(m English)) 

0936 PROCES.~ EXHAUST GAS PURIFICATION IS PA\Th"G 
OFF FOR ALUMINTcJM MANUFACTURERS. (£11 DER ALU­
Mll''IUMINDUSTRIE AMORTISIERT SICH DIE REINIGUNG 
DER PROZESSABGASE.) (BIS-199-10342-0202) 
Fnvironmmul protcctron ...-:as foe Al produ.:ers :an ~.:ologi.:al .:h:allo:ng.:. TI-..: 
problem IS. how-:vcr. soh·cd no"' Th" solution 1s a dry o:wust gas punfi.::at1on 

plant mth fluoride gas m:upcrat1on. A :"'Of"'cgian ,;omp-lll\ has d.:velopcd th• 

kno"'-ho"' o\·cr a po:nod of 40 ye= I ref (~cul. E. w~rut lnnov. <Feb 

1991). ~-, l J. W S0-5~ (m G.:rmanj. ISS'.': 093+.732) 

0937 REDUCTION OF EMISSION OF l.'lilTRIC OXIDES IN THE 
IRO:"ii A."ICD STEEL l!'l"DUSTRY. (REDUCTION DtS EMIS­
SIONS D'O..(YJ)ES D·AZOTE EN SIDERL"RGIE.1 (BIB-199403-
-15-0lMJ 
. .\pprox1mately 30 0011 ! of nitric oxide• po:r annum .ll'< dt,•h.ll'g<d mto th< 

atmo<;ph•r.: hv th• Frcn.:h iron :and steel mdu<tn EEC m.:mhcr .:onntn,;s aim. 

.tJ. ;1 pnmty. to ri:du~~ the.-:"· t:m1~!iiiton. ... The: m:11n nttn( oxuk c:m1~s1nn.10 r 5<J,.., 1 

o.:wr dunng 'mtcnnr. m th.: .;okmr. plant m heatmg fom3..:o, and !" .1 k,.,a 

<\l<nt. dunni; mil..: a.:1d p1.:~hng .\tl.:r a d.:"'nplf,>n of th., l•>nndt1on nf th<'.··: 
o'1d,~. th..: fHlSorothk mc.1n ... o~ ri.:du1.:1n~ lhc-...c: c:m1:i.o;.1,m~ arc d1ir...;u .. ~c:d These Jtc: 

.. "·lc: ... 11nn 11f i.:1>.1l!iii "'th J lo" mtrogc.-nou .. .:·~mpPund ~11nr,.-nt. tt.:.\lmi..-nt ,1f thi.: 

~"·'h tthl.' ""·okm~ pro":.: ... ir.:.m he: ll,,'.on~1d..:rcd .i. .... 1 \.••.tl 1rc.11mc:nt' .ind lrcatrr.c:nt 

,,! the cnuncd s1d.:rurp.:.tl g~ 7 ri:f \Gnff:i,_ G. O..:q...,. B .. Re-.: ~leull. 

C;ih Inf T""h.t0."1. l~ll.SS.tlO).pp 1001-1006(inFrcn.:h) ISS'."'0035-

1~31 

0938 El.'li~"IRONMI!'.\IAL MEASFRES IN EUROPEA.~ SIN­
TER PLA1'1S A.l\"D BLAST FL"R"'tACES. ~llT FE 28952). (BIR-
199-1~5-02-19) 
Pre,·1ousl' :abstD-'1.:d lrom onpn.ii :as 11cm 92'.l6-~~-o;o::. rn: ~ milhor. t hot 

m"'ul h.i,·e b.:..:n prodll\.--cd 111 the member .:ountnc-_ of the Europcm Bl:ast 

Funu.:.: Commmcc m 19'JO .-\I present. th~-rc: :n-c sull diffcri:n.:cs 111 terms of 

pollut100 .::ontrol rc-4uir.:mcnts in th: u1dmdu:al m.:rnbcr .::ounincs. which le:ad 

1'' .:<>mpcuu~"' d1S1ortions lit tams of thc .:osts in.--urTCd for th.! .:onstru..'lion and 

''P"r:at1on of cn,·ironm.:nul protc.:t1on t":a.:1hti~. Swxbrds in tlus rcspcct h:a,-., 
bc.-n s.:t b~ th.: Ttthru.::al Dirc..--t1,·c: "CIC311 Au-- .idopt.:d in Gtrm.111' in 19116. 

u h1d1 h:as been follo,,.cd in p.ll't :also bl." s.:\·cr:al ether Europe.111 .:oontncs This 

rq>>rt. wh1.:h IS b.iscd on 311 mqud:. outl-s som.! me.is= for th" proucrion 

,,f U:~ <nvtrorm.:nt in Europ.:.111 sinter pl.lilts :and blz:t fum:i.:cs Pl.lilt dab of 

ddl~.:nt proJu.:uon umts from Bdg1um. Gam:my. Fml:and. Grc.it Britim. 
Holbnd. !Uh. Luxembourg. Austru :md S"'.:d..-n h:a'c bttn used for thc 
prcp.ir:ation of lb" cLx:umcnts for cvalu:at1on purposes. Thcsc .ll'c .:ompicrn.:nt.:d 

by ex:implcs of pl.l111 :and pro:~-ss technologies apphed for the protc.-uon of th.: 
,-n,·u-cnmau 1.ir.tphs. <lungcn. H.B. Th.:ob.tld. \\" .. Suh! und E1>cn. ( 16 Dc.:. 

!991).111.ll:tpp. 97-I04.16S(mEnglish]. ISS'.'\03-W-4803.1 

O'JJ9 APPARAfiTS FOR TREATMENT A."ICD PL'Rlf1CATION 
OF WASTE GASES FROM A SECO!'"DARY ALUMINUM 
l\fELTC~G Pi.Al~J. [BiB-i994~~1 
A pro.::~ .111d :appanius foe purifying w.istc gases from :a se.:ond:ar: aluminum 

mo: lung pl:llll arc provid.:d. by "'hi.:h the !lld1,idu:al "'astc g;is tlo...-s arc .::ollc.-tcd 

:and thermally post-.;ombustcd. wherein the g.:ncrat1on of the .:n~ nee~· 
for post..:or.ibustio'I IS pr<"idcd by "'astc subst:an.::cs of !ugh .:alone ,-alue. 
1 Sommer. H. \\".: S.:hlodcrcr. R . :"'euba.:b:r. F .P.: ( 28 Sept. 1993 ). (in English 1-. 
P:a1a11 no. l"S52-i8473 (l:S..\) Com·cnuon d.ito:: :5 ~far 1992) 

09-IO ECOLOGICAL ASPECT OF MOLD PRODUCTION FOR 
TITA.NlUM ALLOY CASTINGS. (BDJ.199.i03-51..().135J 
Previously 3bstr:i..'1ed from origUul as rtnn 9302-~ 1-0302. ~lore Ihm SOo o of 

Ti allo:- .:asung:; .ll'O: produced using gnph11c molds 11-..: gr:aphitc dust prcserus 

a s1gnifi.:mt b:alth :and c•ologi.:al haz:ard. The: resin bind..r.; us.:d 111 tho: molds 

o:volw s1gnifi.::mt 31"11ounts of CO: and .:arbon monoXJClc. An:alysis of the options 

a,·aibbl.: for making the pr°""s.' more c.:ologi.::ally s:a!c luds to the .:on.::lusion 

thai molds mltsl be rcpla.;.:d "'rth ccr.um.: preh.:ated mold.< ...-hr.:h do not rc::i.:t 

"'ith T1. "g. \ttri:a. (.-\lasho,·. \".G .• Trunov. A.I. Chem.Ko,·. \· . ..\ .. So\,~t 

Casting<; T cchnology l.'o": Russian Castmgs T c.:hnology) (Sc" Also: Lrtcinoc 

Prouv<><htvo>. 0992). (3). pp. 33-34 [in En~ishj !SS'.': 0891-0316! 

09-llHEALTHEVALUATIONOFTIIEREFJNINGOFALLTMl­
l'lt"U}I ALLOY MELTS. (BIS-199-10.1-51~6) 
Pre,·1ously al!stnckd from ongin:al as rto:m 930:-5 l-0301 .-\ ""'" ccologi.:ally 

safa flux ...-:is developed 11lc flux has a rcdu"d amount of to:oa; subsunc.: 

•vol111io1. 11lc fluxes "'c:re e\·alu:atcd dunng their IL'<: in mclung of Al allo~s 

.\!-.:!:.Th.: flux w:as rc.::ommcnded as a .:lc.tner a!'.em:at1vo: in Al alloy refining 

. .\ dct:a1lcd anal,-s1s of the cvo(,·cd subsun.:cs "'as wmcd out. (Ermolcnko. A. E .. 

Gnnbcrg. A.-\ .. Sa,·1.:hev. SA. Rabinon.:h . ..\.~I . So\,oel Castutgs T c.:hnology 

1'.'\o"' Russian Cas1111gs Tc.;hnolOI:)>) (Sc.: .\l<o Lrteinoc Pro12vodstvo). 

, !9?!J. (3). pp :9-32 (in English]. !SS'.'\ Ql!9!-0316) 

09-12 E~'HAJ"iCING THE EFFECTIVE!''l:SS OF ALUMINUM 
ALLOY DEGASSl~G BY INERT GAS INJECTIOS. (BJB-
199-'03-51-CM-12J 
Pr•v1ou<I' al!stra.:tcd from on gin al as item 9.10:·51-0:93 An .:.:ologi.:~lly pur• 

t.:..:hmqu,; for .·\I allovs dcga..<smg "'1> dcvdnpcd Th.: tc.:hn1quc rcdu.:c:s the 

.llllount of hcxachlorocthmc rckascd mt" th.: atmosphere OpllmJ! oond1uon.' 

f,,r the J'f"'"''"'ng of hvpcrcutc.1ic .-\l-S1 all<'' KS7~0 "'.:re csuhhshcd The 

dl,.1 of 'Jn•>ll.' add1110~ on the hcn.:hloril<!than~ produ.:cd "'J.' c<uhhshcd 
1 rr.1rh• 1 Pala.:h<'. \ .. \. lnkm. S \ .. Reio'. \. f>. (o,,urdq1mn' .. \ \ .. So<·1.:1 

( .1 .. ting~ T ..:~hni)i"~~ L'-o" Ru.<i.s1.in C a.~t1"g'. l t:"' hnol•.)~ )(Si:-~ \h1 ~ l.1h:1noc 

"'"''"•"d*•' 1. • 19911. n ,_pp I :-1~ [m f-n:.h•h I 1SS'\ nmt .o' 11 .. 
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09.U AD\"ANCEl\1£NT I:'i THE RECLA.\l~ TION OF PHE'.'tO­
LIC ESTER Br\'DERS. (B~lmol-51-04~7) 

;in m-hn.:: d.:g:issmg filt.:r . .t .:.tSt111g m;o,:hm.: . .i.iJ sh.:.tr It ts toull~ .;"mpt11.::r­

.;,"'troll.::d ;ind r.::qutttS h1gllly slill.:J op.:r.tt.'f" C ''ntmoous ~rmg pro,1Jo th.: 

t-.:ndlt of ;in .::,·.::n surfa.:e. ~hi.:h is of ingot 4uah~ but m the form of rods. md 

"h1.::h n:du..-.:s the risl of .:ond.:ns3!1on. Th.: m·l!tk: ckg.iss111g filt.:r ensures th.: 
.:k1 .. 't.:st m.::ul p-'SSibl.:: b.::fore .:.istmg Foundn allm-s .tr.: ~-omnooush .:.tSt .tnd 

..:,x>l.:d. th.::n .iutom.tlt.:~ly f.::d to th.:: she.tr \\il.:r.: 11 is .:ut mto pt.!!:~ "'"tglung 

t- 5 ~ 7.~ lg lbc I~· .:ustom.::r b.is.: for aluminum I~ all.,~s rs th.:: 

aurom<)(l\·c tndusu;.. p.trti.:ulul~ foe us" m "h.:.:b Reg.trdmg pollllll"n. the 

.·\rd.ii foundry h.is .:lll fluond.:: erruss1ons b' 50" o. "1th,'llt l;ug.: m,·.:strn.::nts m 

n~ pollu!Jon ab3kment .::qu1pm.::n1. (SlllUW13. D .. . .\l!unu1110.: Legh.:. (faz. 
1993). ~.1-+l). pp. :7-29 (m English. luhml • 

0947 A GLANCE ON TifE FUTURE: PHYSICAL PROCESSES 
AS PRETREATMENTS TO PATh"TING"! (B~ 199403-57--0267) 

Th.: dtvdupm.:nl ,,f th.:: .-\lph.isd pro..-..ss b\ Elor1kn I U\.) 1.""1 1981 mtr"'1u.:.::d , 

toth.: t·•: foun~ indusu;. .t uruqu.: bm.krs\stan forth.: mmuf:>.:tuttof m-iulds 

.llld ~ Th.: phcnoh.; .:st.:r svstcm w.is dtvdopo:d .tg:unst .t b;o,:lgrounJ ..,f 

m~-re.ismg probl.:rns "ith th.:: .::mtsslOll ..,f sulfur d1,,xid.:: from th.: fur.in., r.-sm 

s\·st.::ms wfu.:h ""'" .:urrcnll~ b.::mg us.::d. Sin.:.: th.: m1J-19°'L'>. fur.me: r~stnS 
h.trtkn.::d b\ sulfont.: md sulfun.: .:onuirung .::3ul\sts "•"f" m..-r.:.ismgh b.:tnf: 

us.::d for th.: produ..1100 of boxl.::ss m.>Ulds '"' .t Jobbmg .tnJ ,;.:nu-m.:.:h.uuz.:d 

Nsis E:o.~.:n.:.: "'th th.: probkms ~:lkd b~ th.: .:nusst<>n <>i SO: lumo .tt 
.::.isting l.::d ditt.:tly to th.: dc,·dopm.::nt :md intmdu~"t100 "f th.: ph.::n..,h.: .:st.:r 

syst.::m kno\\n .is Alph.is.::t. An m\·.:stig.tt1on mto th.:: p.>SSibih~ of r.:-us1ng 

Alph.is.::tr.::.::l.tim s.llld w.is m.tdc:. m .:on1111t.:t1on with M.:r Po!Tkms Ltd .. .\m.xig 

th.: r~-iors "hi.::h w.::r.:: to b.:: .:xanun.:d "'.1S m :iss.:ssm.::nt of th.: k\d of 

r.::d;um.::d s3Jld ....-h1.:h .:ould b.:: s.ttisf~"toril~· us.:d "'ithout probl.::m . .tnd 2ls" :m 
.:X3min.ttton <'fth.: .:11,·ironrn.::nuJ f.:.l!Ur.:s of the s~ st.:m ""-'n 11 \\.tS r.-.:l2un.::d 

From th.::,.~. b.::gmning. th.: b.:n.::fits .,f lo\\ furn.: 31 mixmg :md .:::is1tng "•-r.: 
.:sublish.::d .ts .t m.i;or b.::n.::fit ofth.: ph.::noh.: .::st.::r s~ st.:m. md it \\.tS n.!l:.:ss~ 

i En,·ironmcnt fri.::ndJ~· ~arc bc~-vmmg mor.: md mo« n.:.:.::ss.iry: phys1-

.:;il pr,:i.:.:ss.::s might b.:: th.: right .tnSw.:r Ali:.:r h$ing m"'1.:: som.:: mws!Jg.ttion 

ab.'ut th.:m. som.:: !.:sting ..-as p.:rform.::d (u.~ing 3003 Alt . .\ftcr .t short surv.:~ 

<>! the .:~"t.::nslJ.:s of P\"D pro.:css.:s. th.: r.:sults ,,f th.: t.:sts ar.: prc:s.::nt<!d 

3h'flg; with som.: pr.t.:1tc.tl .:ons1d.:r.t11ons. (P"ZZ•'"· S.A. \fur.t. G .. .-\lummtum 

:OOIJ \·.,1 3. Ftr.:nzc. tuly. 29 \t.tr-i Apr 1993. Publish.:r lnt.:rall Pubh.:.t· 

tt"ns. \·ia R.:sp1glu :-16. ~tod.::na. luf\.119931. 1\let. A. 9.W3-72..0:!15). pp 

~·).68 [m English).) 

to :issur.: th.tI th.!s.: .td\-;mtag.::s "ouid b.:: r.:uin.::d m .t systan wh1.:h u>c:d 

r.::.:bim.:d sand 1m .:.tSting .tlummum or .:opp.:r> Gr.iphs ~ r.:f. 1Higgin.,. R .. 

St.::,·atSon. ~L !BF 88th Annu.il Coof.::r.:n~-.:-C.-\STCO'\ 91. HMTOg.t1.:. n;:. 
6-7 Jun.: 1991. Publish.:r: !BF Publi.:alions. 3rd Flooc. Bndg.: Houso. 121 

Smallbrook.. Quttnsway. Birmingham 85 -UP. l.·1':.1199i ). Pap.:r ~o 5.1~lct 

A .. 9"'03· T.:..0256 >. Pp :~ [m English) l 09~ ADV AN CED POWDER COIL COATI:'iG: NEW POWDER 

094-1 SILICA SAND: THE OTIIER SIDE Of THE EQUATION. 
(B~l99403-51-0451J 

l PRODUCTS AND NEW HIGH-SPEED Lr\"I. [B~lmoJ-57-
0268) 

Incr.::as.::d d.:tl13J1ds arc bcing pl:i.:.::d upon the foundry industr: as a r.:sult of the: 
.:urunt .::conomi.: .tnd .::n\irorun.:nul situations. This pap.:r d.:s..Tib.:s th.: efforts 

m.td.: b'> on.: major suppli.::r to addr.::ss the probl.:m b~ .:onsid.::ring s.tnds md 

bind.:rs tog.::th.::r as a complete syst.::rn rather than in isolation • .tnd thus off.:r th.: 

ma.ximum b.::n.::fits to th.: foundryman An ltlcm.,1 1us mad.: to illustr.ttc th.: 

f:i.:tors th.ti should he .:onsid.::r.::d wil.::n sc:lc.~g a suitable b.tSc s.tnd. Th.: .:orre.:t 

choice. ran.:mbcring th.tt pri.:c is not ncc.:s•arily th.: only consid.:r.tuon . .::m 
op.::n up oth.:r possibililtes if .t .:omp:atibl.: bmd.:r svst~m is also s.:1.:a.::d. 

Judicious choic.:. to .i.:hic'"' .t high.:r strength syst.:m. m.ty \\dl !.!ad to low.:r 

.tddition r:il.:s. low.:r cost resins. rcd1-.:ed mix s;md costs. mcrc.tS.:d r.:d.tm2Uon 

.tnd dTlpro,·ed environment Gnphs. Photomi.:rograph< 3 r.:f 1Curt1s. \I. IBF 

88lh . .\mu.ii Coof.:r.::n.:c-CASTCO~ 91. Harrog.ttc. n;:. 6-7 June 1991. 

Publish.:r: !BF Publi.:ations. 3rd Floor. Bridi;c Hous.:. l:l Smallbrook.. Qu.!.:n­

sw.ty. Birmingham 85 ·HP. t"K. ( 1991). Pap.er:-;,,. 9. (\let .-\.. 9.;o3.72.0:56). 

Pp 16 [in English).) 

Hunter l:.ngin.:enng. a m.::mb.::r ol th.: r 313 gT•'Uf' 01 .:ompm1.:s. ts :i "orici ie21kr 

m .:oil .:03ltllg lin.::s for st.::.:! and ~umauum fiunter is .:onstantl~ d.:'>clopmg lt5 

r.tnge of produ.:ts :md ma.:hin.::ry m ord.:r to mc.:t the n.:.::d for n.:"' products and 

t.:.:hn.,logies. Prcs.::ntly. the major probkms u.: pollution .:ontrol and th.: n.:cd 

for high-p.·rfonnm~-.:. tlu.::k and flexible .:o;itings Th.: .t!IS".::r is po"d.:r .:011 

.:o.ttmg (PCC). Hunter is no\\ collabontmg with m -industn.tl-pilot" po\\d.:r 

.:011 .;o31ing line m ltah (Ol.::fal SudJ. whi.:h is ..:UtTentl~ coating approx 4000 

l 'er ->f Al .:oils p.:r shift. and is r.::.td' to build ;m unpro'>ed lino:. ruruung .ti 

mu.:h lugh.:r spe.:ds Exp.:ric:n.:c "''th th.: pr.'5.:nt Im.: has shown Iha! ar-.:hitcc· 

tural p.tn.:ls are .tn trnmcdi.tt.:: market. home .tpphan.:es uc .tn ar-ound-the-.:orn.:r 

m.trket. and a possible ";ival.111.:h.: m.trkef" ma' 0.: m stor.: f0r the future. when 

'"lv.::nt pollution ma~ c.wse probl.:ms to hqu1d painting lm.:s Char~"tcnstics of 

PCC ar.:htt.:ctural Al she.:t arc J.,s.;nbcd . .tnd .:x3111plcs .ire g1wn of prac!l.:al 

"'oriungmd apph.:3!1.,ns. IBian.:oa1. E .. R,1u. R .. S;i.:.:h1. F .. Alummu1m 2000 

\·,,1 3. Firenze:. lul~. 29 ~lar.·-1 Apr 1993. Pubh.<h.:r lnt.:rall Pubh.:ai1ons. \" 1a 

Rcsp1glu 1.i6. ~lodc:n.t. ltaly. 11993). i\lct .\. 9-IO~-n-0:15). pp 69-86 [m 

, English)) 

09~5 THE DISPOSAL CRISIS-CURSE OR BLESSING I:'i DIS­
GUISE'? (8~199403-51-0461) 0949 COLD SEALING Of ANODIZED ALUMINIUM WITH 

COMPLETE RECOVERY A.1''D RECYCLING SYSTEM. [BJB.. 
199403-57-0272 J 
Cold scaling (or 1mprcgJ13lion) of anodtZed aiurmmum ha.• long ~en part of th.: 

111dustnal .tnodtZmg pri.;t1se. but llC"' regul;it1<>n.< m mm' .:ountnc:s arc hmrtmg 

th.: u:>.: of ruck.cl ions m the: '"'-''C "'akrs and sludges .:om1ng from the wa:er 

tr.:.ttm.::nt "'aters. To fac: this problem. a sp.:.:1al svst.:m for the reco\·~ of the 

'.\"11on and the fluondc ion fromthcn."tsmg "'al""' has b.:.:n s.:t up The pro.:.:durc 

propos.:d 111Sur.:s the: obscn:ancc: of the stn.1est la\\ parameters .-\I th.:: same: 

hme .t nc:"' system for the dos mg of ch.::m1.:al products for .:old s.::ahng has bcc:n 

d.:\clopcd (Burbidge. A .. P1cve. A. Aluminium 20()1) \·01. 3. Ftr.::nu. Ital~. 29 

\!;ir ·-+.\pr 19?3. Pubhsbc-r. lrat.::rall Publt,a11on.<. \·1a R.::sp1gh1 2-16. \lodc:rt3.. 

lul\. r1993 ). (~!c:t A. 9-103· 72-021~1. pp 1: l-12l! (111 English).) 

Frc.m th.: discussion pr.:s.:nted the follo,..mg .:on.:lu.<1ons .:an b.: dr.twn Waste: 

reduct ton is an .tbsolute must Waste minimization by "'av of improv.:d pro.:c:ss 1 
control. pro«ss chmgc. etc. will ha\·c high.:st priority. spe.:1ficall~ sin.:e tlus 

will n.::irly ahuys b<: asso.:iat.::d with quality ar.d or producti\1!'> 1mpr.wem.::nt.< 

l"n.ivoidablc "asks must be used constructl\·.:I~ as mu.:h as possthle Wlule 

c~c:mal constructive us.: has many favorable asp.:.:ts .:onn.:.:tc:d with 11. the kgal 

risks r.:sulting th.:r.:from ma,· in many cases shift the mtc:r.:st "'"ard.< 111umal 

constructive ui;.:. 1 c r.:clamalJon Every effort must b.: mad.: to us.: tt.crmil 

pro.:essmg only whc-re 1t 1s aM<>lt11c:I~ una,·01d.tble be.:ause th.:rmal re.:lmi3l1on 

will in all ca.<>.::s force one to cons1dc:rcomplicatcd emission t.:gisla11on. If thermal 

procc:ssmg ts un.ivo1dabl.: the: lo"c:st possible ckgr.:c: of th.::rmal pro.:.:ssins mu.<t 

b.: .tppltcd The latest Europc:m research suggest• that pro.:es. temperatures of 

300 ·c should not be c:x.:c.:d.:d "'hen r=daimmc gr.:.:n sand for re-use "''th r.:sin 

b1nd.n. 1-1 ref 0..:1dd. D.S. !BF 88th Annual Confc:rcn.:c-C .. \STCO' 91. 

H.ttJogat.:. ( ·i,:. 6-7 June 1?91. Publtsh.:r IBF Pubh.:at1ons. Jrd Fl""r. Bndr,e 
, O'J~ WATTS NICKEL A.llffi RINSE WATER RECOVERY VIA 
, A!'i ADVANCED REVERSE OSMOSIS SYSTEM. [BIB-199403-

58-02991 I 1011.•c. 121 Smallbrool>.. (.)uecnsw.1\. Btnningh3nl ll~ -IJP. t ·i.;. 11 ?91 L Paper 

'\o 26. r\tc:t .\. 'J-IOJ-n-0:~61. Pp JR (m En!;]1'hJ , 

0946 HORIZOSTAL CASTl'.\G A"f ARDAL FOR FOl'SDRY 
ALLOYS. (COLA TA C:O'."iTISUA AD ARDAL PER LF.GHE DA 
FOSDERIA.) (81~1?9403-5t-05JRI 
'"" ,.,mputcr-.:ontrnllcd hon1ontal .:.1.•lmg equipment JI lhdrn .\h1minum·, 

sm.:lr.-r in . \rdal. :\nr;u\. all.•"' for cnnt1n11<>1t- .:,1,1111r, and .:nnt.im' J lh m1: 

'h-:ar hnl-.t:d fo th~ ..:.1~fln?. prn~c:-v. rllt: ~~-..tcm 1.nn~1..,[:. nft"o ~.1c.trn1~ flJr.1;1*.I.''. 

lh.: r.:p.>rt summarize, the result' of m cir.ht m••nth t.:'t pro~.tm ,;ondu.:tcd al 

Jhc fk"l.:n P;i.:kard Pnntcd C1r.:1111 l~•atd Produ.:t1•>n Plant to assess the 

•lf.:,11\cn.:" ot an ad\an.:.:d rc\cr.c '"'mo-.1, ,., ·.rem' .·\ROS1 Th.: ..\ROS unit. 

m.1n11t.i.:!ur.:d h\ Waler Tc.:hnolor,1c·. 111,nrpnr.tk' mcmhran.: matcroab and 

·~\ ~h.-m ~ompon~n~ dc:s1gnc.:d to trt.al r .. ~t.11 pl.1tinr, rm'i: "ah:r and pr1\dui:c f\.\o 

produ"I •trcam' a .;onccntr.ttcd mct.1l ·.ol1r.1nn ·.un.11>1c tor th.: platmr. h~th and 

rin·.c \\,lt<-r 'lll!ahk for reuse a' final rm" \\ .1,1< "•t<-r d1,.:harr.c ,;;111 he 
'1rttL1il\ d1mm.11.:d .md "~mti.:.in1 r.·dud1°•n' r.-.1111. .. 1 in th.- ~cd f0r nc" 
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0951 A."'i APPROACH TO IMPROVE nn: QlIALm· OF HOT 
DIP LEAD-TIN ALLOY COATL'iG. (B~l99403-~l-&J 
R;u.: .:anltS :md galhum ".:r.: >.ddo:d to hot tip Pl>-Sn :allo,- .:oatmgs Oplunt· 

z;ition w;is .::im.:d <>Ill ,-.i· ~ .wd.:d .:l.:m.:nts Th.: surfa.:.: '1J"Sk'3fm.:.: .md lh.: 
~orr;>S1on :md '11\!!oxidalion prop.:ru.:-; of th.: .:<\J.lmg:i ".:r.: unpro..-..:d b' 

thos.: d.:m.:nt> On th.: olh.:r mnd. th.: pollution mdu.:.:d by Pb ";is r.:du.:.:d 

Photom1.~hs. ~ r.:f 1Kong. X .. ~bt.:nili Prot.-."t1on (Chm:al ... ~ug 1991 ). 

.:.i. (8). pp. ::?6-29 (in Clun.:s.:l ISS'." 1001·1~) 

0952 CREATIVE DESTRUCTION OF EXISTING SOLUTIONS 
IN FAVOl'R OF ECOLOGICALLY BETTER ALT£RNA­
TIVES. IRETROACTIVE COVERAGE). (8~199-&03-61-02651 
In tho: p:ist t~w months. lh.:r.: h3s b.:.:n >. chmg..: ,w.:r 111 tho: m3l.:n'1i us.:d for 

bonl.: n.:d .. l:abdlmg. from .·\I to p;ip.:r on th.: basis of" .:.:olog1oi r.:qum:m.:nts" 

EPH-Tod1tc;-r lu .. -ndl.:r und '."3l.:nn:11111 in Hmno,.:r. G..-rmmy ··omm.:nts on 

.:.:o-m..rk.:ting 111 th.: br.:wmg. mdustry "1th th.: .:xm1pi.: of Al b<Jai.: n.:.:k 

I:ab.:llmg It is pl;iinl~ 3bsurd to ulk of a -p<>:S<>nous" or "noxious" mal.:nal 

Aluminium has on th.: basis of tts attr.1o."ti,·.: qwl1ti.:s. a ~..- ,iur.: of th.: 
pa:k:iging marl.:t. Th.: qu.:stions "How shall w.: .:xpl1i11 to th.: consum.:r that 

w.: g:aw up sud1 m .:cologj.:ally·trr.:pro:achat-1.: mat.:rUI :as Al in fa..-our of 

pap«'.' Slull we. 111 woth.:r f.:" y.:.m. gi,.,, 1.1p pap.:r also'.' .. ".:r.: pos.:d ( Alf.:d) 

:\·~, .. ~ -R.:r:it l\b\ 19911.(~).pp 8~·88[in~l-l 

0953 ECOLOGY-MAXIM FOR THE 19905-A CHOICE BE- ' 
lWEES ORDER AND CHAOS N REFUSE. (RETROACTIVE 
COVERAGE). (BIB-199-&03-71..01241 
E.:ologi~I and c.:onomi.: aspa."tS of mer~,- and r.:cy.:lmg ar.: cons1d.:r.:d. both 

in ~'llC21 t.:rms and 111 th.: sp.:.:ific cas.: of alunnmwn Fundam.:ntal to this is a 

knowl.:dg.: of thcrmod~n31111.:•. An ov.:rall energy balanc.: (m311Ufacturmg. 

usage and recy.:ling) is r.:quircd from an .:.:ological and e.:onomic point of ,;e" 

and Al. lil.: no oth.:r mal.:nal. h3s an cxc.:11.:nt clun.;.: of b.:commg th.: mat.:rfal 

of the future. It fulfills outsundingi~ th.: r.:quir.:m.:nL• of a cy.:hcal s~-stem :?.."'.! 
both manufacrurer ;ind user of :\I products hav.: long mad.: u<.: of its rccyclabil· 

iry. The high valu.: of Al us.:d produ~-,s .:nab!.: .:olk.:t1on ;ind pro.:.:ssmg systans 

to b.: 11111oduced without th.: need for subsidi.:s ( .-\lf.:d ). (Bald. I. . \' erp:a.:k. • 
B.:rat. (0..1 1990). 1101. pp. 1s-::: (111 G.:nnanJ i 

095-1 GLOBAL CONSIDERATIONS OF ALUMINJUl\I ELEC- I 
TROLYSlS O!'li ENERGY AND THE ENVIRONMENT. [BIB- j 
199-&0-&-'2-02"'81 ' 
Aluminium production requ1r.:s r.:>ourc.:s m th.: form of .:n.:rg:. me! m1n.:rals. 

and th.: by-product.< of th.: process hav.: an 1mpa.:t on th.: .:11\ iroruncnt. lmport3111 

task.s for th.: :\I produc.:rs ar.: 10 u...- th.: en.-rg,· and th.: raw-matmals more 

d1ici"11tl~. md to reduce the amount• of ..-ar1ou•. harmfui gas.:ous :and p31'ticul31c 

.:missions and th.:ir n.:gat".: ~fT.:ct.• on the surroundings. Th.: \\ays thal the Al 

produc.:rs can contribute to IO\~.:r th.: toul cncrgv .:onsumpt1on md r.:ducc th.: 

.:missions :ire r.:,1.:"'cd :and d1«:usscd. Graphs l2 ref <Hug. R .. Kvand.:. H. 

Light \ktals 199.i. San Fran.:1sco. California. L'S . .\. 27 Feb -3 \lar. 199-'. 

Pubhsh.:r Th.: \l1ncrals. ~l.:tals & !\lai.:nals So;1.:~. 420 Commonw~alth Dr. 
Warrcndak P.:nnsyh·an1a 15086. l"SA.119941. (\let A .. 9404-72-0J 17). pp 

J7J.J80 (m Enghshl) 

0955 STRATEGIES FOR DECREASING THE liXIT ENERGY 
AND E!\'VIRONMENT AL IMPACT OF HALL HEROUL T 
CELLS. (BIB-199-&0"'"42-02511 
Th.: .:k.:trol~1ic production of ,\Im a molt•-n Cf'\ohl< hath d.:p.:nd' upon. a.• 

maJor ra" maicnal<. alumina. d.:.:tn.:al <n.:r,;' . ..:ok.:. p11ch. md aluminwn 

Ounnd.: Frnm lv.lth c.:onnmi.: and cnv1rorun<ntal a.•p.:.:l•. con•ef\·a11on ol these 

mpul,_ d.:.-r.:a..,ng th.: .:n.:r~ m or opcratmg \oltag.: a.:ros' ..:ells. raising 

rrt>du.;t1on . .:nntrnlhng and mtn11T11/lng <1111"1"11.' fr.,m rcducllnn planL' Jr< 

.:~.:m.:I\· 1mnortant lo"""!'\ pnmal"\ .\I produ.:.:r Due tn the .:ornrlc" and 
1ntcra.:t1,·.: nalurc of t.'ic p.uamclcr.. fi,cd anJ un•hlc. fund.lmcn1.1l to lh< 

1 

cl.:.1r<11\11. rrocc'.'· there I< a h1erar..:h\ ,,f .:hot.:<·. J"'"lhlc for ;1<ldr•"'"~ and 

1mprovmr .. for 1n.;.1.111i;..:. ~ompon.:nt;i.. 1·1f -:dl '11lt.t~\!. hi:.1t halan~..- :\nd (00!->C:f\,\· 

1••'11. ,':lt'IJ.bihr. 3ntOftg :and subih~ "-tthm pob . .;.msist.:n.:~ of hi~ .-ulTl!nl 
dli.:1.-n.:~. hf.: of th.: .:db. man;ig.:m.:nt ,,f l!l<-..k .:IT.:•1.S . .:i.: ~ unp;i.."ts that 

•'!"'nll<>rt.il pro.:.:dur.:s :and "od. pra,"1.1.:,-,, h.n.: '"' l.:y p:aram.:t""". !heir rd:a· 

IJ<'nsl:.1p to ihc m'·.:ntof\ of b:as1c kno\\ kd~ ati.-..n the Hall H.:roult proc.:ss ;and 

th.: .:x;i.:."t:lt1'>11S for r.:l.311\·e improv.:m.:nl' :ir.: aJ.-ntdi.:d .id qu;inftfi.:d t.• lb< 
.::..t.:nt possible Additl<l1131ly. with re.:ml m.:r.:3'.:d coo.-.:m for ~ob;\l "":1rmmg. 

:and .:n'ironm.:ntal dlC.."ts of .:arbon mon-:md.: md CF, .:nlargmg th.: mcfustr:. '> 
,;.-or:unumg .:on.:cm and r.:sponsibili~· t~'< lhc 1111~d13lc surroundmg- of a pl.mt. 

:isp.."'-"tS for .:~"ttt!Zmg :anc! da.~3Slll!; tlllllro.:3tbons :ir.: dis..-uss.:d. -' r.:i 

1 Ri.:hards. '." E.~ light ~IN!s l'H-'. Sm Fran.:is.:o. Califom1a.. l"S.-\.. ;:-;- F.:~• ·-' 
~br. 1994. Publtsh.:r Tb.: ~lm.:nls. !\l.:uls& '.\lat.:nals So.:1.:~ . .i::ocomm<>n­

".:alth Dr .. W:m.:ndak. P.:nnsylvani3 150!!6. l"S.\. i 199-'\. t'.\kt .-\.. 9-40+ -;-: • 

tHI 7). pp. 393-402 (in EnglM!. l 

0956 RE\ 1EW OF 11IE RETROITT PROGRAM FOR THE 
PREBAKE POTl.INES Of HYDRO ALL"MTh'lUM A.S. [BIB-
199-&0-&-12-02531 
Hydro .-\lumm1um :a. s h3s continuous(~- 1mpr." ~d and r.:trofitt.:d its old prcbak.: 

potlm.:s Tb.: most .:ommon stru.."tllr3l .:lunges mad.: in .:di r.:trofittmg. ar~ 

111trodu."t1on of pomt fo:ding of 31umma. unrr•'' .-d .:atOOdc cks1gn :anJ m3l.:riah . 

01se <>fl.arg.:r :anod.:s. 311<1 r.::unng.:m.:nt <>fthe curr.:nt bus11ar sy-st.:m in ord.:r 10 

111.prow th.: rnagn.:tic .:ondillons in th.: cell T .:.:hni.:.i! ccsults arc prcscnt.:d 

tog.:th.:r with :a dis.:uss1on on ho" con!lrlwusly unprov.:d t.:.:hmcal r.:sult.s. 

produ."tmty :and fimlly outcom.: is poss1bl.: through 111.:reas.:d knowledge :about 

the organizational pro.:.:sscs. :and how thoc rr.,.,.:ss..:s ar.: influcn.:.:d to ul.:.: th.: 
d.:si;.:ddirc..--tions forsu.:.:.:ssful opcraUoos Graphs I ref. (~lo.:n. L \·.:c. KO: 
Gj\ll'\."CrL S.: Solbu. A .. Jor<Ui. f .. i..igiu :\i"'.....si~ i 774. 5.u-. f 1..::ci:;..:~. C:!!fc-::--.:~ 
l.S..\. 27 Feb ·3 ~tar. 199-'. Publish.:r The ~lm.:r:als. ~l.:uls &. :l.bt.:nals 

So.:i.:i:. -420 Commoo"ealth Dr .. Warrcndalc. Pcnns\h-:mi:a 15086. l"S . .\. 

(199-').(:0.lcl A .. 9~72.0317). pp 413-U 5 (m Englishj.) 

0957 RECENT DEVELOPMENTS L"i 1lll: LEAD INDUSTRY: 
SOME ASPECTS OF SMELTING, REFIRING AND ENVIRON­
MENTAL ISSUES. [BIB-199-&0-l--&2...0llJJ 
Consid.:rable progress 111 th.: dcvclopm.:nt ,,f th.: n.:" dirc.:t smdting processes 

for Pb has b.:.:n mack '1ithough not all th.: problems ha».: b«n sol..-.:d QSL 

1'1vc.:t and lsasm.:ll tog.:tlkrwith incr.::tS.:d ~ontribuuon from th.: ISF. amount 

to a shift of 18" o a"a'· from th.: sint.:r blast iuma.:.: rout.: in a p.:nod o!· s.:\·.:n 

''' .:1ght ~ c•~- The~· offer low.:r production "ostl; and redu.:.:d .:ap1ul costs md 

d•'lllORSl13tc th.: possibdif\· of grc3lcr dli.:1~-nc~ 111 controllmg .:missions of Pb. 

SO: and oth.:r toxic dusts. As Pb "s image problem 1s r.:~1ifi.:d. new appli.:a11ons 

such as th.: d.:\·clopmmt of :adnn.:ed Pb--.i.:id banen.:s for .:l.:..'lric ..-chides 

\\tll prohfo1'31c. 9 ref (T.:mpl.:. 0 .. -L Ek,.:nth lnt.:mwonal Lo:ad Conf.:renc.:. 

\'.:nice. lul~-. 2"-27 ~lay 1993. Publisher: l...:ad Dc,.:(opm.:nt Asso.:1:1tion. 42 

\\.:'mouth Stre.:L London. Wi'." 3LQ. t·i..:. t?'H1. Pap.:r 8.1. (~let. A .. 9404-

72-0347). Pp 9 (in EnglishJ.1 

0958 THE KIVCET PROCESS: 12 YEARS' EXPERIENCE AT 
PORTO VESME (1981-1993J. (B~l99-&~2-031-&I 
Th.: KSS Pb plant of Porto\·c:smc (KSS l-.:1\.:.:t Samun Snamprogett1J. 1s th.: 

largest Pb smdter in the world based on a nc:w t.:d111ology of dire.:t smehing. It 
is located at Ponove::m.:. Sardinia (Italy). un<kr th.: ownership of'.l>uova Sanum 

S.p.A The 1'SS pl'111t started up in fcbru~ 191!7 md two years after the sun-up 

th.: results obtained from the proc.:s<. "''th r.-,.pe.:t to producuon c.,,;t md 

c.:ological factors. ".:r.: b..-n.:r than cxpcct.:d. Smee J1mc 1990 cap~ of th.: 
KSS plmt has b.ec:n 111.:rcasc:d to 800 ~da~ 0f .:hargi: and th.: KSS fuma.:c ha.• 
!>.:en trealmg a wtd.: rang.: of Pb cor..:.:ntrat.:,_ Zn leai;:hmg residu.:s. md 

,.:cond..t! Ph b.:anng n1atcnals. with a 96' • "'ntmoou.' running .. .\.• far a.• the 

.:nnronm.:nul h~·gi.:nc md the protcctu>n ol wor~crs IS concerned. the c:xp:n· 

m.:ntal dau dctcct.:d by monitors. c1thi:r m Ill.· \\orkmg ar.:a and on th.: ground 

oUL<ad.: the .:ompl.:x. arc: w1dc:Iy below th.: 'lrt•"t~r n.:w hm1l< r.:.:onvn.:ndc:d b\ 

tho: EEC I Economa.: ~.urop.:an Communal\) mlc' •n-1 hv luhan la". Fnr the: tame 

bi:mc th< KSS plmt of Portovcsmc 1s th.: hw:)<'I Ph running plan! u, the "orld 

h .. <c:d on a n<"' tc:..:hnol0gy ;ind 11 ropr.-,..:nt' .1 m1ics1onc: m th.: Ph and /.n 

mduslf'\ l!bh;i.. R. f.l<vc:nlh Int.-rnat1onal l..:.1dC>nf<r<n..:.:. \·.:me.: ltJIV. 2+2; 

~l.v 1993. Puhh•h<r I.cad [k\dopm.:111 \s«>.:ia11nn . .J1 Wc:\mouth Strtcl. 

I »ndon. \\'1\ Jl.O. n .... I 19?3 ), Pap.-r x :. I \kt .\ . 9.i'J-'. -:-:.n.•.i71. Pp :r. Im 
l·nr.h•hl I 
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09:-"'9 RECEl'I DEVELOPl\IEt\IS IN IRON ORE Sl:li"TERING. 
IV. TIIE SINTE~G PROCESS. (BIS-19940-&-42-03241 
Th.: 1113]'.Y dcwlopm"'11S :around the smtc:r snnd ~in four M\!'15 l•l ~ 

.:onswnp11on. iiP produ.."lln(\. (i1i1 proc.:ss .:ontrol. ;ind \I\"\ .:t1'"1R'mt.mul 

.:onlrol S1gnifi.:mt r.:du.."tloos in enc~ r.-quittm.mts h:iw :iir.::id:. bttn 
:i.:lu.:,·.ed :is 1 n:suh of insulhng h,,11 rur .. -o\·~ sy•t.:ms. impnw.:d 1_gnit1on.. 

<!c.-rc:;ising m k~. tmpro\·cd r:i"' m.>.t..>tUI.< .:h:in.-tmsu.-s . .u-.J unf'l"O\·cl 

f;m.:ontrol. tnr.:rus.:d produ.."lln~ IS ;s.;h..:io·.:d b~ m.:i.xurusmg th:-. :c:J of slllkr 

~,.fu.;t_ Thl5 IS tnflucn.:cd b~ f:i...-tors sud1 ;is unifonni(\ .>i "ntmng both 

honwnt.:i.11~ :ind wru.:.:i.11,· 111 th.: b.:d.. sinl.:t" bonding str.:ngth. ."TUSlung of the 

smkr produ..~ :md skctton of s.-n:.:n ~ tiv rcrum fines Olil<T 13...-tors su.:h 
1 

:is bed dq11h.. size distribution of .:o~e brttzc. 1~1tion. pbnt :t\·:iil3bih[\. and 

""~gen .:nn.:hmmt m;l\ 21so h:i,.,. :in clfc.:t on produ.."ti'i[\ Th.: l:ikst pl.int 

.:•'lttrol systans :ire b:is.:d on :utifici:il intelligcn.:c md their m.: IS spr.:~mg 

Th.: m~ .:missions from ~int.:t" pl.:i.nts :ir.: dust. sulphur oxid.:s . .:i.nd nitrog.:n 

o:tid.:s ~Ian\· plmts h:iw msull.ed dc.-uosuti.: pn:.:iptutors lo "''ntrol p;uti.:u­

bl.: cmiss10~ :md .::lll 3.:h1.:,·c lc,·ds ~O mg;..;m:;. Dcsulfunvuon cqu1pm.mi 

h;is b.:.m msullcd at moot .>n.:-h~ of th.: op.:r21111e plants m J:tp1fl but :at onl\ 

on.: pl:int m Europ.:. Gnphs 60 r.-f (03."'-son. P.R .. lroom:iking 3t'ld Stttlmn­

mg. ol993). :o. (2). rP 1~1~9 [in English). !SS:-.; 0301-92331 

0960 El'°""'lRO~l\IAL PROBLEMS AND SL'MITOMO'S 
'.\ICKIL REFINING TECHNOLOGY. (BIB-199.&0-'-'2-0327] 
In nonferrous mdu."10. :l .:ompm~ c111.."10l ronlinu.: its busin.:ss .:i.."IJ\itics nor 

.:o.:~1St in tht rcg;onal .:omrr.unity if th.: .:omp;my h:.s no adcqwt.: .:ountcrma­
'ur.: ag.:i.mst .-n,·ironm.:nul problems su.:h :is air pollut1on and industrial wast.: 

"':lier Thus. the emvorvn.nul problem is the most saious th.:m.: for Sumitomo 

sm.:c its .:oppcr refmmg ...-;as b.:gun 400 yo::.r.; ago. This r.:port d.:s.-nb.:s 

Surnitomo·s fund3rnenul poh.:~. the a.:.:umul3l.:d tcchnol~ md !ht countcr­

mosurcs for sol\-utg th.: probltmS togo:thcr ...-tth th.: proc.:ss for r.:.:o,·.mng the 

ongJ1111 ph:is.: m n3lUrc from the rumed suit Sumttomo·s m.:kd r.:fming 

tcdmology d.:\·.:top.:d b:lScd on th.:sc dfortS IS also dcs..-nb.:d. 3 r.:f. (l" cda.. \I .. 
Pro.:ccdings of th.: lnkrnauonal Confcrc:ncc on ~lining :ind \ltt.Jll~· of 

Complex :-.:1.:IJ..:I Or.:s. Jm.:hang. Chuu. ~-8 Sqit. 1993. Pubhshtr lnt.:t"n3lton:il 

.\.:aokmte Pubhsh.:1'>. 13~ Ch.lonci Oa11c. Ekijmg. 100010. Chma. <1993 ). (\kt. 

.'\.. 9-iO+ i2-03~ ). pp 1:::-:::1 (in English).) 

0961 Sil.VER CHLORIDE: REDUCTJOS TO METALLIC SIL­
VER. (BIB-19941M-U~I 

0963 INJECTIO'.'ri OF SllJCA FLL-X TO A 1'"1CKIL Co."t­
\"l:RTER TIIROl"GH A SUB'.\IERGED Th"'\"l:RE. (BIS-199-&IM-
42-0378) 
. .\ 3.i x 7 m Petr\;c-Smith .:on\cr"er 11 K:llgc"-'rhc '.' ... i.d Smdttt 1s being 

tlux«d b~ in~~"tlllg sili.::t s.md tltrougJt a subm.:rg-cd tuvcrc Flux in1c..-tion 

dundl:ltcs fugit1w .:missions of sand mto t'lc ".xi.mg c:nvironmCl'lt "'iti.:h IS 

cxp.:n.:n..:cd usmg !ht tndiuonal m.:thod •'i t1uxir.g throi.'?}t th.: mc•uth It :ilso 
<!c.-rc3Scs the .:on,·.-rtcr"s rchan.:c on .:r2!'Cs. an.i J.:.-r.,:iso, ut<>f thc 1.>md tim.:. 

thus 111.:rcasmg .:on\·crtcr util1S11ton ThtS p"'f"'1' dis.:= th" dcs1gii :ind opo:ra­
llon of the llux lllJO:.-Uon syst.:m :md .:omp.:i.ro 11"'1th tht .:urrcnt pr:i...-t1.:" of t1ux 

3ddi1ton by bwl Graphs 4 r.:f. iCuislu"'. C P. Hunt_ ..\.G. ~1lm.11tL ~I ~ 

C,>r;»crttng. Fir.: R.:rinmg and C2Stmg. San Fr3t1.:is..-o. Cahfomu. l"S . .\.. ::: 

F.:b.-3 \l:ir 1994. Pubhsbcr: Th.: ~l.11cnab. \l.:uls &. \laknals Soct.:1"!-. 4:~1 

C->rnm.>nw":llth Dr .. W:irrcndak Pcnnsyhmu 1~86. l"S . .\.. \ 19'1'1. (\l.:t ..\. 

9~ 72-03611. pp "'"9-90 [in Engh.sh( ) 

096-I THf. KI1'1''l:COTT--OUTOl\."l"lWU FLASH CO'.\"\'ERT­
~G PROCESS. (BIB-199404-ll-03801 
Th" l<.:.:nno:.:oc-Outokumpu flash smelting pro.:css \\1S dc\·dopcd to .-omm.:r­
.;ial sug.: Junng the NSOs. Th" first ll:ish .;,>n .. .:rtmg proc.:ss m full mJustrul 

s.:al.: will b.: put inlo o~ in K.:nnceoll Corpor.111on·s Salt l..;ll.c C1(\ Pl:int 

m Jun.:. 199 ~. Howcvcr. bc..-.:i.us.: the n.:" pro.;css still raises m:in~ b:isi.: 

qu.:st1ons and th.:rc .:XIS! som.: m1SU11dast.Jndmgs r.,g;ardmg the pro.:css .:c>n.:cp! 

and il< b.:n.:fits. th.: most .:sscntul 13..~< and most misleadmg f..:uons •.: 
dis..-uss.:d The r.:qutr.:nic:nts of today for a modcrr. .:oo\·crtmg opcr111on mdudr: 

.:.:onom1.::il. m.:ullurg1cal and cn,·ironrnenul t«a~-s. Tiiie flas.'l .:on,·.:rtmg pro.:­

.:ss tuUills :lll of lites.: .:nt.:n:i Gnphs. 8 rd. I H:utnt:ab.. P .• "-OJO. I \ • i'\to. 
\L Con,·crtmg. Fir.: Ro:fming and Casttng. San Fran.:is..-o. Cahfonu.:i.. l"S . .\.. :~ 

F~-b ·3 ~br !994. Publisher. The \fatenals. \l.:uls &. Matauls Socte(\. 420 

Common\\cahh Dr .. W:irrcndale. Pcnns~l\"mta 1~086. l"S..\. ( !99J 1.1\l.:t ..\ .. 

9-IO+ 7:::-0361). pp. IOi-119 (tn English)) 

0965 INCREASE OF CO!WERTER AISLE PRODliCTIVITY 
AT RONNSKAR (BIB-1994~2-0394) 
Th.: produ.:tt\·i(\ of the R.>nnslc.tr smelter ts h.::inl~ d.:p<nd.:nt on :i !ugh 

.:onwrtcr ~sl.: op.:r:ition Th.: output has s.cJJ1l~ 111cr.:as.:d and the qual1[\· of 

!lit ano1ks !us 1111pro,·cd sub!<unttall~ ThlS h.1s bttn a.:h1cwd through s.:h.:d­

ulmg con,·crta opcnllorL unpro,·cd mamt.:nan.;.: :ind qu:ih(\ t.:Jm,.orl. ~"" 

m.:;isurcrn.:nt t.:.:hnolog1cs ha'< helped to und.:rsund the m.eullurgi.:al process 

and hc:n.:c :illo"' for bctt"r process .:ontroi md lo,..,r 111111 cost The unimw.:d s.,,.,"f31 mo:thods of r.:du.:111g silvttchlondo: lo meulhc sil,·cr ar< discussed. 1li.: 

dus1c lh<Tmal rea..-tion "tth sodium carbonal.: :tnd then some exp.:n.:n.:.: "tth 
h'draLin.: ar.: gw.:n F11131ly. the ...-ork to rcdu.:o: th.: boilmg and •m~ing oith.: 
s.>dtll!n .:;ubo~.: prnccdurc is dcscnb.:d . .\ s!lld\ of tho: chcrnio;al ru.:t1ons and 

the t.:mp.:r:aturcs :11 wh1.:h th.:' occur" outhncd The sunpl.: ttst.s that wcr.:m.ad.: 

to~- lo c . .:plam th.: reductu>n in sm.•l.: :ire ;1vcn. The pro.:tdur.: usmg lo,.cr 

t..:mpcraturc f~low the mdtmg pomt of Ag) and some borax in th.: mix 1s given 

fl ref (Loewen. R. Prc..:1ous \l.:tals 1993. :\cwpol"'- Rhode lslmd. l"S . .\. Junt 

1993. P\lhlish.:r lntcmat1on:U Prect<'us ~kuh lnsttCUI"· 490~ Tilghman St. 

Suite 160. :\llcntowrL P.:nnS\lvarn.1 18104. l"S.\. (199~). (\let A. 9-!0+7:::. 

0.157). pp 181-192 (Ill English)) 

' ;a\atlabil~ r.:sultcd m lo"'cr numb.:r of hot umb n<!cdcd Thts L:d to lo"'"' 

cncr~ consumption and r.:du.:Lon m manpo»cr Th.: unrro,·cmclll$ :ir.: J.lso 

d.:monstrat.:d ~- impro,·cd o<n\"tr0nmcntal pcrformm.:c of the smelt.:t" Guphs 

(.\\Strom. L.: Lundstrom. J. Converting. Fir~ R.:fmmg :ind C;i,stmg. Sm Frm­

.:is.:o. California. L'S . .\. ;:7 F.:b .3 \l.:i.r. 199.J. Pubhsb.-r The \t:.ten:ils. ~l.:UI' 

&. \13l.:nals So.:1c(\. 420Common"'calth Dr. W:irrend.tlc. Pcnn.<\haru:i I ~0116. 
1·~ .-\. (l<J'JJ I. ( \fo:t . .-\. .. 9-IO+ i::-03611. pp 311-3:1 (tn Englishj t 

0962 PRECIOUS METAL REFINING; MEETING THE CHAI.r 
LESGE OF THE l990'S. (BIB-1994~2-6368) 
The 1990s pose manv d.tun11ng ob~udes for rdinc:I"' m gcner:tl and prc.:tous 

metal rdin.:rs m part1.:ular The: stnng.:nt en,·ironm.-nul la"'< ha\c required 

man~ OfcrattOll.'< IO undcrg•> \"C~ expcnsl\·e process .:ontrol tmpr<W.:ntcnt.s lo 

gr<atl~ limit ortoull~ "ltrrunatc ermsSton of .:c:rutn effluent.< into the air or water 

lt(!,itcr rcqu1rc:m.:nl< ar.: :tlsn 111 the product< thai .:a.:h .:ustnmcr 11'13\ rcqu1r.: 

Fot cx:irnplc. in the sc:mi.:ondu.:tor 1ndus1r- <rent spuri.:nng t:trt.•"IS :tre refined 

and upgradc:d not onlv Ill n1c.:1 a stmplc: minimum metal .:ontcnl su.:h as 'YJ 'WY'. 
minimum gold. hut Jlso I•> m«t sp.:.:ifi.:alton.< ltmitmg alkalt metals on thc ord.:r 

of I·~ ppm This impa.:I'. hoth th" rcfinmr, 1c.:hn1qu."" .:mpln\cd and the: 

31\.ll\ltc:tl prn.:.~sc.< to l«I "''th :lh">lut.: ..:onfidc:n..:.: m th.: r.:,ult Tii.: fo.:1.- ot 

thi< P3J>.:r "I•' addr~s thc'< tnpi.:< tn d.:t.i1I .1nd pr••\"!Jc: an cathol ;i., I•' the 

d•r.:.:hon of th.: tndu<lf\ .J rd 1C.1.<11llc1.1. f>. Pr.:.::ntL' \lc:tah (•J9\. '.\cwp<>rt 

;ihnd.: l<ldnd. I ·s.\. Jun.: l'i>.'. Put-l"hcr lntcm.lltnnal Prc.:t•Hl' \kwls ln<r1-

1ute .J•J11< Ttl~man St. ~ 1:1c ~(,11 . . \11.:nr« ... n. Penn"l"1111.1 !~lfl-l. I·~.\. 

119'>.'1. r\kr .. \.'I-Ill+ ~:-0 <7• pp :~CJ.:•1.J Im ~.nr.lt·.hj l 

,,, 

0966 FXPERIENCE OBTAINED WITH A 1'"1:\\ SEWAGE 
WATER TREATMENT PL.A.NT ACCORDING TO APPENDIX 
40 IN MIXED WORKS FOR NOBLE ~IET ALS. (BETRIEBSER­
F AHRU!llGEN MIT EINER NEl"E!'i ABWASSERBEHA!"i­
DLUNGSANLAGE NACH ANHANG .&O IS EINEM 
EDELMETALL-MISCHBETIUEB.J (BIB-19940.l-U-0127] 
~""' r.:gulat1ons (Appendix 40) relevant to tli.: op.:rJllon .>f clc."11'"Platmg "'"rks 
<pc.:tf~ :i.:ccpuble addtttom lo "'atcr c:ntcnnr. the "'orl.< and sci sun.:brd:; for 

the: lrc:ttmenl of waste "'llcr .-\ "'Ute "·atcr treatm•'Tll plmt. dc:<tgn.:d for m 
' <1e.:tropla11ng ,.orb mo.Ulled m :t.:.:ordan.:e "'th .\l'J'endix .JO -..;i., 1nsulkd at 

the D.:m.:tron "'orKs. S.;h,.ahts.:h Gmund. ;on.:.:mcd "'th tho: clc.v.>d.:po,.1t1nn 

of nnbl.: and hao;c mcUl• !nu :arc given I"· tllll<trale the ran~< 1>1 ~pph.:at1on 

;ind <lf.:.;11venc<s nf the plant m the r"mm~I "( .:ontarmnants II "'l..' .;on.:(1'.dc:d 

th.ll the: .i.<.<umpuons hascd on .-\p~nd1x 4': recJrdmg the: d.:.11:11 .ind opcnttnn 

,.f • mc>dcl ~lc..:tr1lpla!1Rg "Orio..< "'er.: Ir. rrJ,1i.;,: inv~hd. and lO p.lrtt.:111.v the 

r.:m•wal of m.:~.:I r.:'1duc' fr<>m '.U.<t.: v.Jl<r '"!It.: k'.:I ~pc.:iricd m ..\pp.:ndl\ 

.l" "·" n•>l J'r.1•11.;Jhl.: 1.smi: .:urrcnt 1c:.-hn•>l·'~· <rraph< 1~Jl!(l. R. S.:hc:RJ.:1. 
II ·<i. ~nc.:rt. T. \f.:UII"h.:rfl.i.-h". 1~•1'1 \'fl.l1. -'". 1'l1. Pr +IX-·1~6 (tn 
f renn.111 j (\'" l)(J2f,.r17•)7 1 
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0967 'IEMBRA..~E ELECTROLYSIS. MITAL RECOVER\' 
fRO)I WATER FROM PROCESSING A."liD CLEAl''lNG SYS­
TEMS. (MDIBRANELEKTROLYSE- RUCKGEWL""'."E!li 
VO."\ !\IETALLEN AUS PROZESS- l"!\-0 SPL"LWASSER"'i.) 
(BIB-199-1~128) 

11,•n <>f tlK fa,<>fX>k !'f"perll.:S md re.:,·.:13bthf\ ,-.i· . .\I. ar-~ po.1uorung the mcul 

"ell i.-r 3 ~uur.: r,•k ~th.: :wtomo!Jw ••'nstn1~i:ron Dl31tn31 of dlo1.:.:: 

The us.: ,,f m.my 2iloy-s to m"1!1 th.: rcqutttmo:nts 1:..-.r th.: diff~t :ipph.:ations 

p.>SCS a .:h.U~ to th.: existing re.:~ dmg mfnsuu..."ture The kssor.s from thc 
.:uo .-.:.:,ding efforts -rc dis..-usscd in hght of apph.;3b1h~ ,.., :lll!orn..111,c re.:\· 

.:ling Graphs I:! ref (Ltndcn J :i L.. Light \kuls 1994. Sm Fr:in.:is~-o. 

C:il1f,-.rt11:J.. l"SA .. :!i Fcb.-3 .\l;ir 1994. Publish.!!" The .\lincnls. \leuis &: 

'.btcn.1ls s.,..-;~ . .i:o common ... .:3hh Dr .. W.vmicbk. Pcnr.s,k:uu3 l~S6. 

l S.\.11994l(.\lct. .-\.. ~ 71-0317)_ pp i ll~-11:!0 (in f.nghsh). l 

0972 RESPONSIBU. RECYCL~G Al'-0 DISPOSAL OF H .\Z­
ARD<>lJS A..1\-0 NON HAZARDOUS WASTES I:"i THE ROLL 
StlU'E. (B~ 199404-52-0522! 

:"1.:kl IS &posited on 2 routing Qlhod.: in 2 .::dh<>l,i:c sep:ir31ed from a '.\1- 3tld i 
.:hionn.:-frce :ui31yt.: i., :in :uuon-unp.."f\·"--.us r:i~bnno: The effi.::cn.:~ of · 

d.:p<.>Sit«m w;as 80-~. and ;s m2muincd 3" Ute .:on.:~tntion ofX1 &,-r.:35.:s 
b' the .Ndtuon ,,f h'dr"<.-..:!llon.: 2.:id t,, the .::ithol~i:.: md sodium l:'-drox1J.: to 

the mol\i.:. In 2 P3ftt.:ul:ar msull.11:ion the .:ell ,,.;as opcr.ucd for 60-90 h .11: 3 

~c oi -I0-43 'C . the ~-on.:.:ntl'3lion of the ~i .k...-rc3Sing from 3. ~ g I to 

5-0-1 ~mg I. 11ic '.\1 rc.:o,-..-n:d h3:s a uluc whl.:h. tog.:thcr ,,.tth a rcd .... '"tlon m ' 

th.:: .:l'St of" ;astc \sludge: • disposal JUStifies the .:ost of insulling and nwnuming 

:he: pl.mt Graphs I Reid!. H . \kullohcrtla.:b.:. 1 Sept 1993\. 47_ (9). pp. 

4~.,. ~(in G.:mtan) ISS'.\ 00.:6-0797) 

, EPA n:gulllhons fofl:e more wphisu.:atcd. te.:tuu.:31 S<'lutions to ,.ask aunag.:­
mcnt problems. diff.ermtWe bd\!.c:en ,,.:lSIC streams. 3lld fo.:us toward spc.:tti.: 

treatmcnt 1.:d1nol~. The Resource: Conserntt.:in :ind Rc:.:o"~ A~--i cmplu-

0968 IISERV PROCESS FOR nn: TREA T!\IE'.\I OFEAf A.'\-0 
AOD. (BIB-1~5-0382) 
Th.: l.irgcst pl3Snia ;ir.: !Um.a.:.:: foe· the tr.::3lmcnt of EAF 1 dn'"lri.: :ar.: !Unu.:c) 
:ind .-\OD •, ~ o'.'1.:-g~ de.::;ubunzall"" .;on , . .:ft,,.. I dust5 has rc.:..ntl~ .:om.: on 

stream in th.: Term. IU:~. u.:a. The piant h3S a '.!ultis.:f\· Pbsminox Furna.:.:: 

,,.llh the .:;tp;JL~ to treat 20 000 t yc::ir of dusts lunng 2 high .:hrom1urn md 

mdcl .:ontcnL insing from the steclmakmg pbnts of IL \"A. T cmi WoO.S Tho! 
fum3.:c: is upped at regular Ull.:f\-als. with .1ppr0x 4 t of liquid fcrroalloy and :at 

th.: s.unc time approx U t of s13t'. The fcrroallo~ 11yp1.:3lly 12°0 Cr_:.~·· '.\1) 

' sizes S•'llf.:e rcd11<.'"llon. u.:~ dmg. trc:Jlmcnl. md disposal. T re~t ma' m­

.-,,h·c ncuu:alizmg ,,.-astc produ..'"t.S whi!.: dis~! m3' be cffn'"tcd thro:Jgh 

m--mcr.i11on or less desirabl~- bnd filling (Campti.:11. R L. 35th .\l.:.:luni.:al 

Worling a:id Stc:el Pro.:essmg Coni.::rcn.:e \"ol 3 i. P1nsburgh_ Pcms,-1,·:uua.. 

l"S.-\.. 2+2i 0...-t. 1993. Pub!Jsh.:r· Iron mJ Steel So,.,.,~. In.: . .i10 Conunon­

,,.e3hh Or._ Warrcncbk_ Pcnnsyluni3 1~86. l"S.-\. (19941. (.\kt .~. 9~ 7:. 

o:F7). pp. 3-6 (in English).) 

IS reu:trOdu.:cd Ullo the produ..'"tion .:~·.:le: of the E . .\f. whereas the ,·olaltle mculs 

i Zn. p.i!Wlium md .:adimurn) ;ir.: re.:o,·.:rcd from tho: lurm.:e as dry dUst o:" mcir 

oxides md .::c>ll~""tcd m thc dust filtration pWll. The~- ;ire then trad.:d dunks t•' , 

th~·~- high zin.: oxi<k .:ontcnt. S!Jg. whi.:h m;imly .;onUUJ:<. SiO:. Cao . .\lg() 
;ind Al.:():t and IS by II<'" no:i-toxi.:. is sent for dumping. I Bruno. F .. Hunt.. lJ. 
Rcpctto. E . Pro.:css.:s :ind \lalcnals lnno\atlon SUJni.:ss Steel \"ol. 2. 
Floren.:.:. Italy. 11·l4 CA-t. 1993. Publisher .-\ssoci:aziondtali:ma di \lculh•· 

gia. Ptv.zak RodoU\1 .\lor.anch ::. 1-:?0l:l. .\him. Iul\.11993)_ (.\let A. 
9.fO+ -:-0324). pp.:'. 1 !3-:.!.118 (in English) I 

0969 r--~T.STIGA TION OF DUST k'"'D GAS EMISSIOSS J:lt 
TIIE REA TNG Of ll'IGOTS OF KILLED STEEL BY DIFFER­
E'.\1 HEAT-INSll..ATING PAC~GS. (BIB-199-IO-l-Sl-<>575) 

0973 FRICTION WELDING: A PROVES JOINTING 
METHOD. (WRUVINGSLASSEN: EEN BEPROEFDE VER­
BL"ffit:'~GS METHOOE.} fB!B-!99~~5--IKJ1J 
F~'"tion welding is an e.:ologt.:ally prc.:ise t<:dvuqu" giving reproducible: en­

er~-sa,-mg ~d a1Aomatcd and mc:.:haruz.:d bUtt JOinlmg of ,-om<IP"flt> It 1s 

d~-ribcd and illustntcd o:t boodmg of .:cnm1.:s. hard "1etai or brass to stcd. of 

duplex steel 1.4462 to st«l C3S. of GGG40Fe to SIJi or St~:!- of brass to 

X!OCrl3_ X20Cr13 or brass_ and of -1:?1Cr~lo4 to 4Xr.\lo4 Gnphs. Photom1-

,,.ognp1is. 2 ref (Horn. H : Grunaucr. H._ .\lcual &: ~unststof. ( 1 ~ov 1993 l. 

31. <:?!).pp. 2t!-ll (in Ot:t.:h).) 

097-1 ADHESION: AQUEOUS CLEA."l\"ERS FOR PRETREAT­
MU-J. (HAFTFESTIGKEIT: WASSRIGE REINIGER ZL"M 
VORBEHA!'"'DEL!\i_) (BIB-199-10-l-57""°"23) 

PrC'·1,iush abstra..'"tc:d fr<'m onguul as 11cm 9310-~ I· I ~!l~. Dus1 and gas cmis· , Water based deanen h~w been uncltr1.:s1as3ltcm;it1,·.: solwnts to industnally 

s1ons from fill m;n.:n;ils used for Ilk: thcrm3l msula!i.m of killed s1eel mgocs :ire: 3lld cnvu-onm.:ntall,- h.uardous o~an1.: .::0mpound<. ,...,h as l. l. l .tndllorc:-

3 m3Jor socm:c: oi 311' polhAwn ;i;t m"ullurg:.::31 plarits Herc. vario'"' fill insub- , tlunc:. u<oed to .:.:.:onurr.in;n., st«l plat" bcfor" the: appli.::ation of an adht:s1vc: 

lions ;irc: c:xamm.:d from Ilk: c:nvironmcnul sundpomt in orda to sel~'"t th" most Stc:c:l pl3tc: 1.us used as deh\:ered. clc:mcd ,,. ith on.: of Ilk: .:hosen solvents or 

.:;:ologi.:ally .:lt:in m:n.:n.als. It is shown th3t par11~-ularty Inv. le\:cls of emissions d.::iners in .:cnJunction wilh uhnsoni.: :a..--t1on. md or subj~.:icd to abr.is1on b~ a 

nf dust md gaus arc obsc:r\:cd for fill msul311on .:oris1sting oi aluminum ,;utting• JC! of .::arbor~ndurn particles Th-= aqueous deanen ca.:h .:ot1l3111Cd a surfa.::c: 

<T.-mb.tl. \" P: Ibr31:'. l.K. \ :ar.:ruk.. \"I.. l.h31.·ypbeko':J.. G.R.. Industrial ' a..'"t1,·c: .:ompound. 3 sequest.mng agent. and "':J..' nc:u.n.l or mad.: alkalin" or 

L1h<irat<~ <Russ131. (July 199: •. ~R. (/1. pp 680-681 (m Enghshf !SS:-.: 1 ;i.;idi.: b' the addition of a .:3usti.:: hydrol:idc: or phosphon.: a.:id. rcs~'"tlvel~ 

0019-1'.;.!7 1 The dc:incrs tested wcrc: ~A 09 (orga111.:1. 1.1.1.tn.:hlorethmc:. Cleaner GC 

0970 A 1'"EW GE:'ll"ERA TION OF FLUXING IN ALUMINUM 
MELTING AND HOLDING FL"R."'iACES. (BIB-199.fo.&-51-0589) 
Th.:: surfJ.:.: of the: holder Nth <hunmcrs nrmgc ,,. ith hnle c\·1den.:c of dross 

Twenf\ three: g•"ntl~ rolling elevations break the •urfa.::e as lhe flu." .:~.;le nears 

tL< end There ;rr.: no wuod.<. nn hoses. no thcrm1tmg. no smoke and no spl:J..<lung 

oi m<'lten .-\! f>bs.:f\·ed L< m ad"m.:.:d le,-d of hyd.-ogcn remo»al in fuma.:es 

There L<unpanllclcdemissions.:ontrol atb:llh lc,·et .\n,,... gencr:auonoffluxmg 

t.:.;hri.1log\ in th.: aluminum mdu>try i> dcscnbcd I ref (Gun~·. JR.: f.,uos. 

W. Light '.lculs 1994. San Frm.::is.:o. Cahforru:J.. l.S..\. :r~ Feh ·3 .\lat 199-1. 

Puhh,hc:r Th.:: \hncrals. :1.1.:uls & ~ l.11er:aJs So.:1c:~. 4~0 C omrnon,,.calth Dr . 
\\ .uT.:ndalc. PcnnS\·lvan1a l 50!!1i. l"S.-\. ( 1994). •\let .-\. 940.$-72-0317). pp 

?11·9:"(m f.ngJishf I 

0971 AUTOMOTIVE ALl!MP.HJM RECYCLl~G CHANGES 
AiflAD. [81~19940-l-51-4>6121 
Tlt.: h1~h mtnns1.: ,-aha.: of Al h.&.< l>.:.::n an mh1h11mr. fa.;1or for 1l< "1d.:-,prc•d 

u<c . .utd a shmulJlmr, fa,1 .. r "h.:n 1~ '"' "r.lhk propcn1.:-. .:an h.:: 3Ugnt•"nt~d 
·.\1th 1t .. rc~~i.:l.1h1ht\ Th~ ~.m TCL'.\dmr. (,lh.:-:.:(, ....... tnf'\ in lhc: t ·s dcll\c:f"!.. .a 

'""''"~'"i:: '"'''m""' "' th.11 ~rr~,·1 In 11!.: ..:Jr md11<1f\ .. \I h'L' 11la,cd a m<'d~'' 
r~,J..: unHI r~~.:ntl\ llo\\fo!\c:r. th.: put- hi.'.·~~"''" m~ ~on~(m..-. Jhout r':s"ur-:c:~ .1nd 
th~ pr11h' ... 11on ,,f thi: ··n\ 1rnn01t:nt .. 1nd thi: ~.lr m.1nufJ1o.1•Jr'·" 1n~r\!~o;.c:d rc:.1111.1-

(neutul1. l"ltrasoru.: .-Ukalinc HD. and Dcs.:alcr ~ (:11:id1.:) ~ strength of 

3dhcs1on of appropnately .:ured 0 : mm layers of an cpoxidc: or pol~ureth.ul.: 

based adhesive was measured by a Jk'"lmg test DI':\'. ~3 282. Aldiough the use 

"f aqueous .:leaner. resulted. in part. in some impro,·ement m resisun.:e to 

p.:ehng. funhtt Ul\esllgation was cor.sidercd ne.:e~s~ hcfor.:: Jdvmng their use 
i.< rcpla.:cmcnts for sol\·cnts m .:urrent use. Graphs 9 r.::i. (Dorn. L. Salem.'.\ . 

\lcullobcrfla.:he. (Sept. 1993). 47. (9). pp 440-443 (m Gerrnanj. !SS'.\ 0026-
0797) 

0975 ENVIRONMENT FRIE1'-0LY PROCESS FOR STAIN­
LESS STEEL PICKLING. (8£8.199-lo.&-57-05031 
The trad1t1onal methods for pickling stamless st.::cl• ma\· no,,. be r.:g:irdc:d a.' 
h.:mg surpused as 11 1s poss1hle to substitute the mnst 1"x1.: .:nmpound. !r>;O;. 
with le'S toxi.: substrates . .-\n .:nv1ronmc:nt fn.::ndl' prn.:<S< ha< h.:en dev.:lnped 

for p1.:khng femll.:: and austcmll.: gra<ks P1d..hng m.:.:huoisms ate .:"n1c:red nn 

!he <on.:cpt of p<'!C:n11<lstat1.: pi.:klm& "f :.umlc.- steels &,·eloped h\ CS \I 

dunng the l•POs for -.ulfun< a.;,d solution.' Tho p<'t<nl1osta11.: el.:mcnl> ;ir.: 

'.uhs!llntcd ii\ <Utt.lbl.: propnc:i.v:- m"1ur,.,. n.11T1cd Ckano~ .l~.Z. """-'l<ltn~ 

ma:nl' ,,f HF tnr.,-ther with 1nh1h1tor> and ,,.cnms; •~c:nt<. proper!' suh1hud 

H:O: .md l!;S0.1 The p1.:ld1ng pru•:cs< "op<r.11cJ \\l!hm th~ m.::tal s.>lut1"n 

r"rcnu.11 rani,:.: \\her.; the anodt.: dis<ol1111on o! lhc .;hr<'mmm«l.::pkt.:d la,cr 

unJcr m1ll ,.:.1k '' km.:U.;Jlh f,1,.,ur.:d "'':rth.11 of lhc h.1,c: all"'. "hi.:h r.:m.un, 



WASTE ·.:: ', r ~Ai .f AT I 0 ~ IN INDUSTRY - ~f ET AL S -------

pllS-Sl\c Pni.:.:ss m3m~"m.:nt limits re;igcnt c\lrtSurnpt1on ;and relc\'3111 op.:nting 
.:QSts ,.,lfli.....a unp311'tng thc produ...'1i,,~ c>f the produ~'1ioo ltnoe or !hoe surfa .. -.: 

qu;il~ cf produ...'1S due '"problems oi undtt or O\'tt-p1ddtng. Graphs. 10 ref 

I Fortumll. S : '.'l:o\'UI>. E: PNr-uztni. C. Poll.IS!ttlli. A: Pro.:.:ss.:s md '.\l.Jlc· 
ruts :nri."·:11100 Suinkss Stttl \'ol. ::. !'loroen~-.e. tut~. 11-14 0..'1. 1993. 

Publisher .\.ssocw:1ooe lul1;m;i di '.\lctallurg1:s. l't3.zllloe ~odolfo '.\lor:indi :::. 

l-:::01:1. '.\hl3.ll. tut~. tl9':13). ('.\leL A. 9404-~.{)324}. pp ! I 19-Z. IZ8 [m 

Engbshl) 

0976 RECOVER\' VALlfES OF!\"EUTRALISA TION SLUDGES 
IN METALLURGICAL Pl.Ai.'lii~ (DIE VERWERTBARKEIT 
VON NEl'TRAUSA TIONSSCHLAMMEN IN MET ALLUR­
GISCHEN ANLAGEN.) (B~lmo4-58-0479) 
.-\s ,.dJ ;as id.:nt1fying sdn'1cd m.:ullurgi.:3.1 pl2nt> for rn-o,·cry of sludg.:s from 
n.:utnltsc:d mo:ul S3.lts derwoed from ekt..-iropl3.Ung•>pcnllOOS T3blcs u.: sho,.-n. 

bstutg the nt.1.'0r.lum p<emUSSiblc ''3.lucs of other subst.T1~cs prcscnL '.I.lost su.:h 

pbnts :~ b3.:s<!d on the P'romculh.1<p.:~ rout.:. However. ccruin spc.:13.l c3Ses 

;arc tre31cd scpJr.11.:I~ Tho!SC mdudc sludges from i:mc c03llng plmls . .:ffiucnr:; 

from icrr<>-3.lloy pro.:csscs h.ucd on pbsm;i t.:chnolo~ 311d those lrom cC'pp.:r­

b3SCd processes. Tik idc31 s1tmt1on for produ.:mg r .:>:.:>,·a:able sl~ .:311 onl\ 

be re;ich.:d by s.:par:ittng the nnou.; effluent str.::uns. On-site el.:ctroly11.: m.:tal 

r.:.:owry is .in 3ltr3...'11v.: tlption. Prn'tp!Ullon using sodium h~·droxidc r:dhcrthm 
hm.: is r.:.:ommendcd. sine.: in th.: !.:alter c;isc thtr.: will be greaicr conc.:ntntions 

of prc.:tpiunl md th.: sludg.: ,.-i11 be less c;asily tre31.:d. (W 3llis. E.: G:1h'3.not.:.:h­

nik. 1 '.\l;ar t99.i). 8~. (.h pp 889-902 [tn Gcrm:inJ. tSS:" OOl&-423::?) 

U9i7 rLAnr .. t:~i-COi-...1Aii .. 1NG FUEL CELLS lirD.ATI:-A 
CO~ERCIALIZA TION PERSPECTIVE. (8~199404-61-
0427) 
Pl:llinum-conuining fuel cell d,:\·.:lopmcnt and comrncrcwinlion prosp.:cts. 

phosphoric a...-.d fuel cell (PAfC) and proton .:xchange mcmbran.: fuel .:ell 

(PE'.\IFC). is the sub_Jc.'1 of this update P AFC is closest to commcn;i;i(ization 

but rclW.ility and untt cost hurdles rem;iin PE'.\IFC i.< in its early development 

ptus.. though t.:.:hnology h;as signdiQJ!t merits for transporution :applications. 

Commcrc1al1Zation of PAFC is anticip~d in the mid-1990s and PE'.\IFC not 

until af.tt ~-c3f :000 .. -\ccd.:rat1on of fuel cell commcrci3.liz31ion hinges on 

mmufa ... '1Urcrs :lhihl\· to provide cost .:ffc:ti\·c: and reliable ~"ts coupled 

with farnrablc cnvu-omm:nul f;>o:tors such as enforcement of d.:m air r.:gula· 

t1ons. :rnd su1uble tnfr.istructur.:s to support a mscent industry. (Woo. '.I.I. Y.C.: 

Pr.:c1ous '.\lctals 1993. :".:,.port. Rhode lsl:uul. CSA .. June 1993. Publisher: 

lntcrn3.llon3.1 Pr.:c1ous '.\lculs lnslltut~. 490~ Tilghrnm SL. Suite 160. Allen· 

town. P.:nris' 1,·mi:i 111104. l.SA.. (I 993;. ('.I.let. A. 9404-72-0357). pp. 475-480 

ltn English 1-) 

0978 STAINLESS STEEL AND THE ENVIRONMENT: 
GLOBAL GROWTH OPPORTUNITIES. (B~l99404-71-4ll85) 
Th.: cn\·ironm.:nt is defined a.< the: aggregate c;f ei..1.:ma( circ111t1suru:oes. condi· 

tions. and mlluenccs wt affc:ct the existence: and development of an indl\,dual. 

orgJrusm. or group Tlus d1scu.<sion considers three of these mllucncing factors. 

air .. w:11cr. and soil. Humans can exen vc~ linlc control o•·cr natural forces 
affc,11ng the .:n\ironmc:nt. However. control can be: exerted o\·er man made 

thrca:s to the cnnronment that will affect future ckwlopmcnt and cXIStcnc.:. 

These .:orttrols must stand the test of availabil~. durability. case of use. 

longevity. and cost Perhaps a bctt.:r and more concis.: term is life cycle costing. 

Sumlcss producen ha,·c ~ strong ca.<c: to make that sumlcss stc.:l is an id.:al 

mat.-r1al of choic.: for environmental equipment balancing life. longC\·1~ and 
cost rRutherfcrd. R W . Processes and '.\lat~nals Innovation Sum!css Ste.:!. 

\'oi I. Florene.:. IUI~. ! 1-14 Oct. 1993. Puhh~h-r A.<soc1v1one ltal1ana d1 

'.\leta!lurgia. PiaZl-'llc: Rodolfo '.\lorandi 2. '.\.lilan. 1-20121. luly. (1993). (\let 
.-\ .. 941H-72-0323 ). pp U5- I 4::? [in English I ) 

0979 ENVIRONMENTAL BENEITTS OF STAINJ.ESS STIEL 
PROVIDE NEW MARKET OPPORTUNITIES. rBIB-199-UM-71-
01861 
The .:ompat1h1ht~ of J m;llcnal "1th th.: ,;nv1ronmcnl is a le\ factor of marlcl 

,uL,;..:<:.'.'\. (n\.'.:,.100. .ind f'tl\'afl.! .;on:;umc:r-. mcr~a. .. mr,I~ oncnf thic1r hu\. ing d.:i.:1· 

' 

sioris k'";ard .:~"logic;il cntcn:t. Suinlcs.< sted pcrfa.·tly .:omplics u;1th this 
trend In fact. it is bcn.:fici;il to the cnvlfl....uncnt in four ways: cle:in prodUL-tion 

pro.:csscs: ccologi.;3.11~- cksir:lble use propcrti.:s: dunbili~-- int~ .:<>1TOS1on 

r.:sistm.;:c. minunwn maintcnm.:e r"quucmenb: pcrt'n"t ra::~·clab1h~: utd le~ 
nutcn;il 111 cn,·ironm:n~ tc.:bn.>logy. Eurnplcs re sho"TI of he,. sbinlcss 

I 
steel .:•'llltnbutcs t<> securing one of n1.:uilund · s most pr.:cious resour.xs . ....-:ncr. 
It IS shown ho,. th.: uniqu.: .:ombimllon of t.:.:hni.:;al rropcntts. acsthdl.: ;ippo::U 

md ""' ironmcnul b<encfits of suinkss s1~..,1 is used in marl:tttng. Actu:al 

I 
i 

I 
i 

c;arnp'11pts run by .:ornp3111ts and indus~ orpruz:lllOftS ;arc ~-nbcd. 2 n:f 
1 Paul~. T.: Pro..-.esscs and '.\larcruts: lnno,·;l!Jon Sumkss Steel. \'ol I.. Floren.:.:. 

luly. 11-14 0.."t. 1993. Publishtt· .-US~'tUIOlle (Uh3.n3. di '.\ldaJlurgi.>. Piuz;ale 

Rodolfo '.\lor:ndi::. '.l.lil3.ll. 1-201::: L 1u1,. ( 1993 ).1.'.\kt . ..\ .. wo4.:;~-'HZ3 ). pp 

I. i9-U14 [tn English!.) 

I 0980 AOX DETERMINA TIOS l!'i PROCESSING SOLUTIONS. 
, (AOX-BESTIMMUNG IN PROZESSLOSU!'iGE!'i.1 (BIB­
j 199404-71-0191) 
I G.:rmm effluent disclwgc l.:gisbtion l App..-nd1x ~) l;iys down adm1n1Str3.ti'c: 

I procedures for m:in.-.gcm.:nt procedure> m th.: m.:ul-finishmg md m.:ul-"orl..­

ing indusUlcs. describing a str.lightforw;ard means of .. .\OX clctcrrnut3.tion 

'.\lodifiC3.llons in the procedures for s;irnplmg. stong" of smiplcs. their con.:cn­
tr.111on and ;ui;il~tic;al methods :iroe dcs.:ribcd. Esp:.:i;illy in cases of high LlOC 
.;ont<mt.<. thcs.: measures c:ill for ;i significmt ~'t'.::is< in th.: anal~ tic;il .:ffort 

requir..d. 8 r.:f (Sdutzlein-'.\lai.:rl. P: Jungnid;d. F .. H.:ld. K: Gah·:moteclutik. 
'Feb. 1994). 8~. (2). pp 39~397 [in G<ermull ISS:" 001~232) 

G?IH [\'ALVATION Of ENVffiO:'ti~fi:NTALLY ACCEPT­
ABLE MULTI-LA YER COATING SYSTEMS AS DIRECT SUB­
STiruTE.S FOR CADl\f!UM PLATISG ON THREADED 
FASTENERS. (BfB...1994fJ5-3S-1161) 
Cadmium has been identified by the l"S .-\nny's Tank and AU!omouvc Com-

' mmd 3S a thr.::11 to worker health and th.: .:nnronrn.:n!. Based on alr"3d\· 
compl.:tcd Cd substinae testing. an c\·;ilU3.lion program was condu..."tcd to 

quantif,.· the ('.-rfonnmct of environmentally x.:qitabl.:. multi-l;iy er coatings 

th31 could hoe dir~ctly substituted for Cd on thr.:ad.:d fasteners. Th' pcrfonTWl.:c: 

issues inv.:st1gat.:d included coating system lubrici~- and corrosion c"Jntro! 

pciormmc.:. Chu were gencr31ed from both rotunl marin.: atmosphere exp~ 

sure tests md laboratory .:valmt1ons. Test sp.:cimcns were prcp;ar.>d h\ .ipplying 

sacrilici;il pl:uing (;i~ crs and lubricous topcoat m;i1cnals to commcr.:1ally avaal­

;iblc I 2-10 l ':"C Fine. Grade ~ fasteners. hpcnmcntal analyses mduded 

r.:aiist1c torque-tension cur''" dcHlopm.:nt. mann.: atmosphcr.: exposur.: t.:st­
tng. and . .\SD.I B 117 s;alt tog c\·aluations. Program findings indic2k that AST:\! 

B 633 zinc coatings (without the Typ.: II or Ill chromate passm1tion treatrncrtt l 

.:xhibitcd !Cf'quc terision behavior that "as d1rcct!v .;omparable lo th;i1 uf the Cd 

expenmcnul conuols Corrosion control performance: test results mdi.:ated th3.t 

r.:g;ardless of underlying plating chemistry. syst'ms topcozied w1t."i hcrlubc 

6 IOR p.:rfomied as well as the Cd Clo.'J>crlmenLil c'lntrols. Graphs "'! r'f (lngk 

'.\!.\\'.: Hands~. l.C: S.:horr. B.S .. 6th Automot1,·c: Corrosion & Prc~·ent1on 

Confc:rc:nc.:. O.:wom. '.\lichigan. Cnrtc:d Sutcs. +6 0..'1. 1993. Publisher 

Socic:fl, of Automoll\e Engincc:r>. In.: .. -lOO Commonwulth Dr .. Warrcnd31.:. 

Pcnru;ylvan1a 1509&-0001. l'rutcd SUt.:<. 11993). p-268. ('.\!.:I. .-\. 9405-72-

0382). pp. 233-246 [in English).) 

0982 ROUTES TO THE DEVELOPMENTS OF LOW TOXIC­
ITY CORROSION INHIBITORS. (B~l9940S-35-1282) 
Bcc:w!c of th.: toxic and carcmogcmc nature of chroma!.: contammg "'rros1or. 

inhibitor.;. considcrahle efforts arc made h~ rcs.:ar.:hers I<' develop cm1ronmen­

ul1,- ac.:.:ptahlc compounds A rcv1c,.- of such corrosion mh1btt<m for mild st.:d 

in n.:utral aqueou.< ~o!uuon 1s gi.--.n The m.:ch.lll"m of corr011ion mh1hition is 
discussed md correlations bc:twecn th.: stru.:turc md mh1bitiH c!licicncy of 

orgam.: mo!.:.:u!es arc studied Th• cooc.-pt of a computer design of .:orros1on 

inhih1tor... 1.e "uilor-madc ml11h1tors ·. "· giVCfl The role: ol "ncrg1sm is 

pr.-scntcd Rc:lat1nnsh1ps h.:t"c:cn scahn~ and coml!'1on arc: discussed Graphs 

65 rd 1 il:alman. F. . Pubhshc:r The !n.<l1t11tc of \larcnals. I C.ult"n HnLL•c 

rcrra..:c. !.flndon SWIY ~DB. l'K. C1>rrn"on lnh1h1tor... !19941 r~kt ..\. 
'JJ0~-~~-04111. pp 1~-J~ fin F.n~hsh) 1 
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0983 A NtW TECR."lilQFE FOR C0\1PREHENSIVE UTILIZA­
TION OF GOLD-. A:"lTN0!\1-. A.''D ARSE!\"IC-BEARING 
SULFIDE ORE FROM LO~GSHAN m..:NA."'i_ (BIB-1~2-
l).Wl)J 
_\ nc::" pro.:~s "':JS <k\dop..-d ti..-.c lr.:3ling th.: titk oc.:. "h1.:h .:onsisis of Sb 
using ;unur..:-n~- p.:nu.:hloriJ.:-.ttm,-sph.en.: ~~lning--.>XJdizmg lc:ldung "i 
:irs~.:--ro:istmg fo.- sulfur r<-mo,·11-dissolutJon ,,f gold m ;aqu.eous .:hlonck 

s<>IUlion This pro..-.::ss pnw,-d 10 b<! lughl~ smovth m op.:ntion. "~Y to s.:31.:-ur 
1,, .:ommc::r.:131 si~.:. disp.."llUhk of 3Ulod:ans .llld :tigh in,-.,.:.:-,·.:~ :utd uuli.u- ! 
Uon of m.:ui '31u.es :and ins1gniti.::an1 to "'1\ll'omt.::iul pollulh>ll Gr:iphs. 3 ttf ,I 

(Ch~ Q.B. Lu. Y Y.~ '.I.lining 3fld '.l.l.:ullurgic3l Engin.:~£ Chin3). • lk.: 
19931. 13. (.Jl pp 4+-i7. ~6 (in Chino=(. ISS'.\" 0::53-6099) i 

098-I AMALGA.\IA TIOS IN SMALL GOLD OPERATIONS: I 
ALTERNATIVES A:.'l> TREATMENT OF MERCURY-COS- I 
TAMINATED SOILS A.1''D EFFLUE!\IS. [BIB-199405-l2-0-i22l 

1

. 
Thc::r.: is 3 ~ use:: of Hg in Br:izil by !hi! .\u mlll"fS in !hi! so-.:311.:d gz!mp.,,; 

1 
(non-ttgist~ muting op.:nt1oos l. ...-her.: i! is usu11 ''' r.:co,·.:r th.: .-\u .::onuin.:d I 

111 ~ gr.l\lf\ .:or.~-.::ntr.11:~ h~ :urt3.lgmt:aUon. whi.:h IS lughl~ ckl.:t.:rious !» I 
.:mironm.:nt ifnot~-oodu..,.:dpropc::rl~. Cnfortun:11d~. this is:l.::ommon ~,,.., I 
thd"t! .• ..\.fkr pr~g tn brid' th.: modus oper.mdi g~ll~· pr.i...-tic.:d in th~ 1 

g3nlllpos md lh.: "11\Vonm.:nul probl.:ms. lhis ...-on- ...,,·i.:ws som.: of lb.: I 
r.:sc:::in:h .::ondu.:t.:d in CETE~I :a.:.::ordmg to i...-o ;approaches: r.:pl:a.:c mul~- I 
1113Hon by othc::r pro.:.:sscs :utd d"'·dop t.:chnolo~ to trc3.l magnisium-.::onunu- j 
n3l.:d soils and cfllucnts. Com·cntioo31 pro,;.:ss.:s liM froth flotation. to rc::c1w.:r , 

.-\u from e:J"a\"il\ .:on.::c:ntr.ll.:s. and .::.:ntrifug~ w.:rc:: consid.:r.:d. Also as 1itaN- [ 
ti\"cs to :mulg:un:auon. innont1'·.: pro..:.:ss like the rc.::o,·~ ot .-\u l>y CO:li-01i 
;igglomcntcs ;ind 3 tcchnolo~ lh3.l is cum:ntly und.:1" dc:\".:lopmcnt m the 

bbontory . .::311.:d Au-p:iraffm pro.::css. arc des<.""ribc::d in bncf. some:: r~ulis 
prcs.:nt.ed :ind their pokntial use is ass.:ss.o:d To rc.:laim si~ :aln:3dy pollut.:d. 
a t.=ehnology ...-:as d.:•·clop.:d to float Hg s.:lectiw ly from conwninat.ed soi ls. Th.: 
~ use:: »f centrifuges to prc-.:on.::cntr:ltc the Hg is also d~-ussc<d Th.: 
s.:opc for applymg lhc:: last t.:chni'lllCs is 10 concentr.llc: th.: pollllWllS in a small 
rnlumc:: of mass whi.::h "'ould b.: suitable fo.- r.:0.:ling or ts0l3.!ion from tlJI: 
cn\"ironmmt .-\ prosp.:ctiw kd111ology to treat .:ont31Tlmakd soils. or Hg 
con.::cntr.llcs. is the: immobiliz:l!Jon of Hg h~ 3dding inorg:an1cs_ Concerning lb.: 
ionic Hg ...-hi.:h 1113Y be: present in effluents. prc:.::ipitation of the: ions :ind flouuon 
of the prcciplbtes :ar.: b.:ing srudi~d. Gr.lphs . .J9 ref (Lins_ FL '.I.Ionic. ~BL 

Hamclmmn. C.R: ~lidd.:;i.. .-\: EPD Congress 199.J. San Frm.:isco. C;iJiforru.L 

l"mt.:d S~- 27 Feb. -3 ~lar. 1~.J. Publish.:r Th.: ~linerals. '.1.lculs &: '.l.lat.:nals 
So.::i.:ty. 4:?0 Commonwealth Dr. Warrcndak. Pcnnsyh·ania 1~86. l"mtc:d 

Stat.:s. < 199-i\. (:\-1.:t . .-\.. 9-iO~- 7:::-0389). pp. 193-207 [111 English).) 

0985 OPERA TING EXPERIENCE wrm THE QSL-PLA!llTS {'Ii 

GERMANY M'D KOREA. (B~l99-'05-42-0-i28J 
Th.: QSL pl3111 111 th.: c":isting "&rz.:lius" Stolb.:rg GmbH lead sm.:h.:r 111 

Stolhc::i"g.. Germany. was comm:Ssion.:d in August 1990. Follo,.ing some: modi­

fications to th.: process md .:qu1pm.:nt which had become .-..:ccssar~• 111 hn.: ...-Ith 
th.: unpl.:m.mtation of this tcchnolog..-. cori.:lusi•« op.:rating result.• ar.: now 

;i.nilable. Th.:se arc rc::port.:d tog.:ther "'ith a short dcs.:nption of th.: plant d.:s1g11 

In ~lay 19'J2. raw matc:nal feeding to the QSL ru;t,,r in the nt"' Pb smelkr of 

Korea Zinc Co. in Onsm. l\orc:a. was surt.:d . .\5 all thc: cxp.:ncnce gamed up 

to that point in time in the Stolbc<l'g plant h~ alrc~ been incorporated '" tlu• 
plmt pnor to start-up it reached stable. sausfa.."'tory op.:rating conditio; ... an 1 

sl!>rt p.:riod of time .. \ftc:r .m 111trodu.."1ory d~,1ption of th.: plmt 1mporunt 

operating results arc reported. 11k: opcr:atmg expcnen.;.: gained in the two pl.mis 
fuliy cr.1finns the correctn.:ss oflhc: m•·.:ntor.;' creat1w id.:as in the 1970s Th.: 

<)SL proce<s meets all demand.< mad.: on mockm. ccologic31i~ compat1bk and 

encrgy-sa•1n~ Pb production tc.:hnolo!:' The pap.:r ends with sugg.:stlol'L.' on 
ho" thcOSLproccss "'II he optimized furth.:r 111 !he future. Graphs. (Ocmmgc:r. 
L.: Choa. KC. Sa-.gmund .. \. F.PD Congrcs> 199.J. San Fran.:asco. Cahfoma:&. 
t ·nitcd ~t:llcs. 27 Fch -3 ~lar 199-1. Publish.:r The ~lmerals. ~lculs & ~lat.:ruls 
So..:ac:l\ . .;20 Common"calth r>r. Warrcndalc. Penns~h·:1111a i 508f,_ 1 ·m1cd 
Stare:,. 1199-1). (\le:! .\. 'Wl~- ~2-'l3ll9 ,. J'p -177-~0l Im E11ghshl) 

0986 CYPRlJS MIAMI M~'l."IG CORPORATIO~ SMELTER 
MODERNIZATI0:-4 PROJECT SU'.\l'.\IARY A.''D STA.ITS. 
I BIB-199405-42..o.&JOJ 
. .\nti.::ipating 3. M3Jor po...-cr .::ost m=.: m 1990. Cyprus Copp.:r Cornpmy 
d.:ctJ<'li to m,>d.:rniz.: th.: '.1.ltami Smdtc:r 31 .1 .:ost of S9:: ~ million Th.: 
mod.:nuz3.lion proJ.:.:t indud.:d th.: 3ddition of .m ls3.Sm.:h ,-~I foe use: 3.S th.: 
p~· Cu smeh.:r and th.: mod1fo:3!1on oi lb.: .:xisting d.:-.:m.: furn.a.:.: to 3 

sbg m;ittc:: s.:p3n1111g ,-.:sscl. TM pfOJ.:~, ""' '''"'!>ld.:d :n Jun.: of 199: md is 

cum:ntly o~mg 3tdos.: t.:- its design .:311:1~,~ Tius ~pr.:-,·1&s ;i summ~ 

of the d.:.:is1on makmg pro..:css. 3. d.:~-npbon of th.: proJ~"1.. 3 ·~ or 
sun-up problems md soluuoos and the< .:urr.:nt sunis of !hi! sm.!h.:r op.:ntion. 

Gnphs. 9 rc::f 1Bh3ppu_ R.R. L=on. KH_ Turus. RD .. EPDCongr.:ss 1994. 

S:in Fr.m.:is.:o. Califocni:i. l"nit.:d SU[~- ;:i F.:b -3 '.l.l:ar 199.J. Publish.:r lk 
'.1.lin.:r:lls. '.l.kuls & '.l.f3.t.:ri3.ls So.::1.:~ . .J!O Cootmon...-.:3hh Or .. Warrmd:lk. 

P.:nns~l--:uti3. 1~86. l.ntkd Sutes. 09941.1\lct A .. 9-&05-7:-0389). pp 555-
570 [111 English).) 

0987 IMPROVING COPPER S!\IELTING PROCESS. CAPAC­
rn· A.~ COSTS-THE ANSWER IS OllOKUMPlJ FLASH 
SMEL"fl!liG. (BIS-1994~2-0433) 
The smdting process of th.: old r.:,·.:rbc::r.uory tiun;i.:.: indudmg its cap3!:1f\ h3s 
~ impro•·.:d O\"cr th.: y.:an in diff"rern ,.ays . .:.g with oxy-fu.:I bum.:n. 
par11kl rt:::lcton with th.: ...,, . .:rb or with ,-mous modifi.::llions of !hi! r.:,·.:rb 

furna.:.: itsdf Th.: future .-c, crb modifi.::ltions "ith o Id coo.::.:pts :arc:: difficult or 
intpos.<iblc :as th.: m.:rc3.S<!d copp.:r loss.:s m si:tg call for sqwat;: sl:ag lre3.lrn.:nt 
and parti.::ul:arly the procc:ss m<>difi.::lllcns do not solve th.: cnvironm.:ntal issues 
Dm instcou.i 111c.a1 ww .. vaJ.ibk hig..~ .;,;y~..::! =::! ~'m! .:'.ML.; in 135 cl~anin~ 

and sulphur r.::•o··~- This paper disc= th.: possibihu~ for furur.: process 
inlpr»v.:m.:nts of th.: existing 113.Sh sm.:h.:n. uking into a.:.::ount th.: process 
.;~-.:pts_ equipment modific:ations and .::apiul aspa;ts_ not forg.:ning the "11\l· 

ronmuaal issues. The m"211lping of the PAS . .\R smcikT in Phihppincs is 
introducc::d as an ~:unplc ofa r.:.:.:nt success st~-. Gr:iphs. (Joitikb. '.l.L Hdk 
L; Hannwa.. P.; EPD Congr.:ss 199i. Sm Fr:an.::isco. Califocni.L L"nit.:d Stat.::.. 

27 F.:b.-3 '.l.lar 199.J. Publishc::r: The ~ltncnls. ~l"tals & '.l.lat.:nals So..-icf\·. -i:o 
Commonwealth Dr._ Wm.:ndalc. P.:nnsyl\"3.1113 IS086. l"nitc:d Star.:s. 0994\. 

(~let. A .• 9405-72-0389). pp. 669-686 [in English).) 

0988 PROCESS FOR RECOVERY AJli'D TREA Dl£1'1 OF 
HAZARDOUS AND NON-HAZARDOUS COMPONENTS 
FROM A WASTE STREAM (B~l99405-4J..0183J 
. .\ pr~--.::ss for r.:mo,ing and r.:co\".:ring sp.:cifi.:: constituents from a waste! stream 

at hagh.:r t.:mp.:r:atures Ihm !hi! boiling point of the sp.:cdi.:: constitu.:nts In the: 
proc.:ss. th.: "'aste is mo•cd at a sp.:.:ifi.:d rctcn11on unx. through a h.:at zon.:. 
thus incrc3.Sing th.: t.:mpcrature of the w3.St.: strc;am. There is further pro•id.:d a 

mc:ar_s to s.:parate certain compon.:nts in that ""-<t.: stream ...-h.:-rcby !hi! .::ompo­
nmts arc evaporatc:d and :ar.: rcl.:as.:d in a gas.:ous stak. eltMr from a hqu1d or 
3. sohd wiU.!'I th.: ...-:as1e str.:am. The g:i.<cous componmts :ar.: !h.:n tnnsf.:rr.:d m 

th.: gas.:ous sutc through a !lo...- of an inc<rt mcdmm. su.:h a' mtrogcn gas. to 
inhibit combustion of the componmts. or to prev.:nt th, comhm;itron of oxida­

tion. or oxygen b.:mg used as a catalyst to fonn c::\·m mor.: huardous com­
pounds. The gas.:oll." components th.:n arc rclc:ascd in a d1st1lled state . ...-h1ch 

...-ould then b.: rruxed "'th th.: "'aste. or m emulsion ...-ith th.: "'3.Sk stre;am. 

cor:uming hea\"y metal such ;as .:adrruum. arsc:m.:. lead. or some othc<r 1\1"' of 
hca•~ metal which may be a thr.:at to !he en\·ironm.:nt. (Ormeau.x. T.F .. (S O.:t 

1993). (in Engl~•h(. Patmt no.· l"SS::SO!iS (l"SA) Con\·cntion dat.:: 29 ~o' 
1989, 

0989 SURFACE-LUBRICATED STEEL SHEET. fBIB-199405-
45--0424) 
In a proc.:ss of produ.:ang clc.:tn.:: apphan.;cs. most zm.: .:oatcd st.:.:I >hc~t:- ar~ 

dcgru.<cd after press fomnng 10 chmmatc press luhn.:ant oils and <llhcr .:on· 
tarmnants. then as<cmhlcd a.< .:nd products <>rganh: s1'lvcnt< .<u.:h a.• CFC< 
( .:hlnr<'fluoro .:arf>on.< ). l.1. l-tnch1oro.:thm' haw hccn "'d~•:. cmplo~ cd \.< 

clc3111n~ solutaon.< ll<m<-.:r. th.-:<< <<'l\cnt~ ... ,11 not!..: av.11lahk. sm.:c the:\ Jr< 
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r.:.:<>gntZcd :as ozon.:-d.:pktmg m.itcn.ils md 31': s.:b.:duJ~-d ''' b.: ph.iscd ,>Ut by 

th.: .:nd of 1995. Thcr.:for.:. r.:.:.mi r.:s.:.in:b !us f.xu.-.:d on .ilt~'·" t.:duuq...,,; 

,,f ckgrie;ssing: .j.:,·.:i·)pm.:nl is still und.:r w.i~. A surf3':.:-lubn.:ll.:d stttl sheet 

with .i sp.:cw lubn.:~i,>n is "n.: of th.: solutions. This s1.:d sbttt .:n.ibl.:s ooth 

,,ilmg :uid d.:gr.:asmg oUI of ~-.:ssing. thus sbvrt.:nmg th.: pl'IX.:SS and ~-uiung 
.:ost ThlS IS on.: of th.: st.:.:! sh.:.:ts which .ir.: ,.~. g.:ntl" on th.: .:n\·ironm.:nt. 

This r.:port mtrodc.::.:s s001.: prop.:rti.:s .ind p.:rform311.:.: of th.: surf~-lubn­

.:.it.:d st"d sh«ts d.:vd~d ~ Sumitom" \k:.ils. Gnphs. Photomicrogl'3phs. 

~ r.:f (Hoboh. Y.: Y;w.:hi.. A. Oslum3.. K. "-.iJiy;un:a. E.: Sumilol1l<l \l.:Ws. 
1$.:pt. 1993). 45. (~).pp. '.":-SO [m J.ipm.:s.:l. ISS~ 03i!41 IX1 

0990 El'U:RGY SAVING AND E!.\VIRONMENTAL PROTEC­
TION BY COOllNUOUS CASTfl\iG. (B~l99~51-07601 

0993 AIRCR.\FT DEPAINTL'liG: l\IPACT OF NEW FEDERAL 
REGl!LA TIONS. (818-199405-57~061 
Fcdoer.al-1.:vd .:n\ironm~ r.:gul.itt<>ns for tit.: l "S k-rospa..-.: md~~. r.:sultmg 

from th" imrl.:menUbon of th.. 1990 Cl.:m .-\tr . .\.:I Am.:ndm.:nts. "'ill foroe th.: 

mdus~ to dt.ing" th.: m.:thods ·..IScl to d.:p;unt .iir ,·cht.:ks Th.: r"g..l:ilions .ir.: 

sdi.:dulcd for promulg311on m ~o'·"mb.:r 199-&. "'th C•ll1lpl1.1nc" withm 18-36 

months \k.:bm1 ... ".l! dqwnt rn..thods. "h1.:h m.:lwk .ibr.iston. "rosion md 

p~T<>lysis. ~-omply with th.: r.:qutttm<.-nts t" .:nut z..ro h:iDrdous m pollut:mts 

for d"paint proc.:ss.:s. \!my of ti1"s.: methods ;ir.: still m th.: d"'·dopmrnt sug.: 

w thCll' apph.:.ibih~ to ;a "'ck ,.:m~ .,f .:omrn.,n:w. mili~ 3nd sp:a.:.: 

! ,·dnd.:s ts limikd \l:my mdhods r.:quir.: d.:di.:.ll.:d ckp.iml hmg;ars_ .ll': .::;apiul 

mt.:ns1,·.:. and C3ll .:;ausc: ~to som" ;air ,·.:btd.: surfa,-.:s Som.: r.:sult in 

in.::r.:;as.:d .:y.:I" tim.: in th.: ;air vdu.:I.: m.imt.:r1.1n~-.: pro..-.:ss. Th.: F.:d.:ral 

The: introduction of .:ontinuous .::astmg h;ss b.:.:n ;a m;ajor !~-tor in ~ s.inng r.:gubltons "'ill ho,,..,.-• .,.. l.:wl th.: .:omp.:1111\·.: pl.iymg fidd and .:r.::11..: simil;ar 

and ,:n\ironm.:nt:ll prot~"tion for stttl production. Comp.lr3li,·.: d:il;a with ingot r.:gubttons tO.. .i..rospa.:.: orgaruz.ittons in "3.:h sut.:. C.iliiomi:a. wh1.:h pr"-
.::ssting ar.: dis.:uss.:d Innovation in pl:mt :md pro.:css t.:dinol~ k:tds to furth,,r ,-i<'USly w:ss on" of th.: most string.:ntl' r.:gui3t.:d sUl.:s. will no long.:r b.: 
r.:ductions in .:nagy .:onsumption md .:mironm.:ntal pollulion .. .\s m .::ump!.:. s111gularly p.:n.ihzed in lb.: m31\:d pl;ac.: b.:.::i.us.: oi !h.: :add.:d .:ost of .:n,iron-

th.: f.:~ of th.: mockm sl.ib .:;ast.:r .::on.:.:pl .ll': illustnt.!d by th.: rt.:\\ sl;ab m.:nul .:omphm.:.:. B.:.:.ius.: most of th.: .::omph:int d.:p~inl proc.:ss.:s ar.: .:us-
.::ast.:r :i1. E~l'(im Iron ;and Stttl Works Hadisolb. whi.:h w;as supph.:d :md tom-d.:s1gn.:d .:quipmc:nt :m-:1 fa.:ilit1.:s. l'S a.:rosp:ic.: .:,.....,pan1.::s must ;i,,:t 

insull.:d by \-. .\I. Gr.lphs 15 r.:f ISd1w.ih:a. K.L.: Gnnitz. F.. Ortn.:r . ..\.. i qwd.Jy to sd.:ct :md insull th.: ri.:w pr.x.:ss.:s Gnphs 8 ref (\!orris. \' .. 

F.:lh.:rm.i~T. E.: ..\d\·3n.;.:s in Continuous C:asting: R.:sar.;h rod T.:.::hnology. ; \fo,·mg Forw;ard With 50 Y.::us of~ad.:rsbtp in Ad,·an.:.:d \1.atm.lls. \·01. 39 

Cairo. EgypL 13-15 . .\pr. 1992. Publish..r Woodhad Publishing Lld .. Abmgton , I. . .\Juh.:im. C.ilifornta. l·S . .\. 11-J.i .\pr 1994. Publtsh.:r: Soci~ for th.: 
H.ill . .\hington. C3ntbridg.:. CBI 6 . .\H. ei;.. ( 1992). (~kt. A .. 9-&05-i1-0396i. ..\dvm.:.:m.:nt of \l.atai.il and Process Engin.:.:nng. P.O. Box 2459. Covm:a. 

pp. 24i-257[in English!.> C:alifom1;a 91i::. l-SA. (1~4). (\kl..\ .. 9405--:"2-03921. pp 11-13-1155 (in 

English!.) 

0991 OPERATION START-UP OF CONTINL'OUS CASTING. 
iBIB-i'i94iJ5-5i-V77.fj 
This paper .:x11bins th.: ""-p.:ri.:n.:.: and t.:.:hniqu.::s of A."\SOK for smoott­

op.:r.uion sine.: sun-up. m.:luding th.: improwmc:nt proc.:dur.:s to th.: optimur 
op.:r;ation condition b.lS.:d on good tr:uning progr;uns for sWl~ k.:.:ping work :md 

op.:ration sundard:s. :ind t.:.:hniqu.:s of minimizing op.:ratioul troubks of 

continuous .:::i..•ting machines Th.: go.ii is to m:a."imiz.: th.: time utihz3llon of 

continuous casting m.iclnn.:s. mcr.::as.: produ.:ti,;ty whil.: kttpmg cost do"'TI. 

md impro,·.: th.: product qu;ality. Gnphs S r.:f (Ahm.:d. \1.L A'oub . ..\.\I. 
F zr.ag. S.H ... .\d,·anc.:s in Continuous C:astmg: R.:s.:a:-.::h and Technology. 

Cairo. EgypL 13- IS Apr. 1992. Puhhsh..r: W oodhud Publishing Ltd .. Ab01gton 

H.ill. Abington. C;ambridg.:. CBI 6..\H. l"K. (1992). (\l"t A .. 9405-7:!-0396). 

pp 4354-19 [in English) ) 

0992 NON-CHROMA TE TALC CONVERSION COA Tl!\IGS 
FOR ALUMINUM. [BJB...199405-57-05971 
. .\method h:ts b"en d"vd~d for applymg .in 111organic .:om·as1on coating on 

aluminum tha1 is proc.:dur;ally similar to ~hromat.: .::onvasion coating m..thods 

This nl!" method. how.,ver. do.:s l'Ot use or produc-: hazardous or toxi.:: chani­

.;;ils Th.: coating fonns by a pr.:.:1p1tation mechanism 111vo1'·ing Al;-. l.i ·.OH-. 

CO; =-. and possibly oth..r anions prec<.,nt 111 th.: b.ith .,_, impuritte:< This 

polycrystallIT. · ;o.itmg is continuous. conformal and J"'rsistent m aggressl\·e 

ennronments. CO.l!ing thickn.:ss.:s rarige from sev.:ral t.:nths to ten m1~,.omdcrs 

d.:r.,nchng on the suhstrat.: alloy composition :ind the ,;o.i1mg pro.:ess cond1t1ons 

The clller po'11ons of the .:001ing ;ar.: porous. but pores do not p.:rM:trate to the 

co.iling-substrat.: interfa.:c Th.:s.: co;atings. as curr.:nlly fabnc.it"d. do not malch 

the l"•·cls of perform.ancc off.:rcd hy cornm.:rcially availahl.: chromate co•m:r­

sion coating.<. but ar.: c;apabl" of mc.:tmg m.any of th.: corrosion res1stanc•. 

cle.:tnc.il r.:s1st1v1f',. and paint adh.:s1on r"qu1remcn!S cst.1bltsh.:d in '.\!IL-C­

SS-&IF. Chan1cal Convcmon Coatings on Aluminum and Aluminum Alloys. 

\!..!hod< for producing the talc coatmg on Al allo~s 1100 .ind 606l-T6 ar.: 

dec<.;rih.:d .and .:ompared to trad;t1on;al .::hromatc con\ers1on .:oattng m..thods 

T.te resulting coatmg structure .and compos11ton are d.:scnbcd Add1t1nnall~. 

p..-rforman.::.: data for the ul.:: .:0:11.mg.< m \llL-C-SS41E r.:quired tesl< ar.: 

pr.:scnted along with .:nmp;ar.itl\c data from sample< pr.:p.u-"d us mg commercial 

chromat.,·hascd coat mg pro.:.:ss.-s Graph.<. Photom1"rogr-.ip~ IS ref <Buch­

he1l f< G . Drcw1en. C ..\ . Fm.:h. J L. Stoner. G F. . Puhhsher '.".\CE lntcma­

ltOn;al. P 0 B<>x 2t1n-10. Hou.<lon. Tcxa. ;;:iii. 1 ·s.\. (19?-I). Paper 'o ~-1:. 

Pr I l (m En~h•hl 1 

G9~ \tOC AiiATE~ii:!'iT. iBffi..i99.t05-57~i 
Q\·.:r th.: l:ast dc.:.lck. on" of th.: 1.:;admg .:h.ill.:ng.:s fa.:ing th.: rail car mdus~ 

h3S hccn the :ibat.:m.:nt of , . .,l.itil.: organi.: .:ornpounds (\"0Cs). This situation 

is .:x.ic.:rb3led whc:n .:o:itings ar.: applied 111 such non :11.Umm..nt aras ;as H;irris 

County. I.ex.is and th.: stnct .:nvironm.:ntal r.:qutttmmts of th.: T"xas '.'atural 

R..sourc.::s Conservation Commission h.i,·c to b.: adha.:d to. Ho,,..:v.:r. it can b.: 
sho,,.n thax th.:s.: rcqwr.:m.:nts c.111 b.: .l!Ulll.:d. within r.:.ison;abl.: cost limits. 

"'h.:n a prown technology such as Carbon Adsorption is ad.lpt"d to th.: large 

area.< llliliz.:d m rail carcoatings. (\Imo.:. K: Publisher: '.'\ . .\CE lnt.:mauoml. 

P.O. Box 218340. Housten. T.:x:is 77218. t·s . .\.. (199-&). Pap.:r ~o. 59-&. Pp 8 (in 

English!.) 

0995\\'ATER-BOR"i[A.";""DHJGHSOLIDSCOATINGS: INNO­
VATIVE APPLICATIO'."S. [BIB-199-105-57-0615) 
Waicr-bom.: and high soli~ co3lmgs ar.: u.<ed for compliance to regulations th;at 

limit th.: amount of org:mic solv.:nts that m3y b.: emin.:d tnto the atmospher.: . 

\\nil" these prod~-ts ar.: now used g.:ncralh 10 replace their h1gb.:r \·oc 
count.:rparts. a number of inno,·ativ.: industrial apph.::3t1ons ar" sbo"' mg prom­

is.: du.. to c..rum unique coallllg cha.r.i..-teristi.:s An understanding of qua!~ 

r.:quir.:m.:nts along "'·1th 3ppli.:ation .and .:unng pu:unctel'! is p:ara.mount to th.: 
aclnc'·"m"nt of succ.:ssful sen.ice pcrfonnan.:" Examples of coatings for Al 

ind stainless st.:cl shippmg containers. transmission towers and pipclmes arc 

g1wn. (\bs.:i3lc. \l.J: Publisher '.'\..\CE lntcmallonal. P.O. Box 318340. 

H,,uston. Tex.i.• 77218.CS . .\. (1994}. Papo:r '.'\o. -135. Pp i (m Englioh).) 

0996 BERA \-10R OF ION VAPOR DEPOSITED ALUML'WM 
lS MARINI. ENVIRONMENTS. (BJB...199405-58-0531) 
Th.: Clean Air ..\.:t Amendments of 1990 and p.:ndmg cha.ng..s m the Clean W 3ler 

.-\ct m:ike II imp.:rat1v.: that allcma11v.: .:o3lmg s\<t.:rns b.: ck1;clopo:d and 

c,·aluat.:d With this m mind. th.: dli.:a"' of ion \·apor dc:postled Al :i..• an 

cnvironm.:ntally compliant coaling for the rcpla.:cm.:nt ofcadmnim ;o.itmg.< and 

zm~ chromate pnmcrs 1s presented. Previous "'ork al:.o mdi.:31Cs 1.iut ion \Jpor 

d.-postl"d .-\I C<'31tn~ provide an dT.:ct1w ha.<.,.:oal for organic top.:oaL< such :a.< 

cp-· es .ind J><1'. ._urethanes The focu< e>f th ts manuscnpt ts to prov1d.: a review 

e>fthc corroS1on hehav1nr of ion \apor dcpos11i:d .-\) cn31mg:: a.< appli"d to slcel 

suh<tratcs cxl'os"d to chlonde containing environment• Some pr.:ltm1nary cl31.1 
on r.:<earch m pro~es. 1' prcs.:ntcd and d1.<~11".:d. In g•ncral. Cd co.it mg-. 

p<-rtonn hencr than ..\I .:oatm~ m neutral salt·<rra' 1.:-.tmi;. hn\\<vcr. the\ do 

""' p.:rf,,nn .1.< "•II a.< ion \Jpor dcri.»,1tcd ..\I ,:oatm~:; when <Xp<"cd tn 



WASTE MIN!MIZATiON I?-: INDUSTRY - Mt.l.'\L:------ ----------

SO: s.tlt-spc3\ :md m'1st ootd..'<'r cnnn'l\ll,.:nlo'. p:ut1.:u3fh m marin.: :itm•'>­

p~n..: .:xposur.: Gnphs. Photonu.:r,>~. :t5 r.:f t \ldnl\T.:. JF. S.:atur.,>. 

:\1.R. Reill'. JJ.. Pubhsh.:r· \.-\CE lnt<"m:tlt•>n31. P 0 &'x :1sJ.;u_ Hvust'"'­

T.:x;i,; 1:18. l"S . .\..·19q.i)_ P;ipcr\,>. 551. Pp :-t(m Eng:ltsh! \ 

0997 STUDY Ori A U:SS SMOG A'.\1> HIGH QU . .U1n· PASTE 
FOR SODERBERG ANODE. [BIB-199.i06-42~7) 
A kss smog: :md !ugh qu;ihl\ p;istc ti:>r Sc...i..-rb..Tg m.><k us.:d tn .iluminum 

.:t.:."tr,,l,1'is ":i.s studied. Th..: m..:as~ ""r" mc-.dif\ mg pr•'rcrt1..:s of th..: nuddk 

t..:mr:P.rurc ptt.:h "'th :iir blo"Ul!? :ind hc:ittng: ;ind rcdu.:uon ,,f the :unvunt ,,f 
the bm<kr pit.:h :iddcd Th.: nnoos ph' si.::31 me! .:h.:mi..:al prop..:rucs ,,f the r;i\\ 
m:itcn:?ls :ind S.ld..~ p.ute \\ere me;isun:d The rcsulL~ sh,>w th:it the biud.::r 

requirem.:nt ,,f Sc>d~rg: p.utc IS dc"P""dcnt c>n th.: r:i.<t.: tlu1d1l\· and prc'pcrti..:> 

,,f r;i\\ m3l.-ri:ils. Hc>\\.:wr. th.: green ;Jppvcnt dcnsil\ .,f the p:iste is on'' ;i 

fun.::1i,>n of th.: rau m:it.:ri3l prop.:ru.:s md tn<kpcnd..:nt of th..: t1uidi1' -t rd 

(C:it•. G.F.. Ymg. Tl.. Journ:il of C.:nLr;il-S,'lllth lr.s:11u1c ,,1 \lining .md 

\l.:ullu~ 1Chin:i1. \.~r i~)')-t1_ '.:5. ,:). pp 186-190 (m Chine-sci !SS\ 

o:5~-H-t7'1 

0998 SAIL LAl~CHES ACTIO'.'\ PL"-"\ TO CO'."'TROL POL­
LL'TION. (BIB-199-106-42-0509) 
The Stec! Authority of lnd1:i Linui.ed h:is l:iun.:h.:d :i m;i,5m: .:nvironmcnt 

m;uug:cm.:nt progr:unm.: und..:r ;in 1.::t1on pl;in inn•i \:ng :in .:""P.md1ture .,f R> 

I IOU .:ror.:s to .:ontrol P''llution m its five i1t.:gr;i1.:d st.:c:I pl:mL<. \\ltncT:lls :inJ 

\t.:uls R.:n.:u. 1Jm. 1994\ ::o. (I). pp. -tO [tn English! !SS'.' OJ7&-63~, 

0999 IRONMAKl!'liG BY SMELTlNG Kt.IJL1(. TION: A:'-i 
A.~ALYSIS II'.'i'DER INDIA..l'li CONTEXT. [BIB-199-106-42-0510) 
Sm.:ltmg rcdu..--tion off.: or.: has surt.:d r.:c.:ivmg 311.:ntion as a \Ubl.: alk-male 

rout.: for ironmaking Th.: smc:lting r.:ducuon prcx.:ss.:s c:m b.: cl:issificd tnh1 

thr.:.: c:it.:gori.:o<-singk. l\\o 3Jld three sugc pro.:.:s,..,s. Sing!.: sug.: process 1s 

.::itri.:d out in a smgk u.:U stirT.:d v.:ss.:1 in "'hi.:h col:! F.: or.:. coal ;ind ,,,·,;g.:n 

3J"C rea.:t.:d Th.: gas.:s .:volv.:d from th.: molt.:n "3th Is pOSl-.:ombust.:d to a '"f' 
hi£!11 d.:gr.:.: t :ipprox "'O" o l :ind th.: post·.:ombusti<>n heat is sc-nt back to th.: b3lh 

FLPR 1s an :x3r0pl.: of this pro.:.:ss. T"'o sug.: pr.x.:ss 1s .:h:ir:i.:t.:ns.:d b' 
modc:r:ll.: d.:gr.:.: of post-.:ombustion of th.: sm.:ltcr off gas t approx 50° o) Th.: 

pc>St-.:ombust.:d gas n:inng !.:an r.:du.:tion potential is u.•.:d to pr.:·h.::it :i.1d 

pr.:-r.:du.:.: iron oxid.: up to F ..:0 sug.: Th.: pr.:-h.:at.:d and pr..:-r.:du.:ed m'n 

oxid.: 1s f.:d 1ntc> th.: srn.:lt.:r Hi-sm.:lL HSC :ind ~KK procc-s£.:s fall in th1> 

c:it.:go~. In th.:thr.:.:-sug.: process. the hot sm.:lt.:r of g:i.• 1s .:nnch.:d by r.:;i.;ting 

with .:o:il .i.:for.: b.:mg s.:nt to th.: pr.:-h.::itmg :ind r.:du.:uon unit. COREX is an 

..:x:impk oi this typ.: of prnc.:ss Th~ dlici.:n.:y of th.:s.: pro.:.:ss.:s m.;r.::i.•.: with 

a me in .:omplic3!1oru; n.:.:.:ssiut.:d by addition of st.:ps Th..: qu3lity r.:quir.:m.:nt 

of r:i" mar.:ir.ils also b.:com.: mor.: strmg.:nt with m.:r.::i.<c m number of >Ug<> 

lnd1m .:oals :ir.: .:h:ira.::t.:riscd by high 1Sh and high \"\I .:ontent. Graph.• tR:i'. 
_.\ K . Pra<:id. K K . Ch3lldhUI"'. P. K. ,\.:ron. S :\I . \lin.:ra1' and \l.:uls Ro­

n.:>,_ (0.:c 1993). 19. i I~). pp. 11. 13. 15 (in English!. lSS\ 037&-t>,61>> 

1000 DIRECT IRON ORE SMELTffiG REDUCTION, NEXT 
GENERATION MAKING PROCESS. [BfB..199406-42-05111 

J F \I. Hucwtnl..d. J H 0. Wom:ll. L Iker.JG. F331J. _.\.P.C. Yrmg.:r. K. 

Fnerlc!'. •Jun.: 199-t•. 19. \6l. pr i;:..,.-l'--11.J [in English]. lSS\ 0360-5-t-t:. 

1002 PRODUCTIO!'t OF HIGH QUALm· Sl'."'TER FRO't ALL 
REVERT BllIDENS AT r..-t.Ai'l> STEEL (BIB-199-11\6-42-
0520) 
Ch:mgcs tn lnl31td·s \,, 3 smt.:nng plmt t•' rn:i.:lun.:. ~t.:ri.ils. ;ind pra..::1.:.:s 

su.:.:cssfulh dtrntn:itcd lnlmd · s r.:h:in.:.: on l~>r<tgn supph.:rs f.: . .- stntcring 

m:itcn:ils ;ind tn•"TC:lSc:d the :irn,,unt 0f \\;ist.: ox1d..:s and flux.:s r.:.:,.:kd 3l :h.: 

lndi1r1a H:irbor Woru T \\o k.:' pro.:.:ss .:hmg.:s ""'"" r.:.pvnsibl.: l\.>r clirnin:it­
tng most ,,fth.: pur.::lus.:d mar.:n:ils: 2 mill s.::il.: d.:01lmg 13.:ih~ w15 cCKtstru.::"d 

l•' c:n3bl.: th.: smt.:nng: p13l1! '''us.: l:irg:.: qumut1.:s ,,f mill s.::ik: high tr•'" .:ont.:nt 

linc-s from magnctt.:;ili' s.:p:ir;it.:d BOF 5l:ig W<« s.:r.:.:n.:d out for us..: m th.: 
,inter rord.:n. Ra" mll..:rul .:osts p.:rmg:ofsmt.:r \\.:r.: r.:du.:cd ~ 1•. in th.: f,'lllrth 
l.JU3It~~ ,,f 1991 .;,,mp:ir.:d t,, the s.:..:,,nd qu3ftcr .. f I 9S9 Pri0r to th..: surt ,,f th.: 

pr•'gr:un. r.:Hrts m:id.: up :ip;irox -lt'0 o .,f the smr.:r.:d burd.:n. '.'cm. rcv..:rt 

m:it.:rial~ nuk.: ur :ipprox 93•. of th.: smt.:r hurd..:n. Th.•ugh smtcr produ.:lton 

t:' .. "Urr~ntl~ 24°0 li:!SS dun u: 198'). r~\·i:rt ..: ... ..,nsurnpt1on i_, up :JOo (W('r prc:\"luus 
k'ds Gnphs : r.:i 1 Horst. C.,\ .. lronm:ikmg: (,>n!\.-r.:n.::.: Pni.:.:.:ding5. \",,I 
5 I. Tc•r,>nto. Onww. C:in:id.J.. 5-8 .-\pr 199:. Pul>hsh.:r. Iron :ind Stcd s,,.,~. 

in.:. -tlu Com.'llon\\.:.ilth Dr. W=.::id3l.:. P.:nns,hm1:i 150&6. ~-SA.' 1"9:1. 

t \ 1.:t A ... 9-t06-7::-CJ.J6::.1. pp 6-,.'."I [tn Enghsh] • 

1003 EOS-El\fiSSJON OPTIMIZED SINTERING: A '.\-CW 
PROCESS FOR E!"IBANCED POLLl"TION CONTROL L"i 
lROS-ORJ: SINTERING. (BIB-199-106-42-0521) 
iron ore suua-in~ ..:ni.&ib. 3>ut.~t.MiU.i! vf!"-g;w ·.-..:;!~:-:-;~. th::!:':!.?!..."!?':!!!! •:if "h"~h 
.::ius.:s .:onsid.:rabl.: .:ost to meet m.:r.::ismgl~ stnng.:nt en,·ironmcnul prut.:.:uon 

sund3fds The EOS prn.:ess ts g.:Med Iv r.:du.:mg th..: off-gas ,-olum.: b\ ~0-80" o 

uhik .:ons.:n·ing or 0:\.:0 trnpro,Ulg th.: sint.:r .:h:ir:i.:t.:nst1.:s nus pru.:.:ss 

op.:ns up .:ompl.:t.:I\ n.:w opporturuues of o!T-g:is cleaning and lc:ids to appr•· 

.:i:ibk s:i,mgs for envtrortn).:nUl .:ontrol m.::isur.:s Lurgi h;is ;ipph.:d for indus­

tn:il prvp.:rl\ nghts Iv co,·er all pro.:~s t".:31Urc' Guphs. I r.:f ( C:ippcl F .. 

\\ . .:1s..:l. H .. lronmaking Conf.:r.:n.:.: Pro.:.:eding:.. \"ol 51. Torooto. Ortuno. 

Cuuda 5-8 .-\pr 199:. Pubhsh.:r. Iron ;ind S1.:d So.:1.:t,. Ir: .. -tJO C0nunon­

".::ilth l:T.. \\.3fr.:nd:ik. P.:rmsvh·:lrlla 150&6. t"S·\. t 199: •. t :I.kt .-\. 9-to6-'."2· 

u-1(.:). pp 73-78 (m English!• 

1004 REDlJCTION OF SffiTER PLA.""'T E\\OSSIONS AT HOO­
GOVENS l.JMFIDE!li. [BIB-199-106-42-05241 

.\I Hoogovcns l1mu1d.:n. \.:thcrl:inds. thre< sink-r·m:i,htn.:s with spc.:1fi.: 'u.:­

ltt'n .ve:lS of 1 x 90 m= and:! x 13:: m: produ.:.: -t mtllh1n tons of smt.:r \c3f Th.: 

b11rd.:n .:ompos1t1on of th.: bl:ist fum:i.:.:s L' ~0° • smter and 50° • P"ll.:ts Th.: 

p.:llet plant on site produces approx -t million toru; y.::ir J.< well Thc:s.: produ.:­

tton.s Mc: suffic1.:n1 for a pig iron produ.:tion of -I milhvn tons. P.:11.:ts :ire onh 

1 '.\lgO-fluxcd thus >mt.:r b1S1<:1ty 1~ rc:la11vcl~ high •.CaO SiO:! 1s :ipproi;: 30'! 

,\II pl.mt r.:,·.:rts. i.< mill s.:al.:s. st.:d plant dust,_ st.:d plant slags. s.n.:n offs. 

<t.: 3fe r.:c1r.:ula1cd through th.: smt.:r plant if .:h.:mu~ p.:rnuts .-\ 1yp1.:al 

.:omp051t1on of th.: bknd for th.: sint.:r pl:int and th.: d :m1stry of th.: Sinter .tr<' 

pr.:s.:nt.:d .. ·\ r.:v1.:u 1s given of pr.:s.:nl Dut.:h Gov.:mmcnt regulations :ind some 

g1w,-mmcnt mt.:ntions a.< "di as the rc:sulL• and ,,,nclus1oru; of studies and t.:sL< 

h' or <>n behalf of Hoogo,·cns 15 J result of th.: .:nnronmcnul pressure to r.:duc« 

.:m1ss1ons (J;;.:dd.:man. E .. Oos1.:rhu1s. E . lronmakmg Conf.:r.:n.;c Pro.:.:c:dmgs. 

\·,,1 51. Toronto. Onuno. C:inada 5-l! .\pr 199~. Publish.:r Iron :ind Stec:! 

A d1r.:~1 iron or~ sm<lt1r~ n:du.:tion (0!0S\ pilot planl und.:r consrru.:11on bv 

th< fap;in Iron ;ind S:.:d F.:d.:ratton lnSf) at \J..:K ·, Keihin Work.< ha< b.:on 

.:ompl.:tc:d. Billed a.< a ncl\1·gen.:ralton ironmaking pnxess. DlOS i< .:xp..:.:t<'d 

to r(plx<' th.: cWTc:nt blast fuma.:c: process. allowing the use of ch.:ap:r non­

cokmg coal u1til great.:r op.:r3110nal flcxthili1' anc loucr produ..1ion cost<. The 

DIOS pro1cct wa.< launched in 19&&. by JlSF JOtntl' "'ith the Centre for Coal 

t•tih<ation J.ipan rcn·J). an affilial.: of \1111. which p:utly fund..:d th.: prn1e.:t 

'\KK and seven other mt<"grated steclmak.:rs parti.:1pa1ed m the studv of <"l.:m.:n- ; 

13(\ tc.:hnolog1cs. jointly d1ndmg th( "ork. 1\lincrals and \!.1;ils Re' 1.:". ( D<".: 

19931. 19. <11). pp 31 [m Engh<h!. lSS\ 037R-63ti61 

l s,i.:1.:!\. In.: . -110 Common\\calth Dr. W3rr.:nd:il.:. P.:nnsvlvarua 150!!6. l"SA. 

' 1199:). (\kt...\. 9~~Z-fi-16:). pp 95-100 [m Enghshl, 

1005 ENVIRONMENTAL PROTECTION L"i THE SJ"ffERJ" •G 
Pl.k"H OF STEEL WORKS. [BIB-199-106-42-0525) 
.\ J..,,ulfunzat1on plmt <brought mto op<ral1on m O.:toh<r 19'6• and a d.:nttn· 

li.:ation plant (Jun.: 197')) having a .:.ipa.:n' of l ::io 000 :-:m; h "(re 1n..t.illcd 

m th.: <1ntcrmg plant <1lc ,,f the i;;_.ihm Wnrks attc:r •;ariou.< fundam.:nuJ l(s~' 

and mdu.•tr1al17ation i.-,;ts on p1l.11 planL< Th<>.: 1.11"!:<·.:.ipa.:tt' f:i.:ihli<> hav.: 

hc:.:n 111 opc:r3!1on "ilh "'' """"u.' trnuhlc sin.:.: th.: 'lartup High d<,ulfun1ation 
.ind d-:mtriti..:.i.t1"n rat~~ .v~ ..:nn~tantl\ lt.1."f'l. .1nd th\! r.:du~t1tln of quant1t1i:!oo ~,f 

prod111:.:d SO: :ind \Ch 1:, tic:h.:•.:<I In h« m.1kmr, .1 ~.:at .:1•ntnh1111"n h• 

.:m 1r,,nmcnlal prnt.:,~1<>11 (if,ph< • ll.111 .. n. \I lm1•. H. K1m11r,1. I\ . \l.11>u­

n.1r,.1. Y lrnnmakm~ Conkri.."TI.:~ Pr\'~c~drn~~· \ nl ~ l. ·11lf1l01t•. f mt.VI•'. 

C.in.i.l.1. ~.~.\pr j•J9:. Puhlt-h,T Iron .ind St«I s ... i~l\. In.:. ~\IJ Cummon· 

1001 NEW GROSS ENERGY-REQUiREMENT nGURES FOR 
MATERIALS PRODUCTION. [BIB-199..&06-42--0515) 
Sc" !;f<'<> cncTgv rcqu1rcmcnts I GER l hwc h<cn cakulatcd lnr ·10 m.1tcnals rnr 

the rclcTcn"' <o~r 19l(X Th..: mat..:nal< .:ompm< mct.11> 1.<Uds. alwninum .. md 
~"l'P'='r t pl~t1,.;c;;, p.1pcr. -.;...:ramh.'.\ .1nd n0n·m\!r,1J!11.: mm\!'rab. ",·-.nJ .ind f~t1tl11r. 
Ci~!(, arc !;!\CO h<>th le •r lhc fin.1l 1 dislm~u"hcd w 1lh rc,pc.1 tu cncr!;' c.tm.:r. 1 

.ind rnm;ll" CO<'Tg' .;on.,11mpl1nn \!0.<I nf the (;FR, hc•ld fnr \\"c,.cm l·.ur.•r..: 

h1n -"m•· 1inh .1pp1' t» th< \«th.:rland, !<l rel ilk11mn~cn. R.J J c. .. 1r ... 



""J.lth Dr. \\";im.-nd1k Pc:nns,h·;uu;i I ~O!lt>. t ·s.-\.' 199: . :\k: .-\. 'ol-11'«'--:­

o~:l. pp IOl-106 (111 Enghshj 1 

1010 CO~STEEL PROCESS Sl:CCf.--.-,fl;"L l't USA-A 120 
)1TfHOl"R l'NIT STARTED l'P I~ J \PA~"\- !B~J99-106--l5-

' 05131 
1006 1lfE INTRODUCTION OF '.\1GCOID: TYPE DESU.- 1 

FtlUZER IN 1llI SINTER WASTE GAS LINE ANl> OPERA­
TION RESULTS. [BIB-199~2-0526) 
The: '.\lg<'.)H >: tyl"' dc:suUun.ur dc:,·dopc:d r:. ~IPl"''n St.:.:! \\;is mtr,>du.:c:d m 
the: smtc:r w;is1c: g;is Im.: al the: Tohau '.',, ~ Dwight-Lkwd ~~ smtc:nng 
m:i.:hutc: 111 1988. This <ksulfunzc:r is rdati,·d, small ;ind ahout ~'flc:-th1rJ th.: ' 
.:ost oft!>: ,,.,n,·c:nt1'>n:al Ca<OH):: ~l"'· At the: s;imc: lune: . .:ornplc:td~ un;in,-ndc:J 
<'pc:nt1on ,,f the: dc:su4unzc:r h:is bc:..-n made: possible: due: to the: l:io:k of s.:aiing 
trouble: :tnd the: full\ automati.: opc:ral1on S\'Stc:m. Gr.lphs. I rc:f 1 ~ubo. S . luii. 
T.. S:il.ur:agi. J. lnokun.:hi. K. Ko<bma. L lronmaking C onfc:rc:n.:c: Pnxc:c:d· 
:ng.. \·01. 51. Toront.>. Onuno. Canad:L 5-8 . .\pr. 199'.:. Pubhshc:r· Irnn and Sk-.:1 
S.x:1c:ty. In.: . .i IO c,,mmon"calth Dr . \\"arrc:ndalc:. Pc:nns' 1'·arua 1508<_;_ t·s.-\. 
1199:!). ('.\lc:t . .\.. 9~-:-;:.0~:::1. pp 10°'-l IO [m Englishj.1 

1007ENVIRONME!'ffALANDOPERATIONALBE!\"£FlTSOF 
A HCN DESTRUCT UNIT. (BIB-199-106-U-05701 
This p;ipc:r dc:s.:ribc:s the: HC~ dc:stro.:t unit msulkd al the: t·sx Clairton w,,r\..._, 
.ind its impa.:t on th.: c:n.-ironmc:nt 1owr:tll sulfor .:missions 1 Th.: opc:r:!llonal 
11.!nc:tits ,,fthc: inst.:tllalwn arc: J.lso rc:\1c:wc:d . .\> shown m the: simplific:d prn.:c:ss 
hl.x:k d13gr.11Tt. dc:suUilnzahon fa,;Itt1c:s at !he: Cbirton Works .:ons1st ,,f a 
';i.:uum .::trbon31.: unit. J.11 HC'.\ dc:stru.:t unit. paralld Claus sulfur r.:.:o,·c:r~ 
tr~ms and a Cl:IUS tail-gas r-,;:11mg (SCOT) unit. The fun.:tion of the: ,·a.:uum 

.::trhonate urut is to rc:move !.'ic: .-..:id g;ises from the .::trbon;itc: ( .:ok.: ov.:n • fc:c:d 
g3.' The HC~ d.:stru.:t unit dc:.:omposc:s the: hydrog.-n .:~ J.111d< 1HC'.':1 in th.: a.:id 
g;i,; from the \"3'-Uum .::ubon:11c: unit. The Claus sulfur units r.:.:o,·c:r S from the: 
acid gas downstrc:am of the: HC~ dc:stru.;t unit Th.: SCOT umt .:om·•"lts S 
.:ompound.< in the: Claus tail g3.< to bye!<- Jgc:n suUidc: and r.:.:o,·.:rs h~dr<'gc:n 
sulfide: ;is a.:id gas rc:0.:Ie to th.: Claus .111it. Graphs. I rc:f. (Terza. R.R.. S:trdc:sa1. 
t· \·.: Ironm3king Confc:r.:n.:.: Pro.:c:edmgs. \"ol. 5 I. Toronto. Ontario. C mad:L 
5-8 . .\pr. 199:?. Publishc:r· Iron and Stc:d So.:1ety. In.: .. -110 C<)fnmon\\.:alth Dr .. 
Warr.:ndalc:. P.:ms\[\arua 15086. l."S . .\. (1992). 1\kt. .\. 9-1~-72-0-16:i. pp. 

-i9:l--199 [m English] ) 

1008 1'"11; - Al\"D H:S-REMOVAL FROM COKE OVEI'li GAS 
A.1''1> ITS PROCESSING. [BlB-l99-106--l2-057J) 
~umc:rous papers and not.-s have alrc:;id,· h.:en puhhsh<!d on the rc:mov3[ of '.\H' 
and H:S from .:ok.: '""11 gas Tins papc:r \\Ill highlight that an c:.:onomt.::il 
solution to hoth prob!c:rr.s .:J.11 b.: found on!v if both Ll..<L<. arc: .:ontemp!at.:d 
jomtl~. Th< optimum pro.:css for the: rcmO\·:iJ and pro.:.:ssmg of~H; and H:S 
ma distinct .:ok.: o\·c:n ga.< ckanmg facih~ nc:.:d not necc:ss:tl'lh· b.: the: .:omh1-
n3lion ,,f the best pro.:ess.:s for each applicJ.tion for the '.':H' and 1 l:S trc:J.unc:nt 
bemg cont<mpiat.:d ..\.< a result of a pro.:.-ss .:valu:111on 11 .:an h.: saf.:1' s1.1t.:d 
that th.: AS .:m:ul:111on scruhbing process is the m1,st e.:onorm.: pro.:c:ss .:omh1- I 

nation for the ~H) • and H:S-rcmo,·al in .:okc: o\·cn gas This 1< h3.<.:d nn th.: ' 
a."umption. that th.: rc:qulfc:d H:S con.:c:ntrat1on in th.: .:kan g:t.> 1s not kss than 
approx 15 g 100 s.:f 1Schupph;ius. K: lronmakmg Cont<.-ren.:e Pro.:c:.:dmgs. 
\"o!. 51. Toronto. Onl.lno. Canad:L 5-8 .-\pr. 199:?. Pubhshc:r Iron and Stc:d 
So.:i.:~. In.:. -110 Commonwc:a!th Dr .. Warrc:ndak Penn..- [\·:u;;a 150!\6. I ·s . .\. 
(1992). ('.\!(! :\. 9406-n-O-ili:!). pp. 501-508 [in English!> 

1009 PROSPECTS FOR run'RE IRON- AND STEEL!\IAK­
L!IJG. (BIB-199106--1!'-05091 

The: C<lllStcd PfO'-"CSS IS .1 tC:.:hn<'l0gi,;;i( l.::1p III .:k.:tn.: st.-c:lrn:tkJJ!g "fo.:h 
fc:~turc:s enc:~ etli.:ien.:'. m,"Teas.:d prL>du.:ti\lt\ m th" mdtshop ;u-.J rolling 
mill. 1I11pr,".:d -..orking .:ond1t1,'fls m the mdtslh'P- dr:trn;it1~ d.:,"T.:as.: m dust 
and g.~c-'U$ c:missll."'llS. md stc:mt or '-"fler~ ..:og.:m:r.J.Uon. Ilt\! patotc:d proto:es~ 
.:ons1sb m .:ontmuoosly fc:.:dtng-prchc:a1mg-mdun,.: and relining ferrous S•T.lp 
<'r dll'a:t ~.:du.:c:d inm. usmg the: .:hc:m1.:J.I and se11>1M.: h.:31 ,,fthc: furn:io:.: •)ff-gas 
to prc:h.:at the: s.:up Thc:rmal m.:m.:rJ.11,,n ,,( th.: llue g3.' r.:du.:cs harmful 
em1ss1Lll1S t,, the: !c:w! rc:qwrc:d b~ .:urrcnt \\Ofl1h• 1J.: rc:gul311o:is on c:n\'tron­
m.:ntal pr<>1c:.:t1on Fii.ii! gas dust ts 3PPf<'X 6~\0 .. th;it m .:•>nvent1ona! de.:tn: 
sh.~lm»..i.~g The: uptt.'\uptimc:ts sc:t "-' m~:..:h th<..:~..:;~ "ftt.~~;i:;t~. A l\"~~t~I 
pr.,to~-p.: "·.is t.:stc:d al the 'u.:or St.:d plant m D.i.rlington. South Carohru. 
l "S.-\ .. .\. 5-i tonne: h .:omm.:r.:ial pl;int 1s m 1l< third ~<:tr of c>pc:rat1on al Flond.l 
Stc:c:l c,-.rporat1on. Charlotte:. ~orth Cm,hn.L l"S.·\. pr.wing the: e.:ononu.: 
\·13b1il~ ..:,fth~ pr"1..~s A l.~O m~tri ... · h.•nfk! h plant \\-.:nt tntf' opcr:i:: ... 1n m 1!3tl~ 

<.ktob.:r !99: al th" ~ag..wa wo1>.s oiK••'<I Ste:.::'-~ .rapan 1 \"J.l!omy.J . .\ .. Fus". 
T . '.\:iki'Tluri S . -Ith Europc:m Ek-.:tn.: St.:d C ,mgrc:ss. \ladrid. Spwt. 3-" 
''" 199:. Puhhshc:r ;. "ESID CE~l\I SIDER['.\S . .\.. '.\fajnd. Spain. 1199:'. '­
t \kt . .\ .. 9-i~- 7:'.-0-1~: •. pp 39--l!l (m Engh,h] • 

101J L\IE METALESCAUT: DIRECT Cl:'RREl'liT CO:'iTU\T­
OUS CHARGING DCJ. (BIB-199-&06-'5-05221 
The: tn-c:l.:.:trodc:s :ir.: furna.:.: of L'.\IE \kt:al.:s.:~u: was !!:c !;"'I big industn;il 
DC furna.:c: m the world In su.:h systc:m. a "''°'c:rg.-n.:c: ,,fth.: :tr.: o.:cur.; ;ind a 
P<"-Stbk .:ons.:quc:n.:.: " a hot spot at th.: .;,·nt.:r "f th.: roof This d1sad\':mUg.: 
w;is turned ll' a.:.:ount hy msl.lllmg ;i '"ntmuou' le.:dmg s\stc:m of half of th.: 
s.:r:ip charge: througl' a hole at the: .:.:ntc:r of th.: ""'' &-s1dc:s the: rc:ductJon of 
solidtfi.:J.hons to the: roof. some 1I11porunt pr.,du,1h'n •anng:; wc:re .:onfumcd 
c:::iergy savmg by rc:du.:t1on oftherm:al !ossc:s. um.: s3\tng m rc:lat1on with thc:se 
hJssc:s redu,1ions and th.: .:ancellat1on ,,f half of trJdillonal .:hargmg opc:rat1ons. 

sa,·mg of dust .:missions whik .:h:trgmg '.\o". this c:qu1pment as :Ihle to produ.:e 
.:h:trg,-s of 80 tons <'f goods hil!c:ts "'th a up t,, tap um.: •'l 4~ min. Graphs 

11...:brun. C.. Thebault. J ~L -Ith Europ.:an Ek.:tn.: Stc:el \..ongrc:<s. \bdnd. 
Spam. :i.i; '.\o, 199:'.. Pubhshc:r I .,ESID CE~l\1 SIDERf\:S . .\. \bdnd. 
Spam. ( 199:!). ('.\let. .-\. 9-t06-7:'.-0-15:'.J. pp I 11- I :r• (an Enghshj. 1 

1012 1lfE SHEER:'ffSS SHAFT Fl'R!'-iACE. [BIB-199-106~5-
05-151 
Th.: n.:w and unique: solution of an :tr.: iurna.:.: "1th mtc:gr31c:d scrap preheating 
at Shc:c:rn.:S> St.:.:!. th.: S•>-.:alled Ru.:h; Shaft-Furnace:. is mtroduc.:d In ;i 
.:on,·.:nt1onal arc furna.:e :o•. of th.: o><rall c:n.:r~· r·:quirc:mc:nt 1s earned a"a' 
with th.: off-gasc:s The sh;d\-fuma.:.: ha.< provc:n that approx 60°oofthis encr~ 
1s retumc:d mto the: s.:rap. th1t• rc:du.:mg the: mdtmg c:nc:rgy r.:quiremc:nt.<. 
therc:for" reducmg the: heat .:v.:!.: and in.:r.:3.<mg th.: product1,·1~· by almost 20" o 
This .:ontrihutes lo an ovc:rJ.11 etli.:ien.:v of th.: st.:d '"'rt..s and redu.:c-; .:n\iron­
m.:nul burdc:n Th.: return of anv.-strn.:nt .;ou!d h.: pr"' en in some: .:i<c:s to h.: 
b!. than rhre< v.:ars Crr:iphs. <Clay1on. J. Ehk. J . T"isdton. J: Knapp. H . .4th 
Eurnp.:an El~ctn.;; Sic:.:! Congress. \!adnd. Spam. :i-6 ~,,.. l 99Z. Pub:ishc:r: 
l "'.\ESID Ci:Sl\I SIDERr.\S..\. '.\ladnJ. Spam. 1199:!). 1~!.1 .\ .. 9-t06-7;:. 
0-t5:). pp 357-37.) (m Englishj I 

JOIJ ADVANCED ENVIRONMENTAL TECHNOLOGIES­
THE BSW CONCEPT FOR E'"\-'lRO!'t:\fENTAL PROTEC­
TION. (BIB-199406--IS-05-161 Three senou.< 1ssuc:s "h1.:h the: ste.:! mdu.<~ nc.:d.' lo solve :ind the prospc:.:L' 

f<>r iron- and stc:dmakmg an th• future :tr" di<.:u<s.:d The fiN d1fficul1' h3.< 
ans.:n h.:.:311<< of the: d.:p.:nden.;c of the sled mdu.<tr\ on the U.<" of fossil fu.:[; 

and their dcl.:t.:nous etl-.:.:t •'n the .:O\ironm.:nt There" al«' a pr.,hkm h.:.:au.<.: 

[IS Wm lbd1schc: Stahl"crk.: .. \G. 1'.:hl. (i,-rman\. "~mg nc" \\a\-s to .:op.: 

, "Ith the demands of""' 1ronment.al pr•,l.:.:t1on r"g:u-dmg n''""· \\at.:r tr.:auncnl 
· and .:.xbau~t ga.< .:lc:amng T,1 rcdu.:.: th.: no1s.: of falimg s.:r~p at the s.:np 'ard. 

th.: h:~hm.;ai rcqu1rcm ... ,,ts f0r some: stc::d pr11du~b. arc: hc,,lffil0£: more: stnn~c..'ll~. 1 .1 sp(!.,;1JI no1~c proh:1..'11on "all ".l.<; mo;,t."'\Jkd t\\f'1 y..:ars. J[:O Th~ cxis11ng 

"'th mcr.:3.,mg d•:mand.< for mu.:h '''"er .;on.:.:ntrat1"n' ol .:arhon. pho,phom' ! 'tedpl;mt ''ut<idc ":all "i' .:oakd "d1 3 n.:" l'T'" 0f no15' aO..orhmg m:U<n.tl 
dlld sulfur .\ third ma1,,r pr·,hl<m " th;ir 11 is not e"ono•t11.:.l11' friqhk I•• R.:~ardin[! ".tl•T suppl'. FIS\\" US<». a,. lar .i.' f'<'"lhk. .:1r.:u1t- "'th progr<~<iw 
produ..:.: 111¢1 quahf\ !oo'..:c:I from ~h:d s;;r.111 fic: •• :.iu<.~ i''lf th.: d1tli-.:ult\ 1lf rcnW\ in.1!' liltrJt1"n 1('...:hno10~11·o;,, \\ lthout .1pph;; Jt11'n \,f .m\ ..:h4!n11.:ai Jdd1uon.' In Janu;ir.. 
tumr mc:t.il.., from th~ ~..:r.1p Pri:dh.11nn:. ,,,~ rr •. 1J( v.ith r.:r-.vd hi futurl.'.' "h:c:I· 

m,1km~ '"'hnnln(:' and pollut1"n .1hakm.:n1 ( 1r.1ph' I::: rd 1 Fu".t I . ~ •. 1nd1-
n.1H1n T"um.11 ,,f \l.::.1ll11rr•.: 'un" t•J<J1! ::::. t 11. pp i'l:-t•lf, fan t·r,,'.l...!1J 
ISS' ,,,·1.11.1«1, 

!'I'll. fl<;W star1<d. at h"th ~(J t L\h .. 1 n<" ''T'C "'h·'"''' !!·" "'t.:m Th< ne" 
... \ o;,ti:m , ... h.l .. t:d on .Vl .1ttc:r-.:omhu .. <..t1nn .and r1dl,.\'lf\l~ 1;1:.t \.1l11lm~·dn"n l\f th(' 
'-''h.11L ... t ~.1. ... Suh~t.llllul ack.1nta~c'.~ nftiu~ <..\·.tc:m .u .. : th.: c.."\t~n!-1\.c .1\n1d-u1~"· 

nf f,1nn.111nn 111 d11,,m1,;:' m tum.i-.:c~. r.:du ... 11.m nf du·.1 ... ~ulin•! m the tuO\!' :.\~t1.-rr1 
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t,, a mmimum :is ""II 3S r.:du.:1ion ,,f .;-;uh..'n m<>n-•xidc ,·nntc:nt m th" ,,ff-~;i_, 
'.\k:isurcm.:nts ,,f dioxin.: in th.: off-g;i.• s"'-'".:d '"31~ "'ith only onc-tenth ,,f 

th.: ,·1tucs m¢3Sur.:d bd0r.: "ith .;-onwnt1on;il syst.:ms. With th.: insuUJiron ,,f 

th.: nC" .:xhau;t g:is sys1.:m. th.: existing baghous.: .::ould bc r.:usc:d "it"'->UI 
.::J.p:t.:i~ in..~3S.: ofth.: filt.:r :ire. Gr3phs. (~!.:in. K-H .. ~os!.:r. \" .. P:>.•11. G. 
H3.3S. J ~ Europ::an Ek."tri.: Ste.:! Congr.:ss. '.\bdrid. Sp:>.m. 3-6 '.",,, 199:. 
Publish.:r L-:-;ESID CE:'.'l'.\I SIDERP.-:S . .\. '.\bdnd. Spain. 11·~9:). \\kt. ..\. 
<l.ll)t;... 7~-11-i~~:• f'!'· J73.3g;: [m Enghsh).; 

101~ A 1'"EW SCRAP V ARIF.TI": SHREDDED SCR.u>s FROM 
11\'CINERATEJl DOMESTIC WASTE. [BIB-199406-'~7] 
Th.: action und.:ruk.:n sma th.: .:uly 1980s. by Frc:n.:h tinp!at.: prodc.;ors. I•' 
m2muin :md str.:nglhc:n th.: position of stc.:I :is a "gr.:cn· p:i.::kagmg m:!l.!rial. 

11lows forthc marlcting of:>. n.:w ~1'" <'f s.-r.ips. thc qwli~· pri.:c ratio of "ht.::h 

plJo:cs them m a favourabk comp:Uh\"C: p->Sition in relation to exi.<ting s.:rap 

mat.:nals P.:itait1:d dcpos1L through in.:mer.tlcd Fraich mnual housd.,.ild re­

lllic. ts approx 300 kt. The sp.:.:ifi.:ations d.:tincd. taking a,-..:ount of thc pcrform· 

an.;,-s mJdc possii>k with a sp.:.:i11lv dc\·dopcd s~ddcr mill. 3!'" as foll,>\\S 

m.igncti.:ally scpanled from 3Shcs after \\3Slc in.:incration: Fe •o 90: density 

0.9-. residual .:ont.:nt 1°.: md s.:rap dunc:ns1ons all bc~.:.:n IO-WO nun ToJa:. 

th.: .:onditions to ex"lcnd th.: re.:yding medurusm. ;u1ion..-id!. in complim.:.: 

with th.: defincd sundards. have all becn met Frc:n.:h ltml<'ry l.:is been d";d.:d 

up into six zon.:s. whose sde.."tion cnto:ria 3!'.: b.lsed on: th.: .mporuri.:.: of th.: 

dql,)$its. th.: proximi~ of pot.:ntial users: and the motivation of local de.:ision 
makers :md .:ontra.:tor.; E.asL :\"on.'t and Pans an::is are op:r.it111g "di. with on.: 

•pe.:ili.: •hredding plant c:ach. South-East and West will JOin the r.:.:y.:ling 

mowrn.:nt in 1993. then South-W.:st m 1995. :-.:.::uh 200 kl of good s.:r..ps hav.: 
':ecn coll.:cted from in.:in .-n11on plmts by m.agn.:1ic s.:parauon to the shrcdd.:r 

in 1991. representing 100 kl of good s.:raps to be .:onsum.:d in skel fuma.:es. 

eith.:r EAF or BOF All Frcn.:h. .:'·"" all Europ.:.m. steel plants are .:on.:ern.:d. 
bltl the mor.: .:xp<ericnccd al that step 3!'<': Dunkirk :and Floran~ Soll:i.:"s BOF 

sted plmts: \" alcn.:ienn.:s. Th1on~ilk :'.'euvs-\laisons and \lontreau l. mmeul 

E.U" steel pl3111S: md S.:hiftfang.: .~·s EAF stc:el plant. Graph,. !_Gros. B.: 

-ith Europ.:m Ele.'lric Ste.:! Congress. '.\ladrid. Sp:>.in. 3-6 :'.'o\·. 199::. Pubhsh.:r: 

L -:-;EslD CE:S-1\1 SIDE~S . .\. '.\ladrid. Spain. i1992). 1\l.:t .-\ .. 9+16-72-

0.i52). pp. 383-393 [m English).) 

1015 HYDROCYCLONE TREATMENT OF ELECTRIC ARC 
Fl"RNACE FLUE DUST ([AF A."ID EAFIAOD). [BIB-199.i06-45-
0550) 
This r.:port presents the prdunin3J'Y results obtained in the hydrocyclon.: treat­

ment of electn.: ar.: fama.:e flu.: dusL d.:s1gned to g1v.: a subsun.:e "ith htgh.:r 

zui.: and l.:Jd .:ontcnts which. after hvdromeullurg1cal proc.:ssmg. .:an then be 

r.:.:o,·.:red. The first step wa' to d.:tcrmine the ideal .:ydone g.:om.:try by testing 

internal diameters of I 0 25 and 50 mm and diff.:rcnt sizes of al"'x and vortex 

finders. This geom.:tncal study was irutially cam.:d out usmg du.'t from .:3J'bon­

s1ul furnaces "hkh can he con.,1d.:red as r.:presentaliv.: of Spanish flue dust 

"ith a high Zn content Aft.:r establishing the optimum .:ydon.: g.:ometf'· anJ 
op:ratmg conditions 1pressure and conccntra11on of solids in f.:d slurry). a 

number of samples from different Spanish steelmak.ing facilities wer.: studied 

f c3J'bon. high-alloy and suinless steel plants). The results show that it is possibl.: 

to mcr.:a'e Zn and Ph .;ontc:nts in !ht cyclone· s overflow m .:omp:uison to th.: 

origmal metal content.< of the initial drv llu.: dust to gi\'e d le\'e I of non· krrou.' 

m.:tals of 70-80"0. To reach this level. a hydrocyclon.: with a 50 mm internal 

diameter is required . ..-ith a 3.2 rrun vonex finder and an !! mm ap.:x finder. 

opcratmg at a pr.:ssure of 3.2 kg cm: and U.'lng a fed slurry with a cir\ solid 

.;ont~nt equal to 34 g 1. The field of appli.:a1ion for th1~ process is prefer:thly m 

the tre31mcnl of steelmalung flue dust with a Zn content of 20 .. 1. •o. Gnplu. 7 

ref :Sainz. E.: Lorez. F.A .. Formoso . ..\.: 4th Europ.:an Electric St.:el Conl!T.:ss. 
\ladrid. ~ram. 3-6 ~ov 1992. Publish.:r t-:-;ESID CE:-.:n.1 SIDERr-S.\. \la­

drid. Spam. (1992). (\let A. 9-I06-72-04S2). pp .i19--129 [in English! 1 

1016 A PYRO-HYDROMETALLURGICAL ALTER"'ATIVI 
FOR THE TREATMENT OF THE ELECTRIC ARC FURNACE 
Dl'ST. [818-199.i~~!IS!I) 
Tim pap.:r pres.:nt' an altema11vc for the need lo .onwn thou,and., "' ton' of 
d\!1,.1n..: .. furn~\!' dLL'>1 <EAFD~ m1,.., .tn ... ~v1ronm1.·ntalh !';.tfc: nr\! ... ·onnm1..:.J::­

r.;.:,dahl.: produ.:t Smee th.; 'onlenl of Zn m tho ~ .. \FD" Im• and \,lJ'1abk. 

th .. urJ1 1mponant.1h1c. ""r~ aho .itt<-mpt' the re.:l.1m.111on of /n fr.1m th1' "•'!' 

m.itcrial. Th.: EAfD 1s tirst sub_1.:.:t.-J 1,, a Jc.uble kiln pro.:.:ss m a routol"· 

rca.-ior Th.: .:1k1n:111on product sho\\s a !ugh :ind fairly .:onstant Zn ,-..,r..:entra-

11,,n :md tis ma.in .:"mponents 3J'C zm.: oxide (ln0•. ll'On oxide ffe;O•) md 

zm.:-iron ox1.k 1Z.1F.::O.). Sulfunc a.:id lea.::lu.-ig c~-nments "er.: p.:rformed 
w s.:ar.:h for .ind esubl~'h the .:tTccts l)f ullr3sound. 311' hubbling rat.:. t.:mpcr:t· 

rure. a.;d .:on.::.:ntr.111on arid w.:ight of .:a:.:me 10 a.:id solution rnlum.: rati<' .:ir. 

the Zn and Fe recowry m solution arid on thc . .\n-Fc selectr.-ity· mdex. These 

r.-sults l.:d t" usmgsulfuric a.:id mstead of othc:r a.: ids for furth.:r 1.:a.:hmg testing 

Zmc sulfJie solutions were .:em.:nt.:d "ith Zn dust :int' eic.-uoiiLcd •h•'"'mg .l 

.:urrcnl .:ffi,-icncy as hign :is 92° •· :'.'oncth.:lcss. the pr.:s.:ncc <·fhal"f.<!n d.:ments 
m lhe dc.:troly1e mdu.:ed the Zn deposit to stick to the substrate Thus. it ..-:is 

pro,·en th .. 1 it is possibl.: to r.:d;um Zn from the eln"L'lc ar.: fuma.:c dust by 

means of;tp~w-h,dromeullurg;.;:tl process. Gnphs. 19 r.:f. !Godmez. J .-\ .. 4ih 
Europ.:an Ele.:tn.: Stttl Congress. '.\tadrid. Spam. 3-6 :-.:o,· 199::. Publish.:r: 

l "'.'ESID CE:'.'1:1.! SlDE~S . .\. '.\l:>.dnd. Spain. (199::1. (\let . .\ . 9.ro6-::. 

o.i5:'.). pp 45H55 (in English).\ 

1017 ~"i £1'"\'IRO"'ME'.'"TALL\" SAFER A.1'11-0 PROITTABLE 
S'lLUTION TO THE ELECTRIC ARC FURNACE Dl:Sl 
(EAFD). (BIB-199~06-45-0565) 
111.: rnodifi.:d Zm.:.:x process. a Spanish pro.:.:ss. is the h.:st soluuon for the 

s.:.:on.:bl" residue trc3lment r.:gMdmg te.:hrucal. economical and e.:olog1.:::tl 

:u.:3S. 11 IS a hydromeu.llurgi.:::tl pro.:ess "ith atmosph."ri.::tl !<aching. solv.:nt 

exua.:tion :md .:le.-uowinning. with lo,.; .:apital md oper.lhng costs. :and 1t is ab!.: 
to produce SHG zin.: (99.990oi. "Ill: iugh ,n.:rail Zn r.:,;o,·.:ry· :'.'c\'~rtheless. 

! this possibility IS :1. good solution to .:omp:an1es "'ith r.:sidu.:s su.:h as hot 

galvanizing 3Shes. Wa.:el? oxides. bra.'5 :m<i ororuo roiJuo .anJ utii~rs. l: i;, 
:ilso a profitable solution and rebable pro.:ess to th.: E . .\FD trealment. The 

modifi.:d Zm.:.:x pro.:ess h3..< ad,·anug.:s o\·er other py rom.:tallurg1.:al and 

! .:mvention:tl methods oftr.:atmc:nt in thc following 3Sp.:cts: high.:r Zn recover\. 

better plmt llexibility. b.:ncr Zn quali~·- bener ratio gains investrn.:nl .:osts. nc• 

problans r.:gatding fluorine. chlorine and magnesium :md em·ironmcnull:-­

safer. Exp.:rimental tests from more than t.:n E.-\fD sampks of Europ:m 

industrial .:omp3r11es. and more than six weeks of pilot plmt running with s.:\'.:ral 

E.U"D sour.:es sho" a higti global Zn r.:cov~ "ith rul ecolog:i.:al nsk.s '01.17. 
G.: '.\.lanm. D.: Lomber.L C.: 4lh Europ:an Elc.:tri.: St.:.:! Congr.:ss. \!adnd. 

1 Spain. 3·6 ~<W 1992. Publish.:r: l":'.'ESID CE:\"l'.\I SIDE~S . .\. '.\.!adnd. 

Spam. (199:). (\let A. 9406-T.!-0452). pp 51 l-51i [in English).) 

1018 CARBON DIOXIDE AND TIIE ~TfEL INDUSTRY. [BIB-
199406~5-06 36) 
Th.., main issu.:s rdat.:d .o the us.: of CO: m the <bed mdustry 1 level< of 

.:onsumptton. meuures to rcdu.:e CO: emissions. altcrm!Jves to a carbon UX) 

:u.: summanz.:d. A quantitative analvs1s of carbon coosumpt1on data pro,ided 

by a small saniple of int.:grated and E.U- produc= 1s mcluded. lb.: d:>.u pro\ tde 
! an interesting global ovel" 1cw and focus for dis.:u.<s1on. 6 ref. IPuhhsh.:r 

lntcrnahonal Iron and Steel !nstitulc. rue Colonel Bourg. I:!O. B-1140 Bru'Sds. 

Belgium. (1993). Pp 81 (in English).) 

1019 THE PRODUCTION OF WATER-BASED SHELLS IN 
ONE DAY. (RETROACTIVE COVERAGE). [B~l'1~406-51-
1011) 
The pap:r describes a proven method of rapid dr.·mg which cn:.bles fm1shcd 

water-based ceram" shell moulds 10 he produced m on.: d:>.y and r.:ports th.: 

r.:sull• ofttsL' carried olll to asses~ the prop.:rt1.:s of the moulds produ.:cd. Such 

a system afford.' obvious ben.:liL< in le~< of redu.:mg both !.:ad 11mci; and 

production .:ost.<. E:amplcs arc illustrated of shells produced usmg standard 

a<scmblits supplied by three cst.lbhsh.:d n.; foundnc:s prescntl\ using "Jlc:r­

b.ised systems Standard tesl·p1cc.:s "ere also produced U.<rng the san1.: mJI.:n­

als To ohtarn ,·ompa11ble result.•. shells ".:re prodL1C.:d by both the: rap10 dry mg 

method ar.d a nonnallv p:-ocessed "aler-ba,cd le<·hmqu.: The <hells ".:re 

a.<sc<sed at :\EL·s !nlcmallon.~1 Shell Tcchnl'lngv Centre tn dct.-rmmc the hot 

pcrmcab1h1'. r.:i;1st.1n.:c to h·1I d.:fo=11on anti th.: o' crall 1ntq.'Tlf\ ••I ,he!!' '•' 
prn.:.:'5cd \lould• "ere also returned lo !.he fnundrie' '"n.:cmcd !»r .:a.<tmg 
tn.11< The purpo<.: of the tnah .. a,. n.,, on1' to rrmc: •nc .:rcd1h1hl' ,,, the rapid 

drvmg "'tern. n1n .1ls<' I<' <IUd\ an\ rmprmcm.-nl In the fl••ffnrm,lfl.:< <'I the 
~hdl~ l:i \"!..:" \If fh.: :1r)\1c:f r(<;tn.:110n, h(lnf, lmpo~('d 1)n th\! ~'TTIJ~<;IOn of 

1 .1tmo(,,pht:ni: pollutanto::.. th.:~~ r.:~ult"' -.hnu?d .. d!'n he of mt.:r~t tn thn·~..: fnundrh:'­

'"'"~ cth\ I <1hc.11c h.L,~d ,Jume< < ;r.1p11:, < re: • Ch.1llm<>r. R . Wllh.1rr ' \ 
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!.'11~ W _ :l.kC~il1im. R. l'"C-\'.'T~oundup'>O-_ Dall.is. T.:x.L'. t ·s.\. i-13 O.:t. 

i ·)'JO. Puhh'h'"-r ln,·,-,.:...,,o:nt Casting 1.n>-utut~. 8350 \. c .. -ntral F •;>rcs,wa~. 

.;uitc \!l llU. Dall.t>. l.\ 7~.?0t-.60Z. 1 ·s.-\. 11990- rac><:r '" 'J. '\kt .-\. 

··-Ul(~ -~-o-t:!(). Pp 3: (m Engh,n)) 

I02!J A HIGHLY CO:"ICE'."OTRATED COAL-WAHR SLURR\ 
BliR!lifR !BIS-199..;06-S2--0815J 
B:tScJ1.'\n simok 1ntr\odud1on hl th~ mc:~h3r.u;~J ::n!! t':urnmg pr.p:nu:~ ofh1ghl~ 

.-.-,.,,.,m1r~;,-U .:•.:al-,.ar,-r slurr:-1CWS1 the .:n11'tru.;t1on and <"•p.:rat1<>r xhav1or 

ot .1 """ h-dc,·<!f.,p.:d C WS burner aro: J.:s..:nh.:d m d:!tail In 1d1tmn. th.: 

pr...cth.:a.I work.int: J'Ot•rfo:'"il'IJ'l~C:S of thLc-.. lond of bu~r. su~h ~" ~ombustmn 

st3h1hl\. <Utl-up. l\.m iluwn ratio. CWS nor.zl: dunbiht'. dk.r on reheatmg 

rrt'-:.:~~ ,1f stc...~:(s_ 311J pol:!JUnt t,."MISSton a;c: ah •. 1 l!\'J.(u.J.h:d Tht: r\!":">U)l..;. l-.f 

.:9lf'lh.-ai:on sho" thJ.t ht~ ~~n~~ C\\· .. .; hunii:r- .:an bot \.\1d~I~ u.,:,:d in ordm~ 

, •.. fa-tnal fumJ.:o:s 7 ref ,\-ang. I!_ Wan!!- SJ. Zhao. L. Iron and St..-.:1 

!Ch1n.11. tJan IQ9-h 29. 1 I 1. pp 6:-66 (in Chin • .,..·(. 1ss-..: O-U'>-7-t9X' 

1021 El''VJRONMfNTALLYCOMPLIA~T ADHESIVE BOND­
ING Pt-..IMIRS. [BIS-199-'06-55--08321 
So:,·.:ral !"J.ll"f" ..:1tmg t;1..: p.:rtomun.:c of lo" ;,"()(_ and more ..:m ironm•Tlt.111~ 

fn..:ndl' adh<sl\·..: honch::g prim..:rs ha'" h.:~n pres.:nt.d m<r th..: P"-'t \C3J'S h\ 

::;.u~'lJ,h-"r!> t•J the J.c.."fnspac~ :un:ratt mdustry ~om.: of the~c pnm'-~ to d.Jtc: ha.~ 

h.-cn rnpt~mcnt..:d h,· that mdustn Prnhkms roporkd ar..: th.:~· prn-:1d.: ks' 

..:m·..-1" .ion prnt~'-11on th:m ~olvent-ht)rn\! prmu:r.. al pnrTk!r thsckr··!'., r)f U.00~ 
mn:. pn)\ id.: poorL"f hwn 1d1t :-. n.~ 1.;; tam.:~. _ ~d gr.:at...T pnmir:r thic lnL~ c-.. sens 1tiv1~ 

m m.:.:han.:1:1! p.-rforrnan..:..: Oth,-r probkms rcportcd hv th..: mdu.<;tn· mdu<k 

mcrca,cd hnnlcTlc''· l"'orcr atomizatmn and film forr mg prnp..:rltc.,__ a rough 

awJ !.!f:tJO\ !<x1uro:. poor oxide p.:netrat1on. :ll'd the:; .:aranot h.: rcad1h handled 

pnc-r tn ..:unng n_~, paper UVh.~V..S the daU ha.°'\! and late~t tr:,hnology f1)f' ! fyso( 

lu"' \"(JC ;u11,,:.,,.., hondmg pnm•-r... :iJcress.:' the ahovc prnhkms. and'"""'' 

.:qu1nknt or unprov.:c' pcrforman.:c w!i.:n ""mparod with mdu.'tn a.:.:<1'!.:d 

sr>lv.:nt-hom~ pnmer-. .-\dhere,ds usd 1.<cre 20:.i-n clad anJ •mo:!Jd a:um1-

num ph."phonc acid :inod17.:d p.:r .-\ST\I D3'>33 Photorru•:rographs IO rd 

IRrnwnc. J \: .• Culk.1. RD. L..:hman.'1. S l . Te,ch..:ndorf . ..\ F. ~fovmg For­

w:•d \\"1th YJ Years ofLcJ.do: • .,.rur m ..\dvar..:d \lat.:nals \"ol J9. II. _.\.nahe1m. 

CJltlom1a.. ! "S,\. I I· I~ .-\pr 199-t. Puhh,h.:r Soc1ctv for th.: .-\d,·anc,·mc~! of 

'.\!31.:nal ...nc Pr"~"'' b.gme.:nm;. ?.O. Bo.x 2459. Co,,na. CJhf•.•m1a 9li2:?. 

1 ·s_.\_ ( l'>'J-t,_ i\kt .\. •J4i11,_ 7'!-<w.01. pp ~I ~6-3170 Im F.nghhl i 

I023 CHROMATE-FREE St:RFACF. TREATMENT: 
MOLYPHOS-A '."OEW SURFACE CO!'--VfRSIO!ll COATI:\"G 
FOR ZINC. OPTIMISING THE TREATMENT BY CORRO­
SION TESTING. (BIB-199-'~"i7-41717J 
\_, an altt<rnat1v.: :., .:hrL'mJtmg of d..:ctr,,pJat.:d ln a ric" tr.:3.lm.:nt hJ.' !i.:.:n 

dewlop.:d Th.: .:"mp<>"hoo of th.: tr<•tm,-nt "'lutl<'n ; mof,·fv:l"ll.: :>h."phll.: 

rallo 1. •Ji.: 1""1!""":ilure and durallon of th..: lt.:Jtm,Tll "'er.: "f'l;;nt>,,J as:n; tll<: 

Tagudu sta11stical pl3.1UUOg 3.11d C\alwtm~ th.: "''""'ion '·"""un'--.: obtam.:d n1 
!h( \·;uh>U..'- \:ond1Uons b~ sunulunc\)U:-. C .,!·! f CPfT'0~1(-,r. rn.!.JSU!~m,:n!' h~ 

htrJ.tmn 1 and EC f cl.:.:troch"1'01.:3.I mcawr.-m.:nb 1 Prnlc:.:t1v.: law,.,, lnm1.:d on 

Zn :ind ~boon '-'lth<><'i.;all:· poi;ms.:d de.:trol.:'>s md.d _..,,..., anah,..:d h\ \ug.:r 

303.f\sis Th: \lo P rat·o "'higher m th.: pcot.:.11\·..: laver than m th.: ir<>.m1<:"' 

solut10n. and molybdt11um 1s a.pparroll~ pn:~c:nt ma low ox,<bl.1on sUI.: Graph~ 
9 r.·f ( &,·h-'1.; 1d-.T1. G . Chorkendortl. i . Tang. P T . \fod1fiotmn.' of Pa..,siv.: 

F1lrro.. P;m,_ Fran~..:. 15-17 Feb 1993. Puhh'h'--r Tn..: Institute of \l.u.:nab. I 
Carl•on Hoos..: T..:rra.:.:. l.ond.m. SWIY ~DB. q.;_ 1 l'J'->·h Boo~. 'l.;o ~T".<\kt 

.-\. 9-tU6-72-·~561. pp 19~-197 (m ~-n~l"hl 1 

102-' THE.RMAL SPRAYING: A REVIEW OF 1993. (BIS-
199-106-5~96) 
.-\n att~mpl IS madc to g1w to surw,· nf th.: curr..:nt sUt.: of the 3.1'1 tn th.: fi··ld of 

th.-rmal spra,,n;. as bc:tng rdlc:ct.:d a! th~ m•"I 1f11Port3nl mtt<rnahonal .:\·ent.' 

m th..: TS fidd. TS"93 and '.\TSC-93 Pnmm1'. apph~aticns and new mat.:naJ, 

air: ~O\.."U!'l.•~d C'fl for 1"o n:a. ... on~ On thi: ""..:hand. ffi\'t."St1g.JJ.10m. r~~l..'.J.!-.;h worl. 

"-' wdl a' ne" d.:\elopm.:nL mir;t ""'" ort no:\\ mdu.,tnal apph.::ihon; and the 

i 1mprnvem.:m of ex1stmg apph~attom On the otho:r hand."'""" th.:rmal spraying 

is for.:cd to op.:n up n.:w mari<<"t.' and find """' Jpph.:atmns for th" mt.-r.:,tmg 
and .:ost-dT..:.:11\"e pr<x:c" Furthermorc. l..:..:pmi; ma<s production and produ.:t 

hah1hty m mmd. """ m.:thods of qual1f\ a."uran.:.: 3.11J possib1htt.:·. f,r m-t1m.: 
coatmg a:rnuro1 must be found :\5tdt.: fr1)m tn\~t1gat1on.s on 01v1ronmc:ntal 

polluN>11 caused hy the ~pra\·mg P'°"""- m th~ future thcr• "'I! ht: a large 

d=:url for ros..:ar.:h worl- '"' Uns mattc-r <iraphs. Photon11croi;raph.' <3 rd 

(Stdf.:ns. H -D .. :\a."enst<ifL I\: . Pn"'d.:r \ktc1Hurgv !nt.:rnauonal. t lk• 

19931.6. pp. 2l!0-284(m English( ISS'." :IJ.+l(.<rl1:1 

1025 THE DRY PURffiCATIO~ OF FlJ\fE EMITTED FROM 
HOT DIP GALVANIZING. (RETROACTIVE COVERAGE). 
(BIS-199-'06-58-fl6 l 9l 

! Thc fwn.: cm1tted from hot dip galvanwng of '1..:<!' w1!h flu,,; b: m~ ahout c...:w-r..: 

1022 ELIMINA TIO~ OF CHROMA TE CONVERSION COAT- cnv1ronrnr:ntal pollutPn. Th.: gahanwrg P'°""""· and flux..:' ,u.:h a, ammn-

JNGS fROM ARMY T ACTJC AL VEHICLE MANlTF ACTUR- mum chlond.:-zanc •hlondc arc r.:spon"hk for thc fume. 1n.: whit..: furn" 1, 

ING PROCESSES. !BIB-19940~-57-0703) J1fficult to 0.: <kalt with. h.:caL"c th.: part1d.;' m 11. hav< c"trcmclv 'mall so;..:_ 

\Ian~ !."" .-\rm; hght ~1'11cal v~h1ck-.. ar..: fa~catd from a.-,_1nr.\;r;iu..: Al , high viscos11;. and !ugh humid1tv ahsorphon Th..: dry punfymg RKthod of 

.-\lumonum-hulkd tact1c:1I vducl.:' ar..: .:r>akd with the .-\rmy ·, 't:.nicl.vd d>ern1- ; g;;J·:anizmg fll.'llc h~ a fahnc collector I'.' more :idvanta~cou.' than .. there. Th" 
cal a:; .. Tlt rc">l'.tlJlt ..:n.Um;; re ·\RC) S\·ct~m Th..: CAI<(. 'ntcm m< ludcs ch<mt- mcthod " p.:rformt:d maml~ through t<'Tllp..:raturc control and w1rn the hdp o! 

.:al prc1te3lmcnt,_ '-1''··'~· p:imc1'. and polvurct~an..: ropc•Ul\ ·Ill..: \IIl.-C-5541 ncce"ar)- LJTllL' \lanv 'tudu.·" and e\l'•·nm.:nt' nn 11 ha-.-c hcen carno!d out 1ro 

chromJic """'"""" ,.,atmg prctr<atmc-nt pro cc" mdud.:d m the C·\RC sp.:c1- roc..nt year; at Shanghai 'l.;n 3 Sted Work.,_ and man\ cn.:wnhc:red pr<>hkm•. 

licat1on conUJn' ha11rdm1' .:hrom1.; ac1J. C'hrom1..: a..:id " a S.\R.-\ Title Iii ha\c O.:=n solved. 'o" 11 ha' he<TI '"'""""'fullv apphcd m th.: hnc of e;ahanmn!,'. 

<x1f.:mcl:. h;v.ardo•.1-' 'uhslan<.c and air cm;· .wn' oflh<: mJ.h:n•l ";11 he rcr,u- ' 'he<! production of lh< Work.' for more tha:1 t1.<o voar. (iraph' ti.hen. J II. 
lat<:d hv th..: I ?'JO Ck an Air Act .-\m~ndment' In l ?R9. Rod Rl\·cr .-\rr1v lJcpor Jnurn :ii of lr.m and Steel R..:,cardi_ ! \lar !9'>1i 1. :::. II 1- rP .'• !-36 Im Ch1r;e,c ! 
IRRAD 1'taff11wc,r1~atcd r.:plac1ng thc hv..lfdou' chromate .:onvi:r · ~ coat>ng !SS'.\ i :101-0%31 

-..1th a more cnvlfonmontallv a<.cc-pwhk produ.:11011 pr""'""' Th..: .\nn• .\cqu1-

:,1llnn Pollutton Pr~,·cnt1on Sunport ()ff:.:c ••'W"ed the R RAD rc,ult' ancl 
ra,kc1 <>.:can Cit• Ro,car.:h r~orp.-1rat1on IOCRC/ lo ccmdu..:t a l'.ompreh•-n"" 

co:-.llng ~Tforman•·c J.''""mcnt '1J1d de• clop ~ppropnatc n<m-,hromatc pt•odoc­

t1nr, prn.:e•" ._ ;ol dornmcnt:. Th.: cvahiatu,n pro,,-am dcmon,tra1cd th;it 

.:hrornJic v>nv.-r..100 coa11.1g' rna• hc chmm•Ud from \i-hullcd ta~11cal wht~k 

paJntm~ npcrahor1.., -...:1tJir1ut tJ..:~r:u.hng o\'1!, .di coatm~: \V11tkm pt:rfom1Jn\..\.' 

(iraph·. ~ ref 1111::1..:. \!. \lovm1: Forw;.rd W1•h ~!J )'<ar. of l.e'd~r-r·;p m 

.\chanccd \f,.tc-r1al:. •;,,1 1'J l, .\nah.:r11. Cahfoml'. I ·s \. t l -J.I ·\pr l'l'J.I. 

Puhh,hcr Sncicl\ f•1r the .\dvane<mcnt ,,f :l.latc•nal and Pr•>..:« .. l.n~m..:cnn1:. 

Pt> !itJ\ ;.+~?. (,,vm:1 C.1itfnn11.1 ~)j72l.. r·s.\. t1'JfJ•1J. t\f1~r .\. 1).lfJ(;-"72· 

r1-W>1. rP ~I ~-72·1 Im I nd1.,h( ' 

'·' 

:026 [. :SIGN OF mGH TEMPERATURE HIGH PRESSL1tE 
LARt;~. CAPACITY BOILER FOR HIC.H RELIABILITY [BJ& 
199-'•6-61-0573) 
\ot nnlv c.:onomical pow« g.:ncral1<on hut ai·.o the 'avmg of fud and for 

v.anning. tht: 1mprovc.m('n1 of the: thew.ii ..:fli...:1..:rh.:'- "~ po..-.i:r phnl:-. h :n• .. fC'.:.C·· 

lf'f~ in 1mporta1K1.' CnaJ.fircd p<)\.\Cf gcn\.'fJt1nn \\t!l 1ru.:rc.;<L-..c 1l~ ,h.11~ m pt1"i:r 

r, ... -nera!1'ln m the.; huurc and. a:11h.: sarr.1: tt. ne. thl..' m111 j apa1:1t~ v.11, h·.: m ... 1',!il't:d 

h..:c;m'e nf the hm1tcd a; .il.'.h1hr• of ;>Ian! •.1i.·. From lhc v1c1.< po:nl ,.f 

np.:rat1on. thc plant:. "'111 he fir.:d "'1th .n•1<k r An"'' of cnai 1mr·~cd lr"m ,,1riou·. 



WASTE MINIMIZATION IN INDUSTRY - METALS -----------

.:-p.:r:it<!\I m middk lo;id m.xk To m.::d tllL"~~ ~equm::r..:nt:.. \litsul:>islu H.:;in 

lndustms. Ltd. i\IHI 1 h3S csut>hsh.:d d.:s1gn t.:.:hoolog\ for l~.: .::.p.t.:1~ !ugh 
t.:mp.:r.11\!r.: !;U~•-nti.::il pr.:ssur.: on.:.:-through bo1kr. &,·doping nc..,, m.llcn­

lli "1th 1-.gh str.:ngth ;it h1~ t.:mp.:nturc .tnd csubhsh.:d t"dui.:ik•g1cs for 

;ippb.:3llon. Sl"S 34~ ff'~- S1_"S ~IO JIIB. ~TP . .\ :-t STP . .\ :s. HC\f 12..\. '>F 

616. st·:; 316 HTP. SIB . .\ :s 3rc d1s'°""s.:d G-.;yb 1Hl!Wom.:. \!. H1sh1cb. 

\I . lw3n;ig-.i.. .-L S;id;i. T. So.ii. \L \htsul>r.;hdul..o (}tho. (1 •1941. 3 L ii J. pp 
:-~ (m J;ip.ui.:s.:I ISS'.\ 03!17-:-n:i 

1027 CO'.\ofl>ETITIO~ BETWEEN STEEL A.'1> ALDIDt"R~t 
FOR THE PASSE:'\GER CAR (BlB-199.S06-61-0621 J 
~\ .:omprch.:n~1w .:orn!'3--u0n ollh.: rd;itt'·" ftknt:. 01 st.:.: ls'< g EDDQ. DDQ. 
SPC3~. SPC .W. rlH 300. BH 36~. BH~)t)land ..\hllo'o ·~ g 61..11.J'). 60!0. 6011. 

6016. : .. 3,,_ :o38. :008. ~o~=- ~18:. &iB. Gl-1~. !-:S5030. GC.t5. TGl9. TG:~. 

,_S6 ! 83. T'.11-. T\IO::. ..\l 2G. C\" 15 1 ;is m:l!.:n;iis for us.: 1:. pass.-ng~r .:= •' 
pr.:s.:nt<J Following an own;:<!" of th.: ;iut-•mob1k mdu<ID :ind its m3rl..-·ts. 

.!II tn\·.:st1g;it1on of r.:qutr.:d m•1.J.I prop.:rtl<-"> md ·.-du.:k p.:rform.ut.:.: 1' pr<· 

s.:r.t<d '.-bt.:n~s pro;.'<-"'11<s and fabn.:3!1on 1s;'""' ;iddr.:ss.:d m.-h.:J.: form;ib1l-

1~. w~::!3b1~ jotn3bib~. p;imubih~. r.:p'1lr:lb1hn. 311d r".:y.:l;ib11in Jr.lIDanl~ 

.,f sh.:.:t m:ikn:ili. E..:ononuc 311d ~;if.:r, .:ons1d.:r:n1ons Me also .:•w<r<d ;ilong 

w,m !<.-g1,l3l1w r.:quir.:tn.:nts thJI inf\ll<!ft.:.: th< ftn31 sd.:.-tion of m3lauis for 

;iut0m011\.: apphcati""' •.:sp.:.-,;i!ly "'.:tgh! r.:du.;u.:in . .:mrss1ons and iud .:0n­

surnp11on sunJ;irJ, 1 It 1s .;on.:lud.:d th.11 ..\l 1> 311 1mporunt ,;omp.:t1tM for 't«I 

:n ;iuromotl\e ;ippli.:311ons. "Sf"'.:t.ally m th" pr0du.:t1on of sm3ll s<ncs p.1SSo!ng<r ' 

.;an.. Gr:iphs • Publish.:r lnt<m3Uon.al Iron and St<d lnst1tut.:. Ru.: Colon.:! 

bOlug. IZO. S-11.W Aruss.:ls. Bdgium.11994).1 \I~ . ..-.... 9-WO-7:-o.i:51. Pp !65 

Im En~:sh I ' 

1028 WHY MILT Cll>oLA. [B~199.S07-&2~18J 
Th.: prun:iry dn\lftg for.:.:s k;idmg to 3 st-.i.'t to <J.,.111.: rr • .:iting ""r" .:nvll'.,n­
m<nUI coo.:<ms. differ<ntial .:s.:~3l1on of col< ,.s .:Jo;.tric <n.:r~ costs and 

t.:dinolo~r.J irnpro• .:m.:ms m ek.:tn.: furm.;~. equ1pm.:nt :ind r.:fr:icton"'. 

Con.:urr.:nt ,., ... th.: shift of som" tonr1.1ge to <kctn.: m"ltmg.. cupol;i t.:chnol~ 

.also impro,·.:d tum.,ndovsly and this ~~ oi furn:i..:.: ~till r.:mams th.: 11".4JOr 

toMag.: m.:lter in iron foundn"5 R.:c.:nt studh·s pr.:d1ct that dunng i 99~ .:upol;i 

rr.dt<d f., ..-it :i.:.:OWll for 6:;-6-1° o of .&11.:astmg< produced in CS F< founJn"s 

Toda' . .:n..-ironmertt:il comph:m.:.: n<.:ds a•.: .:at.:lung up -,.;th .:J.:.:tn.: m<ltmg 

pro.:.:ss.:s and th.: Cl.:an _.\I;" • .\.:< a.'Tl.mdm.:nt of 1990 L' <ubsunt•ally aff.:cting 1 

the .:ompkxi~ and cost for :nsr.".!ling 311d op.:r;itmg .mvironmenuI comrol 

systems for tlus subsunti.alI..- hatch ~l'" m.:lt"r Conv.,rsdy. dunng th.: last 30-
..-~;ir... <nqronm.muI controls fur .::upol;i.< h;iw b.:.:n suhsunt1:ill~ 1mpro\<d 

Further. the .:r.ntmuous m.:hm~ n;in.;·< of th.: .:upola m.ik.:s n ea.ter to compl~ 

with L'i< Clem .·\ir . .\.:t ,....,.,d:, Today. the .:upola is th" mor< .:nvll'orun.:nt.a.11' 

r«pons1bk 1'-P.: of F< r.1-:lttr for b"th implant .:011d1t1<ms and .:missions to 

atmosphcre :and 115 tol.:ra.,~.: for so-,·;. l!.,d l<ss ·than-dean scr3p suhsunt1alh 

in.Tea.'<' 1t.' c"mpet111,·cn.:ss "'•th dcctrJc m<!ltmg Cupoh en.:rg'\ .:<>st' ha, . ., 
h.:.-r.. and ;ire r.ow. mor.: than C<>1n:;et1uw due to dticicnc' unpro,.:m.:nts :!r.d 

.:s.:alated .:kctnc cnerg:. cost' :h.aiser. FT . ·'.FS lnt.:mat1onal Cupol3 Confer· ' 

en..:c. Rosc:nont. lllmo1>. l.'mtcd S~tcs. 1-3 \lar. 1994. Puhh~h•r . .\m<.n.:an 

s.x:1cn. In.:. ~05 Sw.: S:'... Do Pl.un.:s. IL 6<Jel6-S399. l·n1t.:d Sut<S. • 199.t '· 

1 \1.:1 ''-· 1mt.1c-.-:-;:JJ-&'1:1. pp 9-:1 (m Fnghsh) !SB-.; 0-87.iJ~ I"'l--t1 

1030 RECE="'I DEVELO~IE'.'\TS r"i ELECTROMITALLl"R­
GI<:AL TA.,l(ffOl"SE E!'"\lRO'.'iME="'IAL COSTROL (B~ 
I 99.so7-12-06-WJ 
..\ cbs.:usston of th.: ~.:hm•sms ~ "h••il ;ico<ois of th" i::o.:css ek.:irolyk = 
"ntr=-:d mto the trc~mg .:n'1r0mn.:n1 01 "''PP<r- zm.: .10d rod.cl dcctro"m· 

nmg unlhouscs IS prcs<nt.:d Liter:llUt.: NJl!mdlg the ho:;ilth df.,~"15 ;iss<J.:takd 

v.1th "'odtr ":qlOSur< to th.: ~.::uh.: .ind m<ullt.: .:ont;urur'3nlS found 111 th.: 
3ltbom< uros3ls rs ~UITUIUOZ«d and .:.:impar.:d "Ith "xisttng 'orth -~"311 
rcgul;iuons . ..\ bn.,; n:' •~"" olth" existing t.:.;hn.:ilog10 for th< sow-.::< n:ducuon 

of th.: xrosols IS pr~""'1tcd :tnd .:xp.:nc::n.:.: v.1th """ of .::<>vcrs. balls. b<:>ds. 
~'i;zp.:s. fix"tUrG and .::h.:m1.;:~ surfactants ts outlm<d. i:.a...-h cf !hes.: dc\~.;.:s rs 

rri.:d ;i.:rodmg to 115 df.,.-tl\·.mcss m th.: proc<ss m "h1.:!1 it rs us<d. and rated 

a..:.:ordwg t.:i 1t- •>p<.-ntor ;a.;.;.:pun.::.: The: ,.:lfl"'1S forms of "xisttng in-pJ.:mt 

\.mULlt'<>n s'-st.:ms ;ir.: r"n""<d "ith ~ dt5<.-uss1on of their rcl;itiv" merits and 

df.,ctl\·.:ncss ..\.:tu;&! fi<ld cxp<n.:n.:.: 1s rcl3l.:d. d.:tadmg the mdhods oft.:sting 

for :unb1.mt .:xp<n<n.:.: rs ~el.ll.:d. d.:ta1lmg th" m"thods oi t<Stmg for ;imb1.:nt 

.:onununant 1.,,.,1s di 3 nri.:n· oi t.111'1tous.: <nnronm.:nIS Gwd<lm.:s Mc 
pr.w1dc:d for the "t" and pro.:css sp.:.:ifi.: .:nt<na wh1.:h go,·<m th.: s<l.:ct1on md 

ulturut.: df.,.11..-.:ncss of a patUcufar form of ,.<nt1131Jon s::st.::n. Fm.all\. :i..1l1'11 
pro1cct .:xp.:n.mc.: 1s cued in "iu.:h h:, cr;iuhc mo&:lling rs uS<d ;is a d.:s1gn t0<>l 

m tanlJtous< \,'ftl!lation d.:s1gn. Th<s.: pr0J<'Cl.!: 1n.:iudc th" upgradmg of <"1Stmg 

tradition.al ,-.:n1ilax1on d.:signs. and th.: "grass f<'OIS" de<·~ of a more cffi.:1.:nt 

aerosa.1 source <Ollll'ol syst<m to b.: USc:d m higJt a.lt1tud<. cold"~"~.,.,,. siks 11 

r.:[(Da\is. J ..\. Hoplun;. WR.: Can. '.\ldl !-1.:t:>ll. Bul! .. (Jun.: 1994). !r-.(981 ;. 

pp 86-9.t (in Englishj.) 

1031 A SCANDII'\AVIA.N VIEW OF (COATED) SCRAP A.l'ffl 
THE ENVIRO.NMI:'ff [BIB-199.S07-l5-066ll 
..\lot of different ;M;Uons cm b.: uk.:n to S< lw tho< probt.:m of smel;ing of .:o;it..,d 

s--rap. In Uk: S.:andou.,~311 st<el ind~:'..". s.:rap son111g and scrap pre-trc.llment 

:.re irnporunt !><fore m.:ltmg. Prc-tr.:a1n1<nt in stu-.,ddcr.; .:m hav.: a gr"3l irnpa..'1 

on th< .:ft' vonm.:nt 3l E..\f snop' b..c:wsc th" orgmi.: lo~ 1 m scrap ts 1IJ1porunt 

Dunng melting. post-.:ombl!st1on and injection of absorbml5 ar.: unportant . .\ 

high oxidation d<gr.:.: m the fumac" is 1IJ1porunt but post·combfiltion in sqi3r.11< 

channels .:hamb<i; sc.ms to b.: an ex-pcnsl\·.: "ay of solving th<se cn\~ron­

mcntal probI.:ms. Jtj<ctton of ahsorb;ant.s before the filter .:an perhaps solH ~ 

problem with th.: dioxin ermmon ~Jtd of meuls lik.: m(r.;:~. Gr.iphs. 4 r.:f 

<Lmdbbd. B. Bur:<tr<>m. .. St<dm.ikmg Conf<rcnc;: Proc<cdmgs. \"ol -:~ . 

Toronto. Onuno. Canzda.. 5-8 ..\pr 1992. Publisncr Iron ~cl Stcci S0<:ic~ _ In.: .. 

410 Common".:a.lth Dr .. Wan-end3le. Pcnns:.1,·wa 15086. L"rutcd Sute>. 

< 1992). (\let . .\. 199-IV7-72-0.t741. Pr 705-712 [m Enrhsh) ISB'.\" o 9328'Y·-
7o-2) 

11132 SIDOR'S ENVIRONMENTAL Ql:ALITY l'"IT\\ORK. 
(REDDE CALIDADAMBIENTALDE~IDOR I rBIB-19'1407-15-
07081 • 
lite pollution pot.mt1a! of !he steel indu~tr:' de-:1~n•'< !.'' s_.51<;,1:.;11·· ; 1e:i.<u'.c· 

n1ent of the 31f. "atcr and \.\.isl~ disposal to a.<S"l ·n ..;·.e ~Y~!o:-mc11\ of .:onir .. : 

hund~rnen·s Soc1ct,_ In.: .. ~05 State St. O.:s Pla.m.:s.11. !>OOl&-113%. L"mt•d 

St.11.:,.<1994).l~let ..\ .. 199407-72-0i921.pp J-8[inEnghsh1 ISR\u-87.i33-

171--11 

1029 CUPOLA DESIGN CONSIDERATIO~·c;. [BJB-199.S07-12-
0619J 

i stratrgic~. '""~ th<1r cffi.:ien.;y and prflY'd< for the tirr.d· respon••" to 311\ 
1 contmgenc1cs or 'le"' kg.al rcquircmc:i\.< The d""1gn of S iflOR · s c1w1rorvncnta; 

qual"' momtonng n.:l\O.orl<. and th<: smip!mg dau ot>v.:n.:; .ltr.ng the ~nod 

, from faJ, 1990-..\pnl 1993 arc <l•s.:u.<5"d The re,~;L, ·~fi.h~ r·ro!1am sh""' an 

Conunual tightcnmg of th-: .:nv1ronm.:nt.al 'Llndards ha.• arTect~d the Jcs1gr of 

the .:upoh. Charge de.or ope nm gs have h.:cn reduced tn "~•. tc rcdu.:c lh" dc:gr"c 

nf mfiltcrcd air. therefore r.:du.:ing the amount of g:uc> to I,,; handled h: !he! , 
cmi"1on svstcm S.ock h<1ght t..i...< also hc.:n incrca.•~d to bum th.: >:a.,cs proper!: 

TuHr~ placemen! md size. 10 a~h1c.-c 1;pt1mum .:ombust1•.1n thmughout the 

cupola. ha.' received much Jll..,n11 .n dunng th1' P·'"'id The a,J; •:nt of thc 

protn1dtng. "'atcr ,;;<>oled tu\<fC pro\·1d.:d the o~portun.t::- to cxplor~ and t"<t 

d11Tercnt appr~a..:hc' The more cffi.:1enl In1'<; camp;ugn cupola!, t1.1\c rcsulkd 

ir rcdu"inc th·: cupoi.1 'In r~quircd to pr.w.dc a sp..:..:1fic melt ra:e Ille I no''"' '1 
cupni;1 " r•>'-' in produ<:t1on Th< ad,cnt of OSfl .. \. and tl1c cu1unt l<gal 

dln11.,.phcrc. ha.' di.:tat1:d that ,3Jct~ and ""fr m.c .:no d1tion:. he 1m1ir•Y. cd m the 

mdtin\: arc.1 (Ruhm. R .. \FS Intcm.1t1nnJI Cupr•la (onkr.:nc<. 'l."cmont. 

llltnnr'. mt,~d St.JI~"'· i · ~ \I.tr l ?')..$. Pu•li•··.h~r ·\111:~i.. .. .U". f 1.u1tdr.mcn , 

o\·crall 1mprovcm.mt <>f tht tmll'onmcntal quai•'.\ u; Lli·· M•.'\S '"""r~J b\ th" 

ncl"ork and mdicat.: th< nc;d of ;in t:npr<>..- o<J m<r t1P,t.t• r O:viltNI di ti'.<.: ar<:a.< "f 
ra"' rnat.,na! hmdltni:. du't g~·~rat1ng prod;i~ll . .,, Pf""'""<. 011. ci-rome ard 

a.:1d1c wa.,tc I~.k3P,c ;:,i.j~?1!1~.a.1:h•~'"?." •rumi.·n1 T'!<. 1t>d-•:.11i.J lmdfi!: v.1il 

also rc:qu1rc: 1mpro\'cd opc:r:a~~ ... m41i;n1cn~ .. , ~ift1 'Jf-·1~:~~· .. 't (.~.;:•rol f.;···~..:· 

dure' l(;a.<;tro. I- . Sidor Ho' Int . ! Aug I 9'J :t ). I<_,~. 1• ,-., 'o-~; i"' ~0'11:~:·,\ , 

1033 EAF-Dt"ST TRIATME!'iT BYIK-ARC fll{SACE wrrn 
HOLLOW ELECTRODE A.""D ~EW CONt:EPT OF Dt:ST R~.­
('YCLl~G. (BJB-19?.flY7-l~-0712J 
L.\f d~.;t gc:n\.-TJh;d on tl,C' cttc:~I produ ... 11nn"' i,;1., .. -.lfic:d A.<- h.varc!ou."' . .,,.x.tc.:·. i-'I\ 

\!0\'1·n'lricntai prt;fu.T1<',n 1...:t.or. 1'>C\~r.1J d:uq t:~.1:m\.~t pr•)\.C:!'..~.~·· .ui: h<1r.r, ir· 
plied tn fulf:ll ho~h tht• .•n\1rf'lf':m.:n1.tl .1. .. jl(•...t a.nJ r.:-.<)\1.."f'. nr \.th1.Jlik na1JI .. 

·.u.,·h .t.• 1r•.1!1. 11nti.". k.id dirnmmm .u~d n: .. ~~I r1tlVi f< • .;u .. \,J.\ r:l\('0 on tll, 

... 
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.:•'lltP3nS<lll of m;un P~Tomtullargi.;:il rro.;.:ss..-s "'hr ... it .;;in tr.::it du-<t ..-rth...'111 
m~ prdr"~- And n.:"' .:on.:.ept of DC t., ... iu:olgi..s .111d dust ""''ding ,-._,.. 

olh.:r ;iprh.::iti.cns ,.at g:r..-oen and ~'ll!;un.:d Gnphs , Bm. B.C . ~Ill!- B.\L 
SE.-\ISI Qi.wt.:rf,_ IJm 199~1- ::3. 1 i >. rP ~- SO [ir. Engltshl ISS'." 

01~9-~7:1) 

!034 HEAT CL'RABLE EPO"-"l" AS AN ALTER~ATJVI: TO 
fRADITIONAL SHELL RES['; PROCESSES. (BIS-1~7-51-
~203) 
Th.: Croning (sh.:11) pro.:.:s• is ,.1d.:ly us..<! to nuk" .;ompkx s3nd .;or.e Wp.:s. 
Th" dur:i.."knS!i..--s of !ht .:xistmg pro.:o!Ss mdud.: :in m~ munoru:i-lik" odor 

dunng ... -uring md possibl" "'.\-posur-c to pit.mo! md fonm1Jd1yd" .:rmssions 

.-\ft"r .::isting. shdl s:ind m:i~ .:onwn s1gnific:ut1 amounts of= 1du:il phcoo! :ind 
ts ofi.:n difficult to r.:us.: without th.mn:il prl'.:.:ssing Th.er" h3S b«n no dira-i 

;iltamti'" for !his k ... -hnology smc" it• d.:wlopmoent in G..nn:m\. JUSI pnor to 

World War II. Th" ;ilt.:rnztl'·" l"chnolog-· IS b:is"d on ;i hc!;it .:ur.ibk .:po'.\> 
r.:sm-bond.:d sand Tb.. n.,... proc.:ss should :illow t><Jndri.:s to use shdl. h.-· JOX 

or w:irmbox "'!Utpm.:n! md tooling to produ.::" ,;or .:s tlut will p.:rfonn <umiMiy 

to th"se !'ro.;"55.:s The llo<'" pro...-..ss \US .,,-J.11Ut..O in th.: iabor.JJo~ to d.:t.,rmit1c 

th" bmckr addi!Jon. smd mixing md .:or" str.:r1gth par:im.:t= F <".1ndr~ t"c::-; 

,.llh n.:\\ sand md w35t" s:ind ....-.:r-c rur. topro'·" .:astmg p.:rform:i.n.:.: .. .\nai,11.:af 

mstrurn.:nution w:15 us.:d to .:lw-act.:nz" the produ..-i.• of ,;ombustion from lhc 

proc.:ss. Bolh :i hquid r.:sin ..-Mmbox ,-~um :in<i ;id~-. pr"c001cd shdl v=ion 

w..rc ,,_-:iluatcd \\" :ISk s:ind from lhc RC\\ proass rs cxp.: ... -i~ to bt: l..ss toxi.: 

Ihm sand from tr:idi11onal s~ll cor.:s. W ;ist" s:mds. of s"v.:nl typ.:s. h;iw ~"" 

sho\\n to ~ L1SJ.bi~ to mal.:c n.,...· .:ores. Foundn.:s n:;i~- b.. able tc u:;e lhc n.=-.. 
prn.;.:ss ,.11h SJ.Rd norm:illy considacd as ,. ast.: to produce a dm!p. liquid r.:sm 

":irmbox smd or a dr:-- r.:sin-co:U.:d shc!ll sand for m:ikmg .:C>r.:s. This "ould 

elumnat" ~·I r~u.:c the w:iste sand. 111" ne~ for tis dts~l ;ind th.: ;ioecd to 

pur.:hi<" n.:w n-.. sand md nc....- r.:sm-.:001.,d shell S311d Gnphs. Spcc-.n 
•Co~n. f .-\.~ Tran.sa..,1ons of!M .-\m.:ncan Found~men·s So.:1~-. \"ol. IOI. 

-~:1i·:-igo. lllin<:-i,. L"nikd Stat.:s. 2+27 Apr 1993. Puhlish.:r An1"ric:in Foun­

d~m..n·s So..,.:,~ !1•.:. 50~ Sutc St.. DcsPl;i~. IL6001t>-8399. l;n.1.:dStat.:s. 

• ?994). 1\1.:t .\. l,'9-IO'i-72--047~)- pp. 2i5-281 [m Engl1Sh).) 

jtjJ5 ~""EW ~ORGA:'t'lC NOBAKE 811''DER SYSTEM. (BIS­
i99.&07-51-122i I 
Th.: mtr..du...-i10n •>f ;i n.:" phosj"1:it.,·ba.d binders~ stem ;iff<>rds th.: foundr:­

mdu<t::- "•ublc :iltemlll\" to conwnt1on;il morµni.: nob:ik." pro.:.:SS.:l' for the 
prvdu.:uon of f.:rr,,us .;astuigs This t\H>·pll"I bmdcr syst~-m <>fftt" considcnbk 

;iJ., mug:~s ov"r org:ll'll.: bind.:r svstCIT'.s m t.:rms of smoke and enussions at 

pounng :ind shakeout TI;·:'"inal breakdown of molds and .:or.:s prepvcd usmg 

th1< t.:,hnolog~ 1s .::oostd.:r.tbly more fa.::1le llw1 for .:on,·.,ntion;il systems at 

::. p1.:::il l>mda le-els This ;id.-anuge 1s most dramatic m o:ompms"n to sili.:atc 

h1nd.T kdmologi. C •>n,"1\tional mixing md molding tc.:hniqu.:s h;i,-e b.:.:n us.:d 

10 produ.:.: molds and .:ores of up to approx 5000 lb Strength d.:'"clcpmcnt of 

th.· ph;>Sph. -'" b:nd...-r :e.:hnology " somciA hat slo,. er th;in,. ilh orgm1.: binders. 

n·•=.: oslt.ltu>g attaition to prop..r fouru:lr~ pra.11.:c :\II undasundmg of llus 
tcchnolo!:' '< potcn11"1 appli.:a11ons •< obU1""d throug.'t an o•-~ 1ew of r.:.:""t 

loundr: tnal apph.:at1ons Gr:iphs 6 ref i .-\damov11s. '.\I . Barndt Ii: W .• Trms· 
;i.;11ons ';f the .-\mcm:;in Foundr.r:i..;,·s So.:1c~ \"ol IOI. Chi.;ago. !lhno1S. 

I n1tcd St;ites. 2-\..:?7 Apr. 19')!_ P 1hhsh..r .-\m.:n.:an h'un~m.:n·s Soc1~. 

Jn,. 50~ SUic S:. Des Pl;;i.rcs. IL 6001i--."399.l"rut.:d Sut.:s. 11994). (~let .-\. 

!99-11)7. "'2-fJ47~ 1. pp 4R5-490 [in F:-:?JishJ ) 

InJ6 REPLACING OZONE-DEPLETl!llG CHEMICALS L~ 
CORE A1'1> MOLD~KING OPERATIONS. (BIB-199407-51-
12441 
Chlowtluor"'~Mt>n"-' !CFCs 1 common!~ us.:d m the .:or.: md moldmal.:mg 
''V""<>r. "5 .:;im.,--s or •olwnt< for rel.:~o;c: agtnlJ>. m(U( .:k.uicrs '1Jld rcfr:1.:tor. 

"'"'· ·,. ., - "" •: ,.,,~13v ·d 11-.:sc product\. su.:h a.' m.:th• lcn< .::hlond.:. 
i. l. I ·Ii . .:hlr • ._., · md freon. d"Pi<I< .:.v1h · s ozone and ha• c h.:~n urgetcd h' 
.ill \..OUl1~r\ ~<. for c:hniti •. ~... • • .., th!.! ~.::tr 2</J(}. a.°' <:.c1 forth h~ th~ ~fontrc:1l 

Prnt.,,_nl ·fh .. IS ;:;. r ul' •th, : ··!Clean .-\;r _\,Ls.1th.: end d 1•1·>~ .i:. 

ti1c dc.1dlmc f,,, ·nrlm~ th< Pf"rlu.;1101o -.; ···- : ,·h.:m1.ah \km"h1k th: u.•c 
,·,f('F(.o;.1'~ hc:t..:nnui'"':(\"T~1..'TThd~ c!'ic~ ..... ;.-t: du~. :·· ... .,.~ m n1"nt:-d..:pk·t1:1n 

tJ\t:' ;;nd mandalnf" p:.1~·:~1)Uf nl rro~.i,11o.1 ..... rh..: ln1o.T•~.t. .... ·.~ ,,fCff'.-;, ~r.d 

fh1:~r ~1lhm.1t.: t:r..1· •. 1t!Jh:!i1·. "?.r.: ..:;m:.:~r: :·.,:.m~:. -.uppli'-~ dnd i·.:;: --:· .... 

6J.ltUk 3hcrt:3.11\"t pr.ldu.."'ts fMUr;udy. 11(1( onl~ do :ilt.:rtu!r\·o:-; .:~1st. but Ul 

nuny ~ lb.:s.: .J.!tmuti,·.:s cm »'"" th.: t<iundn monc' tf propcrl~ unp1.,. 
mcnkd This~ r.:,·1.....--s ~ c!Wkng.:s p<>sc:d b~ .:lanuU[mg CFCs from 

foun~ ... ~ md dis..-usscs lh" solutrocts 1S ... uu;l3nckr. '.'.t W. '.'.latu1 
RA. Tr:ins.i..'t!OltS of th.: Amm.:.m F~mct"s S<>cJ.,r,,-_ \·01 IOI. Clu.::;igo. 

lllm.m. r ·n:k\! Sur:.:s. :!+27 .-\pc. 1993. Plilltshtr: .-\m.:n.:m F~m.:n·; 

So.:1~. ln.: .. 505 Swt St. !ks PWR.:s. IL60016-S399. l.mt.-d Sw.:s. i 199-lJ. 

('.\let_.\_ 1~7-T.:..Q.i75).pp 797-800[111Englishl.) 

1037 ru:w INORGAi,1C CORE AND MOLD SAND B~l>ER 
SYSTEM. [BIB-199.&07-51-12511 
Th" prop.:rti.:s of :i ne-.. morg:uuc sand bttl<kr ..-. ckscn:i.,d. 11us bmd.:r is ;i 

w ;it.er solution oi a solubl" glass !hat is · ir..d b~ blo-.. mg ,. :inn ;m through cores 
or molds to remo'·" .:x.:css "'"2tt . ., :.':~binder. This rcsuhs m th" produ..,1on of 
,;or.:s or molds !uJ,ng gu<>J stri:ngths. This 1.unn ;iir-.:ur.,J gl:iss butd.:r 

(WACGB1 rdc::is.:s no org:i..,i.; \apGrs dunng ,-ore: malmg or m.:t:il.::isting. 

m:iiung 11 m ""'·ironm.:null~ fnc:ndly s~st=. Cor" r.:mo\"31 c:in b..- a.:.:om­
plish.:d b:· .:onwnt1oiul knockout m"thoJs or by using w;ittt to dtssolw tt:c 

bmd.:r- (sho,.n for alwnrnwn "a.stmg1- Gr:iphs. 4 r~f i Armbruster.!) R.~ Dodd. 
S.F. Tr:ms;i.."tions of th.: . .\rnmc:in F~moen·s So.._,.,~-- \"ol IOI. Chicago. 

liim'"'- L"nrted Stal.,s. 24-Z:" .-\pc. 1993. Publish"r .-\m.:nca., F~m"11·s 
Society. In..: .. 505 State: St .. f.i.:s Plain.:s. IL 60016-R399. l"nrt..d ~\;itcs. ( 19941. 

, 1~1.:1 .. .\ .. 1mo.,.72.o.;75)_ pp. 853-85t. (ir. Engl1S:if) 

1038 BENCHMAIUJNG THE NOBAKE BL"<1>ER SYSTE!\1S. 
(818-199-107-51-1258) 
The: .:oldbox bind..r syst..ms were: b.:nclunukc:d at th.: 56th World Congress :n 

Dusscldorf. Germany 111" wide: ,·anc:ty of not '11..c: proccss"s a\·ailabk '1Jld th.: 
limll"d found!: ex!"'ri.:ncc ....-ith some of the r".:..ntl~ ir.trodu.::.:d s•-st.:rns haw 
left !he mctak:ister ,.-ilh a ,·.:r-y diffi.:u!t sd.:.-i1on process. The obj"ct"·" of this 

p;ip<:TIS lo b.:n.:hrnark the gmcnl c!ur"'-"t""sllcs of eight nobake pr.>e.:ss.:s whro 

"''"ctmg a nobake s~st=.Tb.. tight nobakc bindc:r syst"111S comp;ir"d m this 
te.;hnic:il off.:ring h.ne uruqu.: prcx!u...1100 fe:llUres ar.d .:mironmcntal cons1d­

tr.llions (of gr.iy iron and 51c:d) Production 11".,ds_ quality d..m3.llds. cost 3Jld 

er.viroruncnul cons1d.:n11ons must b.. .:;irdully studi..d to :iss:ire that md3IC3S· 

ters remain .:ompct1t1w. The nobU" bind.er s~-stcms avarl:ible to lh" meUIC3St­

mg indus~ offer :mn~ oppomaillies for unpro,·an..nts )th.: ch~;.:ng:: IS in th.: 
..,i.,,·uonproc.:ss Graphs. 22 ref (.~chibald.JJ. Trmsa.:tionsofthc .-\mc:ncan 

found!")om.:n·s Soc1"~ ••ol. 101. Chicago. !llmoi!.. l"nit.:d Sutes. 2+2i .-\pr 
199J. Pubhsh.:r .-\mcn.:;in Foundr\m.:r.·s Soc1c:tv. Inc. 50~ Stat< St.. Cks 

PWtles. IL 6.JOl6-8399. l"rutcd Sutes. (1994). (\let A. 19?4C7-72--04"1)). pp 

967-978 [in Engl!Sh) ) 

1039 AIR EMISSIONS FROM FOU1'1>RIES: A CFRRENT SUR­
VEY OF LITERA Th"RE, StrPPLIER~ AND FOL'NDRYME!'i. 
[BIB-199.&0'7· ._t-12591 
R.:sear.:h or. .:rn1 .sion .:ontrol ;ind ,.ask disposal 1s th.: numb.er one: prion~ 

"'1thin AFS. In an indus~ slll"\"ey condu.:t.:d h~ ..\FS. ten top ;ire.a. of con.:em 
'""r.: ollllm.:d. hc...Xd i,,- smd !~-st.:r,1 ,.aste and emisstons from molding. 

pounng. melting :ind sh.akcout U1 iron and stc:d gretn sand foundnes. 111" 
ohje.;tl\·e of th.: pres..nt program IS to d.:fine the foun.;lry wask <tre:atr.: and 

emissions. esubhsh where the strams ongin;i1" and lh.:tr m;okc-up. CWTentl~ 

available te.:hnologv is 1dcntified to m1mm12.:. ucat. dispose. or r.:ueo;e the "aslc 

lnfonnat1on obtamcd 1s swn'l!anud mto a man.ul fnr use: by foundr.· ~raiors 

.-\ddit1on;il research and d.:\·elopmcnt nted.:d to respond to cm1ronmcn1.1J 

r~gula11ons" 1dcnt1fied .-\ pnm~· dn,·ing force for th;; -..ork is the Clean Atr 
.-\.:t .-\m.:ndmtnl• of 1990. "h1ch will set nc-.. re!_:Ulat1ons for a1rem1ss1ons from 

foundnc::; for l!t9 lu.7ardous all' polhr.1nL• <H.-\P1 h\ 199i This 1cpor1 C<'\"cr.; 

tile first :.-.,ar·s r.:scarch on the n;iturc of the fo1mdr! "L•tc streams m lhc form 
of air emtss1on~ fr.-.m pro.:<ss~s of corcmaking. mold ml:. pounng and shak<out. 

and .:stmhshes -..h.:re tre\ ongm.;,te and their m».cup Bind.er d1em1c:ils a•" a 

maJor potc:nti;il .;ontnhu or I•> cm1s<1on, from 'M.:M;ilo.mr, and sut...cquc:nt 

pro.:css.:s Remaining •>h_1c<t1•es ,.111 be ;i.;.;ompl"hc:d m a funhcr d.:' dopm.:r.1 

of the prograr01 Guphs 2~ ref r\l.:~1nk'. \I[). kl.;,>at, I.\. llcr-1. W J 
Frc:dcn..:k. C . Tr.&n~A ... 11''"(;, i)f t.h(' .\m"'"fh.:.an Foundrvm~n ·, So ... ·1~\ \'ol 1 '>I 
Ch1 ... ar,11. Ilhnol' .. ( n,ud S!.itc!'-.. 24· ~i \J'f 1 r,<n. Puhlir.h.:r .-\mt"r:..: m h"lun· 

.Jr.m~n. •. '"'•tel\. In.; . •r,~ '>l.11< Sr f>.-, Pl.111""'•. :I (J)O I f~R W9. l mt<d St.11<'­
, l')'J .• 1. !\!1•t \_. ?•.:4i.$11°7.";':.q.f7~,. rr ').,.'}'>')fl !Jn l·r,~11·.hJ I 
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10.W WASTE OR OPPORTh"'\"ID': IT'S YOt:R DECISI0'.11. 
I BIB-l 9'J~07-5 t- l3561 
\\".llam.ir> lndus!ri<s. !no.: h3s b.!..:n m bt:sm.:ss for SO '"i."" m b . .:t.:r. ~J.hforrui. 

l'S..\ llio:.:•>mp:Jl'I' mirl•>''> :1pprox350p.:opl.: 1111\•opl.J11ts. J. i·•undr\ d1,"tS1on 

:ind :i w;Jta .:.:intro! d""tS"'n. 11k." foundr\ produ..-.:s th.: rough .:;istmgs 10c th.: 

u.at.:r .:ootrl>ls division u.hi.:h m.>..:lun"'· :ass.:mbks. s.:lls 3l'IJ d.:h,·cr'> Iii.: 
finash.:d W:IUr .:ontrol \DUIS 10 .:ustom.:rs ;all o,·.,r th.: "orlJ. &g.mrung m 1989. 1 

th.: l•'>U!IJr:• di•·is1or. "i.' •·trtu;all~ .:ut off from .:•:>Ulll\ and .:ii\ l:ind lilb :ind. 

lhrough ,;h;m~S lit n:gufattore-.. found its.:lf g<.-n<:r.atJng • <kstgn:>.t.:J IA:t>t"" 11u> 
p~r <i.c>cribcs th.: m311' un1qu.: and protit-g.:n.:rJllng "PPf••;o.;h.:s usc:d b• 
W.ll.:nn:m Industries to sol\.: :i ,.CS:- dt.'fo:uh probl.,m. ( ln:Lmd. \!. AFS 

lntmi:1lion;il C.ip0l:i Conf.:r,-n.:". Rosemont. lllmois. l·nm:d Sut..,,.. l·~ ~far 

1994. Publisti.:r .~.:an F•'un~m.:n·s s..,...,.,~. In.:. ~O~ Sut.: St .. O.:s 

Pl:iin.,s. II. 60016-8399. l'rut.:d Sut.:s. 1199.ii. (\let . .\. 199-W"-·::-o.i9:: >.pp 
10:'-! 1:: [in Ent,;lishl tss-.; 0-87433-1""1-41 

l°"l SCRAP PROCESSNG TECHNOLOGIES TODA 'i A. '\-0 r'i 
TIIE FUTl:'"RE. [BIB-199-407-51-1357} 
In man~ .::as.:s. t\.>undn.:s sp.."lld mor': mono:v for ir•>n md st.:d s.:r:ip than ;un 

oth.:r pur.::h:is.:d .:orrirn."111\ &.:aus.: of tlus tl.:t. .:um:n: s.:r>.p pro.-.!Ssmg 
t.:.:hntqu.:s must b.: r.:va.:u.~.J .:ontinu:>.l!\ b.:l\•c.:n th.: s.:r:ir rro.:osor :i.n.l 

foundr\ .:onsumer to d.:t.-rm111.: tf L't.:rc 1s :i ""' to improve quaht'- J.lld r.:du.:c 

.:ost.< to tit.: consum.:r. Contmuou.< unprovcm.ents J.r< a u.:iy of ~,f.: :it foundn"' 

t<><f:i, This same .:orrirn11m-'Tlt IT!US! b.: mad.: b,. S.T:lp pro.:.:ssu!'."· to lllSUr.: th:i.t 

the' >.r.: S11iJplymg the! b.:st !""'Sible: ch:i.rg.: nut.:n:i.ls to th.: found~ indus~ 

1 J.:ras.,n. A ... .\FS lntemJ11on.Jl Cupola Conf.:r.:n.:.:. Ros.:mont. lllin.i:>. :.'mt.:d 

Sut.:s. 1-3 \l:ir. 1994. Pub!ashcr .. .\m.:n.:an Foun~m.:n·s So,,cl\. In.: .. 50~ 
Sutc St. O.:s Pl:un.:s. IL 60016-8399. l'nit.:d Sut.:s. \ 19941. 1 \kt.:\. 199-lll7-

7:-049:1. pp. !:?3-131 [m English!. !SB~ 0-87433-171-4) 

1°"2 ENVIRON!\fl:!liT.'HEALTH/SAFETY. [BIB-199-407-51-
!3751 
Rencw.:d concmis for v orl-cr> · hc:i!th and sJ.f.:('I. hJ.ve g"°.:r3lcd consukr:ibk 

legislation from thc l'S C ongrcss :ind s•.ri.:t.:r .:ompli:i.n.:c rules from r.:gulat.:>~ 

~gcn.:1.:s Th.: lcgisl3lio~ ~ 11 appli.:s to the foundry indus~· is bn-'lh r~.._·i.:•\.:d 

Topi..:s co,·.:red 111 this r.:v1c"' m.::lud.: Oc.:upattonaJ Saf.:ty :ind HeaJth !OSHA1 

.:oncmis su.:h JS piot.:.:tl\c equtpm.:nt and .:rgoncmtcs and En•tronm.:nul 

l'rot.:.:t1or (EP.-'I .:on.:ems 3s they r.:l:it.: to dts.:harg.:s to the :i.ir. "'at.:r. :i.nd l:i.nd 

Solid w:r;t.: disposal has b.:.:omc :i m:i.jor prob km :i.nd .:osts th.: foundry lltdus~ 

s.i~ I \I '"J.r I 0 ref. (found~ \Image. Te.:hnol. dan 1994 ). l :::.11 ). pp 12-l~ ! 

(m Enghshl) 

ll>-13 ADHESIVE B0!\1>t!"'IG :.'4 ALUML1'1UM YUUCLE CO:'\­
STRUCTIO!"i. [BIB-199-407-55-11061 
Th.: .:ase for r.:gard111g th.: adhcs1v.: bonding pro.:.:ss as "c.:o!og1.:all~ sound" is 

pr.,,;.:nt.:d Th.: basic prop.:n1eo of adhes1v.:s arc: :uulncd :i.nd "'avs m "hi.:lt , 

tno:\ :i.r.: u."~d m pra.:tic.: 10 make b.:st us.: ofth.:1r d:i.mpmg and .:r.:•1..:.: corrosion 

prc•cntaon prop.:rti"s 11lustra1cd Th.: need for irnpro•cmcni.- m knowkdg.: of 
:h.: matcnals 111 th.: u.orl.pla.:.: and in th.: .:olk5es :ind the la.:k <>f cerum 

.:al.:ulataon fundam~nuls ar.: lughhghted Appropnat.: proccdur..-s for th.: non­

d,_-stru.:t1w testing Jrc given lllusttattons showing t!1e pcrforman.;c of JOIO!..' m 

'hcM. torsion. ,;ompr(ssaon. t.:nsaon and p.:d and good :ind bad JOlft1 d.:stgn. :u-.: 
p•·:s.:nt.:d Th.: lon~-t.-rm p.:rfonn:i.nc.: of :idhes1v.: bond> is shown to d.-p.:nd ,,n 

th< tl<.: of th.: ;ippropnat.: prctreatrr.cnt for the particular malenal h.:m;; h<ind(d 

lmprov.:m.:nts an sh..:ar strength and high tcmp.:ratur.: p.:rformvi•• •:>.n b.: 

a•h1cwc' lhr"u~h .;ombmmg adh.:>ive bonding "''th m.:,.;h;ir,1.:al fast1·111ng 

Gnp!:' 9 r.:1 (D1ggdmann. !\.. fomang of .-\lum1a.1um 2nd ,\dvan.:.:d Tr~1.1ang 

S,'Tlltnat. Du".:IJorf. <1.-rmvi'. 2~·26 Fehru.t(I. l'J?:. Puhla<hcr ..\lunumurn 

/..:ntr.i.l.:.: , .. l\•>ll1~all.:.: VJ. Postfa.:h 10126:. [)uS<.:ldorf D--1'10(). G.-rm~n·. 

i l?J~,. Pap.:r -.; ... J<;. Pp 21 fm G.:rmanl 1 

IOH POLLl:TIO:'i-PREVf.NTION ANALYSIS AND THE 
QU~CHl:'<i'G OF STEE.l-'i. fBI~l99-407-56-0Mll! 
'X1th th..: r.oa.I of 1mpr11-..·mr; pr0t..:t! 6

·" ..:tT~1cni,:\ .tnd r..:du ... in~ n·.L .t polht1nn-prl.'· 

... .:nt1•1n .1n.ll\'i.,. t..:..:hnh.~U..: 1h.1f ..:.Ul h.: apphL"d tn m•"" .. r '.t:..:or.d .• u, ·.',_·,:l hi:.lt·rt·:.11· 
lnG np~r.thnn·. tn\{lJ\"m~~ ttlh:n..:hmf': I'• d..:c;.._llt''h:d ( 11'.b. (lo;,~ .\;.'>1,."\'.m1.:nt: •. tnli 

pnll.itvm-pr.:\c:ntlnn 11phnn: .• U'..: t.fr . ..:u ... ·.c:d. ·•·· .u..: tn..: l!'flt:""1: • .. t qu.:nd1m:· 1111 

t\\oJ ·.uh ... :qu.:nt prn ... ~· • .,c.: .. -p.an:. ,,,_1·:Anm_: .u1d t111J1•\.'.rtn1: In ..... nfr.1'..t :.· rr~,..,,. 

pr· 1<. ~··" ._nmp.!'"1'-nn•. th~ 1,·.1'...:" •it \lt · 1f~ 1..-r .... ,,,, 1·.ur.:. nuh."f"J,.11 ·..l! .:r·. ,lfld tn\1 .. 11. 

lubih('I.. ":t>t.: rcdu..-u,,n. r.:d:inut1<.>n. .md J.,.p.,sal Mc anph3stZcd 1 \h.:h.:b. 

\\' H . JO\!.! \l:i• 19'J4i. -lc;.1S1. pp 43-45 [111 Enghshj I 

1°"5 '.\l.\\' GE'.'"ERATION WATER BASED EPOXIES. [BIB­
I ~07 -51.-08871 
Thts ~ d1s.:uss.:s mod.:m wat.:r-b:is.:J ep<.'XI•-S "iu.:h .:an ouq><:rform sol­

\.:llt-~d .:pox1.:s D-.J!u.x ..\.\IER<:O . .\T 149. :.;ou w H~ arc cx.mtpks <'f 

thcs.: """ produ.:t> The m:i.u: bcn.:tits •>bulltcri" h.:n us mg ... '1l.:r-b:i:sc:d Cf'<.':\1es 

111.:Iud.: as~ of handltng md .:l.::m up -.;., soh.'Tlts :i.r.: us<J. "'lu.:h m.:D.o the 

produ.:ts ur;,rto us.: 3ltd"' ithoot h.vm h> th.: .:ll\lf<.H:m.:nt There as oo huard..•us 

"JS!" from "':ish111g md thc m:l.!c:rials ar.: nonflJ.mm .. bk Low odour macs tho: 
pr.xiu.:t.< adc;al for us.: lit s.:ns111v.: '-"rl't11'llltk'Tlts su.:h 3S hosptuls .ind food and 

b.:,·.:r:ig.: pl:ints Th.:s.: prod....,ts. d.:'d•'r.:d b~ .\\!ERO-.; Corpor.1t1on in Uk' 
\. 'S . .\.. h:i.•.: b.!.:n 115.:d .:ommcr.:i:ilh l<>r s.:wn 'car; in thJ.t .:oun~ for f,-.,d 

pro.:.-ss~ pl:ints. 3banolr.' ;ind nu.:lcar P''"'"' fa.:ihti-:s Gr.tphs 1 Borg.:r. S . 

C•'rr°" \!:>.nJ.g.: .1Fd>. 1~41. 3. ii 1. pr 3-5 [111 Enghshl • 

10-46 POSSIBILITIES FOR THI REDl'CTIO'.'i OF E1''VIRO:\­
!\t£tlff POLLt:TIO!'i OF SURFACE TREA T!\IE!liT ~IETHODS. 
(BIB-l 99.i07-58-0729) 
Th~ most Jtffi~-ult probl.:ms of .. "11,·ir,'llm.:nt p.11lutaon .::ius(d b~ surt3.:.: tr.::i.t­

m.:nt pr.x.:ss• an th.: tr.::umcnt of sc:\loJ.g.: \1.31.:r :ind hc:an· mcu! .:onUJrung 

,judge. Rc•·1.:"'·mg th.: possabiht1.:s ,,f form:itaon of dangffo<;.:, m'1l.:nJ.ls Ul th.: 

.:<·Ur'>.: of .:l.:..:trodcpos111on. th.: ;iuth,>r h.i." d.-s..-nb.:d the! dang.:rous -..asug"s 

:;p,., Ji,; "':i.'<t.lgc. us.: :ind loss of m'-'UI and m.:ul h•droxidcs form.:d mnu:i.llv 

Mc hst.:d ror dc.:tropl'1ling shops Pos>1b1ht1"' for the redu.:11. ~ of .,ollut.Jon :ire: 

olll!in.:d u: '1.:u.il. 17 rc:f (l'Us-~o,·aJ... Z.. io.:orroz F 1gy .. (i \>'~3 ;. 33 'I). pp qi 
[111 Hungan:inj. J 

1°"7 1'"EW TECHNOLOGIES T Alill'G PLACE OF TOXIC 
CADl\UUM Pl.A TING. (BJB...199.i07-58-07.i5) 
Th.: .::ompkx r-~~·~!:: of substiruting tn.: """ of Cd in th.: .:lcctrop1'1llllg 1s 

das~-uss.:d .-'I complex """ of th.: c.:olog1.::i.l ;ind t(..:hnologi.:al asp.:.;t.S of th.: 
problem t.< pr"scnt.:d The toxi.; .:ff.:.:ts of Cd arc d.:scnbc:d and all pos1tJ\·.: 

prop.:rt1.:s of Cd .:o:itlltgs "'ht.::h l.:d to their"' td.: us.: m the! ticld of d.:ruoplatmg 

:>.r< m.:ntton.:a. F1n:11ly. some :ilt.:nutl\< t.:.:hnologi.:s making possibk :i substt­

t'.Jtion of Cd .:oat111gs Mc presented Gnphs. Photom • .:rogr:iphs 37 rd ( Su!:i.g. 

P. ~os. J. SaJ...:i,;. L 1-J:itk.t. Z. Skor.w:i. \· .. Strnjircnsl\~.11990). 40. (9-10). 

pp 544-~50 [in Cz.:.:hj l 

10-48 REGENERATIO.~ Of WASTE WATER FROM PLAT:r.'iG 
INDUSTRIES USING SOLAR STIUS. [BIB-199-407-58-07611 
f,·.:n though .:k;troplaimg 111du.<trt(' gcn.:r31< '.:onsad.:r:ibl.: amount of u.:i-t.:­

"'at.:r "'h1ch .:a11>.:s p<>llu. ' and cnnronrn.:nul damag( ti 1s "'.d.:h· pr:i.:tts.:d 

for the purpose: of produ.:tr.;.; d.:.:crl11-. .:. prote,;tl\·.: and fun.1wnal .:o:itmp 

\. anou~ ch.:m1cal ;ind .:!.:.:tro..:h.:mi<Jl m<thods ha•e b.:.:n propos.:d :i.nd a:< 

b.:mg u.<.:d t<>r tr.:aung th•-se "'as'""'at.:r> Hou..:,<r. lh.:s.: mdhods arc: t<dtou.' 

and .:xpcnmc and hcn-:c ar.: not 1A1d<1' pr:i.11s(d m small S.:Ji< 111dustn.:< 1li.: 
stud•· dah with th.: ut1hzat1on of fr~.:I' a•a1lahk solar en.:rg:. for d"t1lhng th.: 
"-.1.'t(u.aler b~ crop lo• mg th.: sol:ir stills "'h1.:h .:ould be r.:uscd m the r.:gulM 

plaimg pr.i.;.:sscs Wa.<!~\loatcr from \\'al( s pl.ltmg pro.:.:ss 1s Llkcn .l.' :i.n 

<\Al?lpk "'h1.:h 1s r.:.:<>•(r,J a.'1d r.:g<ncrai.:d u.<mg '-'t.:l type S•>lar stalls fabn­
,;;it(d 001 <'f suinl.:~s steel .1 r<f ( l<'hr.. S . Thang:i•.:lu. Pt . \· 1d• a.<:igaran. E . 

\ •.:ram;lnt. P. Ragh;i.an. \I. lr:i.n.' \kt F1111sh .\s<o.: lndaa. d:i.n-\l:ir 

l9'HJ .. l 1 lo. pp 45--1"" f•n Engl,.hl ' 

llM9 CO~TROL OF SECO!lll>ARY BllSSIO!"S ~ PYROMET­
ALLl:RGIC AL SMELTERS. (818-199-407-71-0277j 
E"stang en' ;ronm.:nul. health and -.1fr1, r.:gtil•t••'"' ha•c f,,r.:cd P'rnm.:tallur­

g1.:al fa-.lat1<' "'"rid"' ad.: t<, dra.<ta.;all· . .;hJn'.~< '''"'" ,.,f their trad1t1on:.I m.:thed' 
t1t op"'"Tahnr. In C:'\1rc:mi: ~.1.~c:o:.. . .i numh.:r nf fJi.:1hh~·· ha\.; hi:~n clo->.c:d d~ tu 
th<ar in~h1ht\ In i.:onfonn lo the-.< t:\l\t&ne rt:~~\JIJ.t1on., Tour.her futuu ki;i~latwn 
.ind ~1' . .:rnm .. ·nl P',11..:\ "111 h:Jd I·• m· ·rl.." ·.tnn1~t:nt r.:g-t1l.11u1n. and t:"tOr~.:mc:nt 
r·-'li ... 1..: .. lh.:- dli..:11.:nt ... ,mr,)1 •·f ·.m~·it .. ·r 1ot.: ... "nd.w • ..:ml'•<•l•ltl'> \\.ill. th1.·r..:fr,rl..' 

ht: ... nml.' .:nt1..:.U '" ··1Jor. .... .:'.1olal ... nh:lt .. "':" 'P•:r.111,)n \ll11o.h .1tknfl•'r1 h.L .... hi:.:n p.11d 
t· · 1h.: ·~md!~r pnm.1r. prn ... c:..,., 11n.1~.L •· ... t..:m., m1o. lud1nr, th1.· ck\dnrm<nt nl 

n·:\t. rir•, .. I.'··· 1k-.11~n:. \,\:'ih.· ··t thl.' r1·l~·nt1.1l .... · .. nn~1.tn. ,,..m,.., ... , •. n. l.'01o.•'UOt1:rcd in 

~ 1 In\ ··I 1h1· !1f\'.'· ... ~t rr•i. .. I."'·. t.,.· .. ·hn··i 'lo."·.\/~· d1' ... l!'••l.'1l \ h." ... <•!th~ o."fTil'•'d11n 

..iu~ ... ~' rr. ·~·111L'd .1r: •1nh r·.:r1·1~t1~ m 11.1t11r..: .u. h .l ... th•l'.t,' ... 111'•.:lt h\ m.11nf1o.'· 



WASTE MINIMIZATION IN INDUSTRY - METALS 

nai.:c ~ bul w!iidt ha•·e the ,;311abil~ of forcing smdt.er shut-do•••n 
bc.:ausc of their dire.."! impa..--i on worka halrh :and sat~· . .-\ --~ of topo...-s 
rcbling to the dlkicnt control m.ainrcn.1n.:e :and monitoring of sn"O!Mbry 

emissions in Cu. :-;i. AL '.I.lg. md Pb smc~. as "'-dl as m Fc foundries and 

st«I making fa.-:ilitics arc dealt with. E..'Wllp~ of the ~l'ial problems m.:oun­
tcrcd in each of the 3bo\·e pro,;.:ss operations ate presented. including fumc 

~-on1ro1 at fuma.--c upping mcf sbgging loations .. mcuJ lralSfcr SUllons. appmg 
bundoers .. md bdle trmsfer opcr.wons. The ~ for the most dficiem: 
design of fume aptuu systans .. problems en.."OU!lkttd wilh the bmdling and 
dcai-up of <:crtain <:oll«tcd emissions .. :and eDm;>l.:s of suc.:cssful sol..tions in 
p.ttwl:lr opcnlioas are disaasscd. 16 ref (Da\"is .. J....\ .... Taylor. J.C C.u?. '.\.fin. 
'.\.[&II. Bull.. (June 1994). 87. (981). :iii 79-15 [in English).) 
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1050 TifE DEVELOP'.\IE~T A:.'"'D CHARACTERIZA no~ OF 
A WATER BASED SDU-PER!\U.'.'liE'.'liT '.\IOLD RELEASE 
AGENT. [BJ:B..199303-El-D-00831 
S,'TTt1-l"'"ft.in.:t1t mold rdas.: a~nts (SP\tR . .\!-1 """"' lir.>t dcwlop.:d .-o~­
.:L111' :' ,,:;ir~ ~o .·\ SP\IR.·\. "h1..:h 1s tr.<d111,.,,,3lh soh·ent based. otT.:rs 

.:'-"°P'~1u m.11111.f.li.'.'tun •. TS nunAc:rOus ad,·~~o.s '-'"t:r more: ~.Jnv<nt.Jo~! ttkJ.Sc: 

1~ts .• .,;h":inu.gcs su.:h 1-. n, ... ti:\)ftunun.J.tmg tr:m..~f.:r. mmim;d rdc;is< 3g«J. 

hwld ur on th.: m,,IJ and th.: pot.:nllai ol muh1pk r.:lc;ises rd"""" :tg.:nt 

3P1>h.:311on R.:.:.-nt r.-stn~"t1,,ns on ..:hlorot1u,,.-o~s <CFCs• and voblllc 

o~:uu..: .:omp.xmd (YOC! ..:ont.:nt haw for.:cd rd.:as< ag.:nt rr.anufa.:turers IL> 

dung.: th.: s.•lwnt bl.:nJ or man~ .:xtstmg fonnul311ons This !us ult11n.11d~ 1.,;iJ 

1,, the ck\·dorm.mt .:>t "atcr-b:ls<d SP\IR . .\.s Those \uk-r-b:is.:d rde35c 3gcnts 

ha'·"- h~ U..,ir "atur.::. man\ sal~I\ and em·ironrn<nul 311,·ant:ig<" o,·cr sol,·cnt­

h~-d s~~tcrns Ho\\.::h-r. 11"111 b.:: th.:ir abihl\ to proqd.: .::is~ rd .. "3..<"- with no 

.:onurrunatmg transl-..-r. that "ti! uhirnatd~ d.:knmn.: th.: a.:..:epun.:.:: ,,.. failure 

of th-=-.: \\31.,r Ns.:d SP\IR.~ for acrospJLc .:<>mposll.: r.:k35.: llu:; pap.:r 

d.-uib th.: J.:,d,>pm.-nt 3l'ld .:h.lra..'lcnz3l1on ot a 1"ll.:r ba;.:d SP\tP_-\ and 

.:•>rnp31'.:' its pn·;i.:111,-s 1 in tcnns of .:ur.: llm.:. rd.::is.: dli.:1.:n.:~ md dcgr.~ of 

tr:inst\.-r 1 "'th Noo wh.:nt h1"--d SP\IR..\.< "h1.:h ;ir.:: .:urr.:ntl~ mus.: with m:ln' 

.:ompos1t.: manui:i.'tUr.::rs Th.: adv:tnUgcs 3l'ld dis.idv:inug.:s of both types ol 

S\Sh:rrl3r.:::Usodis.:usscd Gr:iphs ircf 1Rigl>\.\l .E'>\"IRO'>\IF'.lf'.l;THE 

!991YS-.HiLOB . .\LCO'>CER:-.;. S . .\."I; DIEGO. C..\LIFOR."1;1.-\. CS . .\.: l-Z3 

\!.-\'\ 1991. Pubhsh.:r SOCIE1Y FOR THE . .\D\'.-\'>CDIE'.\TOF \1.-\TI:­

Rl..\L .-\."l;D PROCESS E'>Gf:-.;EERP.\G. P 0 a.,., :-l~9. c,,.uu .. C:ilifonua 
9Ii:!:. t·S . .\.. <1991). iEng \bt.. 9303-G!-Z-o0!!6l. pp. :-ls-:6: (m English!\ 

1051 WATERBOR.."lia"E, ~fOLD RELEASE COATINGS. (BlB-
199303-E2-l>-OO!t9) 
\l<•ld r.::1.:1'" .:oatm~ 31'.: "'•d.:l' us..-d ;is m:inulJ.:tunn!; J1d.:s m th.: hondmg ,,f 
.-\I :ill.w :ind E gr:iphit.: or :ir:irmd tib.:r .:ornpos1to :i.:rospa.:.: .:ompon.-nts Th.-sc: 
.:oatm~ .re :ippli.:d to mcul :ind .:omposllc tool surfa.·.:s to msur.: th.: d.:uil 

sub-a.>s.,mbh.-s c · not adh.:r.: to th.: tool surfa.:< 1bc .:nti.::il r.:quircrn.:nts for 

th.: m:llcnals ;ir~ that th.:~ must .... on.. ;is a rdc:isc m.:d1l. must tolcr:ite th.: 

pr.x.:ssmg .:ur.: t.:::np.:urur.: nng.:. and th:it th~ cl<> not tr.lnsf.::r so :is to mh1bit 

;in\ subs.:qu..-nt bonding on r.:k1<.:d suhstr.11.-s Curr.:nt .:ommon rd.::is.: .:o:it­

ings us.: soh.:nt .:ani.:rs whi.:h :ir.: .:1th.:r tox1-. ••>ntribut.: to stratosph.:n.: ozon.: 
d<pl.:11on or :ir.: photo.:h..-rnu:::U smog pre.:ursor.; . .\ft.:r s.:r.:cn t.:stmg se\·d'al 

w:it.::'homc r< '.:as.: ·oatmgs. l\\o .:and1datcs w.:r.: found In m.:ct th.: m1mm=. 

r.:'!uir.:m<nts of <'Ur rek1..: ag.:nt sp.:.:ificat1or1 for r.:k:is.: <a~.:. use tcmpcrarur.: 

and tr.an<l.:r :ind und.:f"ent full quahlicat1on t.:sts 'P.us pap.-r dis.:uss.:s th.: 

quahfi.:3l1~n r.:sult.< of r.:k;is.: :md transf.:r t.:sl< .;onduct~d en thocc c:mdid31.: 

matmals to .:urr.:nt Rohr R1'·.:r.;1d.:: r.:qu1rcm.::n1s for mold rdeasc coatings 

l 'pon satisfacto~ shop tn:U of <a.:h m:.tl.:nal th.:,· "Ill 11<: add.:d as qualifi.:d 

production m31en:ils :ind 1mpkmentcd in production 3 r.:f (Werk'. R.T.. 

E'>\'IRO'.\\IE'>T f.'; THF. !990'S-.-\ GLOBAL CO'>CER:'\. SA:\: Dlf.GO. 

C.\LIFOR:'\1.-\. l"SA. :1-:J \!.-\\' 1991. Puhhshcr S(rCIEn· FOR TIIE 

. -\D\'.-\'.\Cf.\IE-.:T OF \I.-\ TI:IH.-\L .. \-.;[) PROCESS fSGf.';EERI\'G. P 0 
Box 2-l5'J. ~o,ma. C:ihfom ~ ?17:::!.. 1 ·s.-\. il9911. IEng \lat.. ?30~-G:./. 

Ol;l!61. pp .$?-l-·NO [m Enghshj ) 

1052 AN EVALliATIOl' OF LOW VOLATILE ORGANIC 
COMPOL'l''m (VOC) ELECTRIC OR RADIATION EFFECT 
COA TLllllGS. (BIB-199303-E7-D-0059J 
.\lo,,. \'()(.' ( 11!7g1) h1glll' .:onduct1,·.: clc•"tn.: or rad1a1ton dkcl lf.R) .:oa:1ng 

h1' hcen C\':ilua:.::d that me.:l< high pcrforman.:.: m1ssik r.:qu1remcnt.,. 11us 

.:oaltng " a smgl.: compon.:nt . .\g-filkd. 1"Jtcr-ha.<cd polyurethane coa1mg 
\l31cnal< p~op.:111.:s i.:stin.~ hi< shown that the clc.:tn.::il resist.Jn.:.:. heal r.:si>­

un.:~. adh ... ~1on. hur111d1t~· rc:s1staJ1c~. salt spu~ r~~l$fan.;~. fuc: rcs1~un.:,~. and 
.:n~m.: •11! rcsistan.:c ol th" nc" F.R .:oalmg .:quals or cx.:.:.:ds !he pres.:nt 
<!Al.:·nf-th.::·:111 \'(X: (il() g l 1.:oatmr, l~>ng·t.:mi C\'l•-nor cxposur.: 1e>tr. 31'e m 

r!"f,r.-<c. at tho Point [;>nu f kean S:.~.1.:ms Command hca.:h <.tc lo.:a1.:d m S.m 

D1egn. C•hfomia. I'S.\ FR .:•>alln~ '"tern conrir.urat10n.' c\';ilua1.:d mdudcd 

sunJ;ird state-ot-th.:-:111,-.,.11mg1s :i No,, .:.ompon.:nt .:<>amg t.'tmn.:J "1th m.:th' l 

dl\ I ~.:ton.: Thus. th.: n.:"" 1,,,,. \'OC ER .:o:llmg r.:Ju.:.-s mixmg .:rrors and 

.;oatmg 1"lSte duo: t'' .:x.:e.:dmg the pot hf.: of .::;iulvzed .-o:itm~ ~ r~I 1 \fom>. 

GR . Swbs"1. \\' . E"\'IRO:"''.\IE:\I [': TiiE 19'.l<.l'S-A GLOB..\l. CO'.'­
CER:\. S . .\."I; DIEC;o. C..\LIFOR."l;IA. l·S . .\. :1.:3 \t.-\ Y 1991. Publtsh..-r 

SOC!En· FOR TIIE .-\D\" . .\."l;CE\tE:\I OF \t.i.TERl . .\L _.\."l;D PROCESS 

E'.':l'1'-'EERl:'\G. P.O S..•x:-l59. C<wma.':ahfom1~ 917::. l ·S . .\.I 199l1.1 Eng 
\131. 9_lO~-G:!-Z-OOll61 pp !:6-:38 (in Engltshl > 

105.! E\'ALl.:ATIO:'i OF LOW voe COATINGS FOR AER~ 
S~ACE APPLICATIONS. (BIB-199303-E7-Z-007-1) 
To r.:du.:c toUI \"()(.:missions m th.: acrospa.~ mdus~. the \'OC ••'n!"nt of 

man' sp.:.;1alt;- .:o31m~ must b< .,,·.:nru:Uh low.:r.:d b<lo" c.<istmg iurub. 1li.: 
obic..:hw of this project IJOU11h fond.:d h~ Hugll.:s .-\lf,T.lft anJ s.lUth Co:ist Air 

l.)u:U1t\ \lmag.mi.nt Dis•n.:t.• ":is to 1.kntit\ •'03tings "'th \"(X." .:ont.-nt 

sigmfi.:antl\ bclo" levels 3110"'.:d und.:r current SC..\Q\ID r.:gul:iuo11> Th""" 

, mat.:n:ils 1"<re th.:n c>-:ilwt.:d lo .:onforrnan.:e t<' a.:rospa.:.: p.:rforman.:c r.:quire­

m.:nts f.:iur .:o31mg .:at.,goncs "ere urg.:t.:d ti.'r t.:stmg I I • spacc.Tll:i ~oatm~ 
1 g.:n.:ral md 650 C resist.ult). 1:) opll.::11 anu-rct1.,..:t1on ..:oatmgs. ( .l 1 mihun 

top.:o:its, and 1-l) ·:unform31 coatings Co3lmg:> with signifi.::intl~ ;,,wer \"OC 

.:ontcnt than .:urunth 3llowed \\CfC tcst.:d Of th.:s.:: four .:at.:gon .. -s . .;,,nform.l! 

.:o3lmgs t.:st.:d .:omc dos.:st to m«tmg 311 miliLlt\ r.:quircrn.:'lts n.:.:css;iry for 

irnpl.:mcnutmn Bas.:d on phvsi.:.11. pro.:.:ssing and 1-:indlmg prop.:n10. s.:vcnl 

oi th.:sc mat.,nals .::in be nnpl.:m.:ntcd on some product !mos without further 

t.::stmg. Fcw \Ubk cmd1d3lcs m th.: oth.:r specialty c3l.:goncs ".:r.:: found in the 

\"OC nng" urgaed Dis.:ussions wtth oth.::r :icrosp:i.:" users""' ""11 J> resm and 
.;,>.tunr manuf3'.-rurcr< 111d1.:3l.: that "atcr·bom" :md high sohds tc.;hnolo~ is 

JUSI b.:g1'1tltn!_'. to be ,·aplble of produ.:mg ..:oatmgs with sutli.:icnt prop.:111"5 to 

m.:d Sk,drol urun.:rs1on. lo" outg:i.<sing. and lo" tnfrar.:d rd1.:..:un.:.: prop.:r-

11.::s needed lo rcpb.;.: "\lstmg !ugh \'OC sp.:cial:y coating :ipph.::at1ons Contm­

u.:U "'·:Uua1ion of r°'c.mtl~ dcvelo:,.:d coali••e tcdu10log1cs should produ.:e 

promismg high p«rformancc low \'OC .:andidatcs m th" ne:ir furur.:. Gr.iphs 

1Lum. J.L. E'-'\'IRO-.:\!E~I r.-; THE 1990"S-.-\ GLOBAL C'.):\:CER:". 
S . .\."I; DIFGO. C . .\LIFOR'.'l . .\. l"S . .\. 21-:3 \1.-\Y 1991. Pu'.Jhshcr SOC!En· 

FOR DIE . .\.D\" .-\. "l;C E\!E~I OF \IA TERl..\L .-\."l;D PROCESS E:'\GI\'EER­

f'.l;G. P 0 Box 2-l~9. Co,·ma. C:Uifomia 917~:. l'S . .\. 119911. 1Eng. \bt. 

9303-Gl-Z-00861. pp 93-103 (m English!) 

105-I PILOT PROCESS WASTE ASSESSME~T: POLYFRI­
THANE FOAM ~G AA"'D CUR['tG. (8~199310-C..&-P-

' 0-llJJ 
This ri:port r~pr~~~nt.' a i:l>mpr~hmsr•t.: .l.'isc!s.sm\,.-nt of th(' pro..:css "3.ih: stt~3ms 

for a pd,-urcth:inc fo= nuxmg and cunng pro.:css m a r.gid foam molding 

faciht\ The lSS<>ssmcnt m.:lud.:s profiles of 1"3Stc str.:ams. m:i.<s bal:in.:.:s. 

P"llutu>n prc\.:!ll1on options. hcncftl :in:U~si< of th.: opuons. and r.:comm<-nda· 

11011.' (\\',>t.,on. [) R .. Go' Res .-\nnoun.: Index. 1199:1. DE?3005-llW '\:.-\B . 

Pp X6 (m Enghshj ISS'.\ 009i-900i) 

1055 ECONOMIC IMPACT ANALYSIS OF PROPOSED EF­
FLUENT LIMITATIONS AND ST A."'fOARDS FOR THI PLAS­
TICS MOLDING AND FORMING INDUSTRY. 
(BIB-199310-El-P-03-IOJ 
Th.: purpos.: is 1<l an.tl\'U the c.:onomtc impact 1"htch .:ould r.:sult from th.: 
apph·:l11on of .,mu..,-,t hm1ut1ons g-.udcluio andsundar '. issued un<kr Scc1to11> 

30 I. 304. 306. 307. 308. and 50 I of the Clean Water ..\.:t to the pla.<11,.., moldmg 

:ind forming mdu.<tn l(iov R.:s . ..\nnoun.: Index. 1 l 9l!-l ). PB?J-16 T'-3 X.-\B. 
pp RI [m English! [SS'.\ O<J9i-9007) 

10~ POLLUTW~ REDUCTION STRATEGIES i~ THE FI­
BERGLASS BOATBUILDING AND OPE:'i MOLD PLASTICS 
Jl'"'DUSTRlES. (BrB-199310-El-U>351 J 

t I• .:<>n\.:rw>n .:oat.:d .·\I \l!l.·P·X55ll: pnm.:r ER .;oatin<: \lll.·l'-x<<x: 

rr!l\1.:r \lll.·(·R52R~ 1op.ci.1t. 12, .:nn\•"r'l!ln .•>J1c<l .\11·.R .:oaltnl~ \111 .. -1'· I 

~<<x::!. primer \Ill ·C-X<:x< 1np.: .. ar .. ind i.l • "P""-fihcrda.'·· FR .:0.1!· 

tnt'. \111.·l'·X~~R: pnm.:r \lll.·C-X~2i<< 1<'p..•1.11 T'h1' """ EP. .:n:iltni; rcdu;,-, , 
\'<K. i:m1 ... .-..1on .... 1·. k.,•, ~'t'k'n·.1\..:. l.1:-.kr •11nnr. ind h.1; .• 1 l•''-h:r ~11.·..:trh .. d 

r~..,1·.~.rn .. ~ 11.11.'•i.ttm1~ ihhJ ncv., • ,j nn~4 h,1ll lh\! ·.1.1nct.trd hw)l \..( J( 1..i i t11r11: 111 
:1ttd111nr rh~ 111•.\ \·c >< I JI 1.·o.111n,:"' .1 on...: ,11mr-1n .... ·n1 -.···.1tin1' v.h1.-r1..·.1 ..... rhi.: 

Th~ OOok pro· Id•!< Ml O\Cl'C1~1" of th.: tnrlU.'\0· 1h~ m.;.:Otl\~'. lnr pollut;on 
rc:dul.'.'tirin mdudmg ..:i.:(lnom1•. rc.!p,ubt1'I~. liah1ht~ .uid P'-~1,.h<,lnr,1-.:.1i f.1 ... 10r.. 

Prndu".:tlim·hi..,l!d •;olhrt1on rcd11i:11()n s.tratc:v.it:' .1nd "nm-: '-•Lc:.i.: '\fud1c.:" .ire do:· 
,,,:nhcd r11r .ur .t. ... -..1~i:..·d .1 rk-; ... -..pr.&\ gun ... r1:..,m 1mpr..:~~n.1t,,r .. ri.·\in r1,lkr 
dt'tx'n!'l..:r.. va..:uum h;ir, m.,IJinr ... re:._ in tr;:m,frr m11ldmr, .. ind r,·:.it11'n.1\ m11ldm\~ 
\f.m.,i~1~h! \.nnt.111110.1t\!<1 ·.ol\1•r1f'. •. f.1...:1hf\ h.ucd p1iil11t1nn r..:d11d111n m.mat'..:· 

111~11t ·.tJ.1h:1•.1c.: ..• uid m.1t.:n.\ 1:. • .. tf~·t•. 1:if··mut1•'n .u·: d1 ... 11 .. ...,,.,~ 1I>.1\1. I> : .1· · 



Y J .G.w. Ro ,\nn.>un.: ::n.i.:x.1l':lS-1. PB'l~-1.-.:1:-x . .\ll. Pr i:-[m En~­

IL~hl ISS~ 009-:-.91..10-:-, 

1057 PRETREA UlENT OF POLY!\IERS: COLD PUS!\l.\ L~­
STEAD OF FLA!\11'.'iG. (08ERFLACHE'."-VORBEHA!'i­
DLU!"tG VO~ Kl'NSTSTOFFE!li: KAl.TPLASMA STATT 
FLAMMEN.l (BIB-199312-E7-P-8216j 
\!Jn" low .;ost mdustri•l pl3StJ,.,. su.:h ;JS Jkll' prop\ kn.: h3' ~ .:'l...:dknt m,"\:h.tru­

.:'11 f"'<>poeMIC:S. but th.!\ ,J,, n..>t p!'<'ndc: 3 good 3dft.,s1w Ns" l .. >r p3111L' md glu.:s 

b..-.:;11k<c: of lho:tr 31N[3l' surfa.:.: Efforts t•' O\c:t.:"'11: the> oti.:n m..:ludai " 
.:"1tlbm.>.t1on of U".llmc<nts 5U.:h 3" !l31'Ding .:h.:nu..::il pnm.:f'. md t·\· Tho.: 

""'"" otkn h.umlul I•' th" •'Tl\VOnrn"nL :ind tho! results t\.>r ,_,mpl.:x surt.;a..;.:s """" 
not s;itisfa.:t~. Th.: n.:" !blurs .:o!d pbsm;i t.:d111ol•>gc. is th.: '"h111on A!kr 

I\,.,,~ c:= of .:xl"'rl.:n.:.: \\ 1!h 3 pilot'' "St.:m m Fr.in.:.:. th.: iirst prc'<'.lu.:t1•'n syst.:m 

uith :i .::ip;i,,~ of 130 burnp.!t'S h \\ ;!.' :.-isUlkd ID . .\ugust ! 99: 3nJ ti.ls r.:c.:ntf\ 

gon.: ml<' produ.:thm • ~:r.iss.:r. G . St.:inmmn. J E . P!Js!\·~1t.:r. t 199:; l. 

-4. 1::1. pp. 30-3: tm <..n:rmanj. !SS~ 01n::-1:<3S1 

1058 SURFACE TREATME!'I METHODS \\lTH PLASMA AT 
LOW PRESSURES -~'"'D THEIR .4...!>~LICATIONS: ACTIVA­
TION, DEGREASI:"iG, l TPGRADING (POL HIERIZA TIONJ. 
(~IETHODES DE TRAITEME~T SUPERFICIEL AU PLAS!\l.\ 
A BASSE PRESSION ET LEURS APPLICATIONS: ACTl\"A­
TION. DEGRAISSAGE. REVETBIE~T (POL H1ERISA­
TIOS').) [BIB-1~401-E7-P~l3) 
The: more: pc:opk ulk :ibout non-p..>llutmg pro.:.:ss.:s. the: m.,rc: fr.:qu.:ntl' one 

h.:31'S th.: words· · us1'1g pl:isma :it lo\\ pr~-ssur.:s · Pl:ism3 is S•'m.:t1mo rdc:rud 

to ;is th" fourth ph.lsc:. It is pr .>du.:.:d by .:onu111mg 3 h1gh-fr.:qi..:n.:~. h'p.:r-mag­

n.:11.: fi.:ld. [i,; m:im mdustn.:il apph.:111ons ;u.: d.:s~-nbai and dis;ussc:d Th.: 
r.:sultmg gr.am suuctur.: ma' !i.: .:a1k-d :i fin.: filt.:r m.:d1um G:iug.: m.:"5urc:­

mc<nts ag:iinst th.: ,·anous possibk forms of .:l'atmgs uc: soown m a ubk. Th.: 

matt.:r of 3SS.:ssmg the: <i.!gr.:c: of d.:\ut1on from 1d.::il on tho! linish~d m1.:k. L' 
:ilso dc:.:ilt uith Graphs (R.uikc:. H .. Surfa.:.:s. <Fc:b 199::1. 22'. pp l~-15 [m 

Fr.:n.:hj. ISS' 0585-98-IO • 

1059 INJECTION MOLD~G: CLE.~"lNG SCREW CONVEY­
ORS AND TOOLS - FOR THE SAKE OF THE ENVIRO'.'i-
1\IE ST .. (SPRITZGIESSE N: SCHiHCKEN urrn 
WERKZEUGE RENIGE!"i -DER l'MWELT Zl'LIEBE.) [BIB-
199_.02-El-P-0070[ 
S.:rc:" .:onv.:,·o~ on c~11'Usmn 111:1..:hmc:> pr<Sc:nt a d1lli.:ult d~.1111ng problc:m 

Rc:.:aus' .:hc:m1.::ils .::in .:ausc: pollution a mc:.:h.uu.::il s\St.:m is prc:fc:rrc:d. Tlu.; 
s~ st.:rn u;;.:s a wat.-1· Jd .::inymg shot su.:h a.' .:orundum. ;;Ja:.s p.:arls. sumkss 

stc:c:I or plasti.: gr:inulc:> In sp.:.:ial ""-'"' alk.thn.: dc::inmr ;irodu.:b :ll'C ;uldc:d 

Th.: Jd op.:r:u.:s at 400 kP:i pr.:ssurc Rc:s1du.:s 31'<: rem'" .:d h~ llodung and 

filtc:nng <Graf. D. lndu.,u1c:-.-\nuigc:r. 13 Fc:h 199:1. 1 l-'. (61. pp 5R [m 

G.:nnanj ISS.\ O<.ll9-90361 

1060 RECYCUl'iG OF ELECTROSTATIC PRECIPIT ATOR 
DUST FROM CLASS Fl"R.l'rliACES. [BfB-199_.03-Dl-C-0344[ 
Ele.:Uosta11c prc:.:1p1Ul•1r> h.1"" found u1d" •r~c:pun.:e m the: glas• mdusU\ for 

abating pat11cula1c: d1sch.1rg.: from ~l:L•s fum;i.:.:s. In th.: p:L•t. th.: Nlat1vch sm:all 

amounL' 1m:olved and thc:d1t1i.:ultic:s m handbg the ,.m fin.:. lm.,-hulk-dc:ns:!~ 

m;itmal ha,·.: mad.: d1spu,~1 m :i l30d!ill th.: lc:i.'t "~'J>•'TISI\< m.:thod. \. mou.' 

dfon., to unproH thc mat.-nal h:indhng ..:hara.:tcr.s?1~-,.. su.:h .._, p.:11.:w~allon :u1d 

roll .:<1mpr.:ssum. haw had nnlv m1~cd su.:.::ss The: r~quir,·d cqu1pm~nt is 

C'ql<!n.'I' c :ind ha.' high opcra•mg .:•>SL' ln.:rcasm?; disposal 'ost<. lcg1sbt1\'c 

p.-n~lll•'<. and spirdlmg ra" m.11.:nal .:•><L' r.:q111rc rc,:<>n'ld.:ratlon ,,f th.: use of 

.1.:,1rnsta11.: pr.:.:ip1Utnr 1f.P1 du.<t "-'a ha1.:h matcn"1 In th1' p:ipcr. rh~ .:hoi.:c 

of .:qu1pm.:nl mod1ficatt(\n~ f,) compltmcnt th4!' t.?x1s.1m~ fa~11i1~. m.i:..·n.it dur· 
a~tc.-r.~tl..:s of th.: Clllk..:ri:d dusl. 1nd t.h~ prt11;~~' r\!'qo:r::m~nl~ for t\.\o :;~~ti.:m:. 

J.r~ d.:~cnht!d llolh :r;.\ ... l.:m.~ ~u..:Lc:~~full\ r··tum EP' dtL ... t h· the h.1kh i:ou;.,·; f{lr 

ln\.1l'l"lf3tton mto th~ r,t.t.'>'i.rr•.1kan~ prn..:t;'.">'.• \.\Jfh rh..: u:.i; of dc:n'i1..'·ph.1.' .. ·~ pni.:u· 

m.ltl\. 1r.:nn\l!\1iH~ ,Jf \.1k•. ( )i'Ui 1 •• tnd cid1Jf1•·ph \:-.1,'. n.;~.1tf·o1 . ."·pr~'~Uf1.· f'IO~Unl.1111.. 

~(1n\~\ mr. at I 4\1i1r:t11n ~1mlu1.·k;. l •P'·r;1tir,n.•I c-.r~11:n..:.:-.. ... m~~ 1hc m~t.tlJ.~­

IH111 .m.: d1.,,i.:-lh'·'-'" Tth· <,\\11:m"' Jri: r~i..:Pmmc."flci._·,t .1:. p11•.qtik ,,.~Jut11lft. :1lr 

m-:~ting th~ i.:n\ iri,nmcr.t.ll. ··n1. ""'":· ,, .t d:i;.•. rt.,nt : hnt1th1:. f > T. ~i.: ...... ·nr.. ~; 
h1.ur1t:. C -;·tll1 ( •1ukr·~11\.~ 1111 ( Fi.t:..-. Prnhk!'TI~. '. ·rh.u1.1. lliin•T· :h~~; < 1 .. 1 

l ""-'· c,u.T.1• li.ngtn.:(rutg .ind S.:"""c: Pro.:ttdmg:-.1 \far -. .\pt' i'~~ :. l ~- t:: •. 
rr ,,:. '.": (m En~hshl ISS~ O !%-o:!9) 

1061 CLE . .\...'li FIRL"'GOFGLASSFLlL"IACESTIIROl"GHTff[ 
l'SE OF OX"YGEK (BID-199403-DI-C-03-Ui) 
~Im' .:omp.uu.:s MO: pr.:sc:ntJ, .:ons1dcnng 100-. '"''g.:n-tud tinng ~·f gi..,,, 
rr.drmg ti.im.l..-.:s lhc qu1:stI.>n b.:ing :asl.:C n:gu!Ml\ IS ,.. h,-thc:r o~~- -fud t> :i 

n1.:h.- ••>lut1on ''' sp.:,;tfi.: .:nnrunmrnul issuc:s or :i tr.:nd th.i: "'ill dur.g-c: tl...­
prnn.tl". !tl..,,s mc:lt..-r Sc:\c:r;il f3o.-iors .. 111 ulturu!d~ d.:tcmun.: th.: <'•lll.:"'11c 

m.:luJmg 3.:1' qu:ih~ r.:gubuoris. r"l:iti•·.: cost> of c:ln-tn.:i~ .and n.:irur:il g..,,. 
3<hm.:.:ni..-r:ts m :itr s.:p.1r:lt1<.>n. :is ,.di 3S thc: t.:.:hn:.:'11 r.:sults :iduc:ubk m 

glb-s mdtmg 3 r.:f. 1 Ek.1uT. P.B.. Sl:iw1ko\". :\.G. ~-'th C.xita• n.:.: on Gl:iss 

Pr.K>krns. l.rb;in;i_ llhnois. ::6-27 Oct. 1993. Cc:r.uru.: Engi."l,-..-nng :ind S.:i.:n.:.: 

Pr•x.:,-dtn!;'.•\131'-. .\pr 1m1. l~_r:1.pp 1~9-1-:"~(mEnghshl ~SS\Ol%-

6;1-i1 

1062 CLEA.~ AIR ACT A..\IE'.\"'D!\IESTS NO:.: CO~IPLL~'liCE 
REQtlRE'.\IE~TS-GLASS INDl'STR\". (BIB-199403-Gl-C-
0026) 
This p:ip.-r s1mpltfi.:s the: und.:rst.mdmg of th" '°' .:omphan..:.: r.:qmr<!m.:nts I>' 
summ31'1Zmg rcqum:mc:nt.< m :i four-box nuU1x To und.:r'Sund the: unp3o.1 of 

tho~ rc:gul31ions on J. fa.:11ity. <'fl.: must J.:no,,. its lo.::i11or. 1 :iruinmc:nt or 

n.mm:im:n.:nt 31'0:3) 30.j ,.h.ethc:r th.: g.:n.:r.umg sour.:.: 1, 30 .:x1stmg or :i 

n"'' moditi.:d sour.:.: Addi11orull~. 011.: mu_<t und.:rsund th.: s1gruli.::int dtff.:r­
.:n.:c' ~c:c<n the: thr.:.: i.,,·.:ls .,f .:onrrol t.:.:hnolog! r.:quir.:d. rc::isonJbh 

;i\·a1l;obk .:ontrol t.:.:hnolo~ (R . .\CTJ. bc:st autl:ibk .:ontro'. tc.:hnolo~ 

1 B,\CT1. and lo".est:i.:hic•':lb:.: .:missionr:itc(L.\f.Rl This p:ip.:r<e'l."J>l3UlS tho• 
rd.:\3nt t.:rms 30d. throui;h the U.<;.e of a four-box m31rix. cxpl:il!IS r.:quir.:rn.:nL' 

for .:x1stmg m'1JOI' sources 1 due: by 31 \fay 19951 :md for n.:"' modifi.:d sour-:cs 

1G:i!lo. ,\J. 5.ah Conicrc:n.:c: on Gl:iss Probl.ems. l'rban:i. lllinol.!. 26-27 O.:t 

1993. Cc:r.uni.: C.ngin.: •. -mgmd S.:1~. Proc.:.:dmgs. (\!31' -Apr 199.J i- 1 ~- t :t 
pp 112-117[mEnglishl ISS'.'0196-6219) 

1063 WATER THll'"NABLE LACQUER SYSTEMS FOR PLAS­
TIC ITEMS. (WASSERVERDUNNBARE LACK-SYSTHIL 
FUR KUNSTSTOFFTEILE.) [BJB...199-105-E7-P-0114j 
l..;i.:qucnng of pl:isti.: m:itcnals is fr.:,u.:ntlv .m.:ount.:red m th.: .:31' industry and 

1s 3113ir.mg m~,.""""d unp»>l't30.:c: \I.1th th.: sprcJd of r.:.:y.:hng. Consid.:r>.bl.: 

:id\30..:.:s ha\.: ~"" :iduc:wd in the d.:Hlopment of \Ut.:r b"-'.:d l:i.:qu.:nng 

systrols. Th.: •utlto~ rot\ IC"·; ~c~ of thc:sc adv.m~~ with rl!f'-"fc:n~c: !0 hyd!"c 

prnun;. h'di-o ba....:d l:i.:qu=. hydro dear l:i.:qu.n. :ind hydro smglc h\<!r 

l;i.:qu.:r; .• itmg. th.: a'tu.:ll .:omposit1ons The .e.:ol•'!PCJ.l!y fa,'<>urabk !.>" .:on­

tcnL< of .irgaru.: sol\'c.~nL• m these la.:qu.:r.; 1s some~hat o•Ts.:t b~ th.: prohkms 

m drying uatcr from !hc spray.:<! 1tcms This asr "'"II "-' ~u1ublc .:<J"'~­
mc:nt for .:oatmg llld .:lcmmg fmi•l>.ed ;1c:ms u.: fut!, d1..:11..<>.:d. '.'\::.-n<:n.: L 
(ll1tt<!r. R.. <itrm:inn. l . Ob.:rtl;i.:hc: JOT. tO.:~ !99.l). 33. ( 1:1. pp Zll-32 p:. 

G.:nnanj ISS~ 0!70--"'J-'41 

106-a ESVIROSMENTALLY COSSCIOUS MA!'~'FACTirR­
lSC OF COMPOSITE STRUCTh'RES. (B~l99406-E2-D-0278J 
Orgn;i.- matnx e<».1pos1t.: sll\l.:tuces pro\ld.: cnhm.:.:d pcrfo, man.:c .::ipih1lit1es 

for th.: r.in-.t .:urrcnt 1:s IXp;irtmc:it of Dcfo<nsc (00Di i.<capon ~\Stcm; and 

man' .:ornmcr.:1al :ipphc .. ,ons. Dcf~sc and .:.1mmc:r.:1JI :ipph.:at1on' arc .:on­

hnually ~allmg for i<'"•!r pn.:cd compon.:nL' ()n.: m.:thod to ;cdu•e """! 1s !<• 

r.:du.:" \\:L•te. l'.n\'1tonmcnui l!.Suc' mu~t h.! ~ddrcssed to 1mpr<•H th.: ••»!. 

r.:habihn Jnd future cxistencc of .:ompos1t.,,; nu·oufa.::unng En• ir >nmcnull' 

.;onsi.:iou~ manufa..:tunng Llkc~ mtn J,i;ount 311 .t."'pc..;.t ,,f th«: n .i;.iufa~turm£! 

rro..:c" "'Ith a fo.:us .:>n "3.<IC mm1ml/3l100 30d ,1,.:eptahk Ji<posaJ 1.: .. til1>d~ 

\fm~ ..:omrM1tc fahn,at1nn prot:c:"S"C~ "ere a."'o;co;s.:d fr<1m m..:f"lmmg m;ih:n. ·~ 

:1) final p.u1 m~rc..:t1on ·n,1~ ass\!"smtnr t.!x.unint!d th~ t~ 'P~"' ,)r m.1h:n..il~ u~i:d 
, and rel.:a:;..:d. Gurmg .;omp0~1l~ pr°'i:<>o;.mg. Furth ... 'TTTl!"lr~ .. 1 qu..Ulht.1hvc J:-.~c· ... -
i n1c:nt 1n\~-;t1~Jti:d the.• quJnt1hl!'~ ·.1f m .. it1T1al" and the.· ~(~t~ rd.1ti:d ?11 .1..:'iu; .. 1fl1ln. 

d1~po~.tl. ri:..:\~hnt:,.. r"u~~. and \\,15-ft man.l~!1.:ment \l.11.ir ..:.,'.".t tUl\.:r, ""'-r ... · 
1di:nttfh·d for t:;cur: di:·.ci,,f)n1 .. -n1 \\,1rk. l'.n\·1r1..,,nmi:ntJlh ~''n:-. . .:1·~, .. nunuf.l.;­

turtn~! 1· •• l \,.~ht 1 .... '.u.:. '""h1 .. h. \\hen n11'r~ 1o.nm;"1!:tt:h .iddr.:~ ... c:d v.i!I i:nh.m...:~ lh""· 
...;1\r,1pt.."'1l1\,•n-.: .. , .;f tiw ..:.impo'i.lft·. f.1hn-.:at11··n 'nd1L,tr1.1! h.i:,1.· :lf\i.i th-: ... n .. f ,,r 
rt• 1lh:..·!.' 'th!..' i ·s I •i:p.1rr:m ... ·n( ,lf n~:..:n:.01.· .m1.! ~.\mm,·r .. 1.,1 ... 1a.•.t.1n11.'I" c ~ .. _;~h;. 

- h."I :i..IU\'l.1iii.:r p ii. \fd\H'I~~ :1\r'\'l.,Jrd V.1th ~"\\.'.if'. ul 1.~.t1.kr.h1p 1n 

\ch.in,«! \l.11ai.1h \ .. 1 •'' I. \11:1h<m1. C1iil .. n11.1. t n11:,! 't.11, ... 11·1 ~ \pr 
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1994. Publish.:r S.i.:1.:ty f,,, w . .\ciun--cmo:nt of \bt.:rW :and Pro..~s Engi· 
no:nng. !' 0. Box ::.s~9. c..,.-in;i.C1!tfonu.a 917::2. l.n1tcd SUlc-. ~ 1994·1. iEng 

\bL. ~GZ-[).01~).. pp Il7l-llS: (in Engh .. <hj) 

1065 HOW DO POL Yl\URS FIT L1'iTO THE ENVIROJS­
MENTAL EQUATI0'.11? (B~l99.WS-Dl-P-IJ..&9J 
The use of pol~m= h.ls m.ldc ;and is m.lking .a ,-~ s1puti.:.lrl!.. positi,·c 

.:ontnMi.:>n to the .:ollSCr\·.1li<>n of rGOUl\."CS .llld the dfort 1,, protn."! w 

cm·ironrn.:nt In g.:ncr:d. ooth re-use 3nd ~,·ding ,,. ti! .:onsa"·c ntatcn2i 

rc>oor.:~ but :ir.: hk.:h t.., be out-wcigtic:d by othtt ~.-U"C!'.m.ertul Ioss.=s. \\ 1l.:n 
it .:om.:s to the question of dispos31. thtt1: i~ no smgl.: nghl •olution. ( C:um ... 
\l.1lcn.als World.. dune I-)94). ::.16).pp. 303-30~ (in Engl~l ISS:'.'096i-8638) 



WASTE MINIMIZATION tN l~DUSTRY - RUSI~ESS ASPECTS 

1066 RECOVERL'ltiG HEAVY METALS. (BIB-199301-Gl-0007[ 
He;i\·y m.:uls ~ .:s~ntnl in th.: m:mo.Jfa.:tun: of su.:h produ..-is 3> 3ut,,m.>ll\.: 

b3lt.:ri.:s :md tlooro.: ... -nt hghls :and m mm' industrul pro...-.:ss~ .. .\s ;i r.:sulL th< 
pr.:s.=n.:.: ofth.::se m:it.::naJs m l":i.."t~ wast.:. ~--npr.:d produ.:ts. oc .:onumm;it.:J 

w;ast.: sit.es P''s.:5 ;i m'1_1or dispos;il probl.:m for m:mufa~. Th.: problem "1th 

h.::a': m.:t:ils ts th;it th.:y :ir.: md.:stru..-iiblc Ewn in :t dilute form. m.::uls su.:h 

as Pb :uc: t.>XI\: to hum.111S. If th.:y arc ingested by :iqlL3t1,· lit<: in .:onumm;itc-d 

...-a! :r th.:y "11: .;ontinu.: up th.: IOod .:h;im to human b.:ings Eqwpm.:nt :md 

proc.:ss.:s to re.:o,·.::r h.:::in· m.::ul• from post-.:onsumer insh. factor\ """"!.: 
strc::uns. :md ""ast.:s sites :ir-.: .:ontinually undo!r <f.,veiopm.:nt b~ at\-.ronm.:nul 

c:ngino.-r;. Hc::i\:· metals :ir.: rc:.:y .:l.:d. rendered nonhazardous. or o:on.:entr:ited 

for lmdfillmg.. d.:p.:nd111g on th.: .:ost of disposaJ ( \"aJ.:nt1. '.\I.: '.\IECH . .\. '"IC..\L 

E:\Gl'.':EER~G. (DEC I 99:t 11-t « 1:;. pp. 5+-58 (in English) !SS'.'\ 00:5. 
6~11 

1067 "GREEIS" LAW SlTlW PLA'.'~ED. (8IB-199301~-
0001) 
Coopers &. L\br.md. the 3'0.:L'Unt.lr..::- firm. :md the \kuls md '.\lmcrals R.:­
sc:ar.:h S=·1.:-=- .:onsulun.:y orgmis;ition. h;i,·e sci up a io1nt ,·.:nturc: to m•mllc'r 

:ill :L•p.:.:L of .:n\·iror.menul l:iws ...-ocld"id.: to :iss.::ss th.: imp:i.:t O!l Cu.. Pb "1!d 

Zn produ..."tl0n lb.: ,·entur.: spnn~ from ;i .:ompr..:h.:ns1•c: rc:vie...- b' \!\•RS 
.:ompl.::1.:d in July 199:. whi.:h .:X3rnino:d 700 p1.,.:.:s of 1.::gislallon 311d .::unc: l•' 
the: uns .. 'ttlmg .:ondusion th;it the !hr..:.: bas.: m.:uls industries would h;i,·.:: to fmd 

31 last l"SS6B to .:ompl~ with ..:xistmg .:nv1ronmc"nUI la,.s. tGoodmg. K. 
FI:\ . .\.XCl..\L :1\IES. C7 OCT 19921. pp 34 [111 Englishj.\ 

1068 CALIFORl\U MOLDER SWITCHES TECHNOLOGY TO 
MEET STIFF LOCAL AIR REGULATIONS. (B~199301-P4-
0002) 
To.:ompl~ ...-ith th.: SouthCo:ist AirQu:llity \fanag.:m.:nt Otstri.:t·s(SC..\Q~ID• 

Ruk 1175. W.:stan lnsulfo:un ·s blod '1\0ldmg p!:mL Chino. Califomi;i. l"S . .\. 

'1<3S f:i.:.:d ...-111\ th.: r.:qu1r.:m.:nt to r.:dc.:.: p.:nun.: .:mi.<sions by up to 95"• 

St..\.Q\ID 1175 r.::gulat.:s .::missions of vol;itile org:mi.: .:ompound.• (\"OCs ~ 

\\".:stem lnsulfoam is a di,is1on or Pr.:nuer Industries. T a.:oma. W :;shmgton. 

:ind a maker of EPS blo..:k molding for .:onstruc1ion. pa.:kagmg :md floUtior. 

1071 COKE PRODt:CERS l:"iK HISTORIC EN\"IRO:"i­
ME~IAL PACT. [8~199301-S..&-0005[ 
. .\m.:n ... '311 m.-ullurg1.:aJ .:ok' produ.:=. m "1!.: 0 ... 1.,b.:r 199 :. ;igrc.:d t.> .:om­

prdt.-nm·c ~gul;tbons .:;oiled fo1 by th.: 1990 Ckm . .\Ir ..\.:t th;i! .:>ubhsh~d 

m;i."1lllum .emission !units tor coke"'""" op.:r.at101h l "nd.:r the: J>3"L .:c"'-e O\en 

.:missions "ill "" r~cd b~ :m :lddit10ll;\[ 9()•. from rrc-s.:nt k\·ds ... h .... h 
m3d~ h;iw gon.: through xi c:u'h.:r 9()•o redu.:t1c'll Coke-pwducmg m.:mbo<r< 

of th.: . .\m.:ri.:m Iron :md Stcd lnstitul.: f _tjSI I ;i,-:J tlk! . .\m.:n.::m Coke :i'ld c,ul 

Ch.:nu.:J.is lnst1rut.: (:\CCCI) s1gnc:d th.: ::;recm.:nt "'th th.: L"S Emiromn.:nul 

Protc: ... 11''" Aga..:,_ .:n\ironm.:nul gi-.>ups. sut.: :mJ l.>.:;i! .ur pollution .:ontrol 

.>ffic,ili. ;,lid th.: l"rut..-d St.:cl,.,or!..crs wuon. dRO:\ A.'"0 STIEL\l..U.:ER. 

(!)EC 199:i. pp. 12 [111 English) ISS:\ 0097-S"l88 • 

1072 PYROME i .\LLURGICAL TREA HIENT OF STEEL­
PLA."'iT D1!STS. (8L~l99301-S-l-0006) 
Th.: En,·iropl;is pro.:.:ss. wlu.::h is .:ur.-.:ntly und.:r d,,,·doprn.:nt at \lmtcL South 

. .\tn.:i is a plasma-ar.: pro.:.::ss that c:m trc:.11 E..\F dusL ;illo\-sti:-c• dust. ~• a 

m1x"!llr.: of both . ..\ non-toXJ.: slag 1s produ.:.:J. t~·gc!h.:r with a mix-iure ,,f Pb :md 

Zn 0X1d.:s :ind oc 311 aJloy .:onummg Cr :md :\i T<> dale approx 100 t 'lf Ph 

bl;ist-fuma.:c sla~ :md st.:d-plmt dusts h:i\e b.:.:r. pro.:.:ssc:d 3l v:mous p1l.Jt 

s.::il.::s up t.> I '.\I\\". and the pro.::.::ss is 3t pre><Til be mg forth.:r dc:,·d,-pc:d tc' 

rc:.:N·er mculh.: Zn dir.:.:rly in a Pb sphsh .:ond.:nscr It appc:= that th" propos.::d 

unit.• .:ould b.: op.:nt.:d profiubh. ewn w1theut uking the ;ivoid.:d .:osts of 

dispos:b mto :i.:count (STEEL TI~IES f"-IFR:\ . .\ TIO:\.-\L. (:\0\. 199:). 16. 

ti;). pp. 31 [m English! !SS'.'\ Ol-IJ..7798) 

1073 SAVViG THE ENVIRO!'.liME!liT CA."'i SAVE ESERGY. 
(8~199301-Sl-0007] 

. .\ d<>s.: s'mbiosis .:xists between controlling g;isec>U.< polluunts :md saving 

en.:rgy. This 31'ticle cxarmn.::s th.: rel:it1onship b.:t...-e.:n m' ironmenul .:ontrol 

and .:nergy use. and although the .:as.:s studi.:d arc 'n Europe. the s:unc: adv:m­

ug.:s will he fo<.111d an\"wh.::rc:. Tne ne.:d for mt..-rrut1onally :tf/e.::d obj.:.:uv.:s on 

air pollut1on is also emphasised. (Pfl>nk. K. STEEL 11'.\IES r\IER."..\-
110'.'\.-\L. r.->a\· 1992). 16. (6). pp. 37. -IO [in EngiishJ 1ss:-; Ol43-7in1 

3ppli.:3lions Thc:.:omp.;inypur.:~.:d3n.,wba1chpr.:-c:x-pander.madeby . .\.\ID. 1 107-1 HOW GREEU IS MY STEELWORKS? (BIB-199301-s.4-
Filago. luly. whi.:h 1t s.>ys giv.::s pr.::.:ise .:ontrol of th.: EPS expansion pr<>.:.:ss 0008) 
.-\Is,, 3 pmun.: rc:.:ovc:f'\ svstem m:muf;i.;turc:d by Elliot 111.:nnod,-n:unics. The .:omplexii-· of production pro.:c:ssc:s \\"h1.:h .:omrnse a modc:m f, JJJd stc:d 

Laguna Hills. C3lifom1a. s.:n·es as an c:x-ic:ns1on of th.: pr.::-c:xpan51on md , plmt offer many opport'1111tic:s for opt1111ising t-'-produ..-i use through wa.•t.: 

molding pro..:e>s. r.:po11c:dly d;stroving ~nun.: emission< 3t a 99" o c:tli.:icn.:' i mm11111sat1on. But mc:v1ubly there rem ams a c.:rum d.:grc:c: of fin.ai "astc: "h1.:h 

r:itc: F urtl':c:r c:mi.,sion rc:du.:t1ons arc: b.::ing 3o:h1c:v.::d by using BASF· s S~ TOp<1r must b.: disposed of An c:n\ironrnc:nul mdit .:an h.: used '" .:stablish Ju.«! ho" 

BFL lo"·p.:n:mc: r.:sm. <PL\ST E'.'\\"IRO'.'\ .. (27 :\O\" 199:?). pp. 2 [m dfai.:nt :i works is al minimising its wast.: output l ~hlc:s . ..\.L STIEL TI\IES 

Englisht.J r."TER'.'\ .. \110:\AL (:\O\·. 199'.:;. 16. (6). pp. 38 [m EnglishJ. !SS'.'\ 01-B-

1069 CLIAN WATER ACT MAY TAKE CENTER STAC.-E. , 
(8~199301-P-l-0003[ 1075 TWO ROUTES TO MORE ECOLOGICAL STEELMAK-

1 ING. (8~199301-54-0009) In the L·s. overhauling the Cl~an \\ atcr .-\.:t ma\· bc~omc: a congrcssion-U prion~ 

b.:.:au.•.: of 11.S pot.:nt1al to do double s=·1cc: on Prc:sid.:nt·el.::ct Bill Chnton·s 

agenda. ik.:mse drain'1g.: and sewc:r proic.:L< probably \\"ould be p:ui of a ne" 

Cl":m Water .-\cL indus~ and e;wironrnental lobbyist.< alike b.::lic:w'Chntnn 

may "ant to push such a hill to mc.:t his dual.:ampa1gn aims ofpollut1on.:l.:anup 

:md economic rc,·ival through public spc:ndmg. Wh1l.:: 11 is not known "hat 

provisions a renewed Cle:m Water Act ...-ould in.:ludc. possible: limiL< on 10~1• 

mdusb .J di<.:harg.::s. m311datc:d pollullon-!"' !\ .:ntion plans and ground-...-aic:r 

monitoring .:ould spell nc:" respon:.1b1htics for processors But industry rc:prc:­

sc:nl.lt1v.:s sa~ th.::y arc hc:anc:nc:d by a h.:iglnc:ned fo.:us nn pollution .:ausc:d b' 
urb:m and agncultural runoff . .:ailed non-po111t-sour.:.: pollution. <Gardn. r. J. 

Pl..\STICS \F.WS 1DF.TROIT1. <JO '.'\0\. 1<?92,. -1. 140). pp 1 [m En;JishJ 

ISS' 1042-R02X) 

1070 LTV STEEL RIDl-CES TOXIC EMISSIONS '4Y 23 PER­
CENT. (BIB-199301-54-0004) 
I .T\. Src:c:I Co r.:du.:d tox1.: ... hcmical rc:lc:asc:s h\ tl< mmufa.:tunng rl.tnt' h\ 

:1• •. <>r 2 '< m11l1nn lh. m 1?91 t•J')I wa.' the third .:nnsc:.:ut1ve \car for "h1.:h 

ti rc:po11c:d 1mprnvcmcn1., under the Sup.:rtund .\mcndm.-nt< and R.:-a11thor11.1-

!1»n .\..:t of 19Rt; IS.\R.\ • Sar."" l'J!!?. LT\" Steel ha' rcdu.;c:d air •"rll"""°l' In 

'""•. "alcr cm1.,.1"n' h-. J~"o dnd rclc.1'~' lo hnd b\ ZO"n 1.\'.1.IFRIC.-\\ 
\!f-T \I \I \Pr FT .• ~ l>f·r· 19'>:1. 1r1n r~v .. pp J [in rnr.h,hj !SS\ 
ooo:.•J•J?x, 

.·\lthouglt st.:clmaking is a trend·s.::ner regarding both rccydmg techn1q11"' 311d 

energy rc:cov·:~ svst.:ms, !her.: is still somc: potential to further 1mpr•''c c.:<>­

nom1cal and c.:ological hannony m the iron md stlc:l mdu.<try. Greater mdustn­

ahsallon and shorug.:s of disposal sites were the reasons that l.:gislator.< b.:gan 

to dra,. up stricter la...-s for mdu.•tnal .:ompantcs Tius article gt'<> thre.: 

examples of te.·hnolog1.:s which can make the furth.:r improvement.< v.h1ch arc: 

still possihlc fStrohme1cr. G. STEEL TI\IES f'TER:-;ATIO'.\:.-\L 1:\0\· 
1992). 16. (6). pp. 30-31 [m English! !SS'.'\ ')l-IJ-~79R) 

1076 DUST CONTROL AGENT. [BJB..199301-54-0011) 
i SOIL-SE~!E'.'\T dust rcurdant control lc:•hnnlog-. from \hd"cst lndu.<tnal 

i Supph. In.: IS a\'ailahle for manag.:mcnr of P\I:' fug1t1\·e emission, . .:omph­

an.:c: v.1th new de.in a:r rc~latmns and storage p1lc: 1.:a.:h31.: .:or.trrl. w1rholll 

.:au.<ing 311\ ad\er;c cfTccr nn soil and \\atcr quail!\ With the several n31tnnal 

:md slate en\"lronmental <I !utcs th;it exist. SOll.-SF.\IF.~T P•T.TIIL' a .:omprc:­

h.:ns1vc: prorJam of du<I <ontrol and .:0.11 st.x~p1le t..i.:hatc and nuw:T .:.>ntrol 

\\h1.:h prn1c.:t' air. \<Jfer and '"" SOil.-SF.\IF,.T d»•!S nnl '"ntnhutc ""' 

poll111.111t rc:g11l.1rcd h' the ~Pl>FSP f'tonnu.11<r nmoll) pr,,gram and '"" 

.1.:tu.1ll\ rcdu.:c pollut.1111~ h\ redu,;an~ 101.11 \tc.p.:n,lcd S·'"d' (TSS I rrc:,c:nr m 

nmnll <IRO'A'l>~llU l·."il,Fl·R.1mc 1'>'>~1.~·J.'1:1.pr q[111 
l·.ns:h,hj !SS'.'\ r~1: 1-1 «•1, 
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1077 NC>-; Rl"U:S 1~; 1990 Cl.EA.l'li AIR ACT A.'.\IENDMENTS­
IMPLICATIO'.'S ON COKE INDt.:SlR\" 18~199301-S-l-0012! 
PromulgJ.!1,lll ,,ft.'-..: l 990 Ck;in All' .-\,"'t .-\m<!ndm..-nts h.is institu1.:d 1 n«d b:­
"''ntn•I 1g.:n.:1.:s for th.: qmnll!i.:1tt.-r. ;inJ po;s1M.: .:ortrol of :-.;o,. .:11uss1,,ns 

fr'-'m s1.~'"Cs id~ntith!d m non~mt .lh:':ts t\.'\f oz""~ A toul "1f ~5 l"~ti..: ~= 1 

''p.:nung .:-ol.e p: ints :ir.: lo.:;it.:d 111 :ir.:;is th.It :ir.: qu.ilifi.:d :is n,'Ratummenr 

Th.:s.: fa,,1r11.:s ... ,n b'I! r.:qum:d t,, pro,1.f.: ~mssi,lllS 111,·.:nk-n.:s t,, ~ r.:sp.:.:­

m·" •ontrol 1g.:n,,.:s b~ I~ ~o,·anbcr 1993. Pim!> k-.:11<?d m som.: oor.1tum­

r.a.-nt :ireas .,,.,11 b.: r.:quir.:c t..> r.:du.:" ~O.. .-misstoro t•• 1 l.:'·"l •Nusponding t,, ; 
ozol1" 1tblnm"'1I for w 111' sh.:d. Th.: .:ok" indus~ IS UI nttd of 3dc.iuJI.: 
"missions f:i-"'tors for us.: 111 .::ikul1ting th.: b.is.:lin.: i l '190 l .:missions from "'hi.:h 

r~uons ·"HI>< .:nfor.:.:d dr .. J T. !RO:-; A. -.:o STEEL E:-.;Gr>:EER. 1 DEC 

199:1. 69. t I:). pp I -:-.:9 (in Enghsh~. ISS:" OO:l-1559) 

1078 JAPA.1\ii"l:SE STEELPU.....,,TS GO GREE:"\. [B~199301-S-1-
0013I 
£n,1rnnm.:nu.I .;,,mphan.:.: IS now s.:.:n as on.: of th.: m'>st trnl"-'11.:int issu'!S for 

fap;ino.: st.:"1.mik•-rs Th.: tnJusu;. "s fund.;.m.:nul p••l!·-~ is D stud\ .:n,von­

m..,nul "'"'''-ms b.:for.: und.:iuking 311' n.:...- '"fl>''r:lt.: 1•"11\ll\. 1 poh.:y wh1.:h 1 

...-111 ,,b,·1ot"h rcquir~ d'''" m.:ut;ig.:m.:nt :ind .:xph.:it rul"5 J:ip:in is :ilso 

>ontnhuttng mt..,m111onalh Jtrough th.: En,·1ronm.:nul !ssu.:s C<>mnunc.: ,,fth.: 
lnt.:m1t1on3l St.:d . .\sso-,:i1ton. J:ipm.:s< st~clm:U..:rs h1'." .:subhsh.-d t.:.:hn::>l­

og. 11li:m.:.:s "'th ITWl' •"".:T"<!.3S firms. the F.:d.:ntion pro,1ding d.:,·.:Iopmg 

.:,>untn.:s "''th tr1111ing progrzn.< for CTI\trorun.:nul prot.:.:tJon sp.:.:uhsts tn tl:.:ir 

st.:.:! mdustn.:> 1'.\IETAL L\STI:-;G A.'\:D Sl.Rf.\CE FP.\ISHI'.'G. ISEPT -

OCT 199:). 3!U9-IO\. pp 10-11 [m En~hshJ !SS'.' 0008-~521 \ 

10 .. 9 BIODEGRADABLE PLASTIC ALLOY PROTECTS ' 
STEEL (UIB-199301-S-l-OOU) 
.\ r.:l1t1\".:(y lov.-.:ost b1odcgr:icbbl.: plast1.: has b.:.:n d6dop.:d by rcsar.;h.:rs 

from Sumitomo '.\l.:ul lndustn-=s Ltd. :ind ToI..:.·o lnst:tut.: ofT.:.:lu10log. Th.: 

polym.:r llllo\· .:onsists ol :ipprox 40" o h1.:t.:ri1-b:is.:d 311d 60° o s\nth.:t1.:-b:is.:d 

pol~m.:rs Its strength :ind <kns1ty ar.: s:i1d to b.: SlllUl:ir to th'"" of poh .:th' 1.:11" 
\\ h.:n bun.:d in soil. hoWC\"Cr. It d.:.:o·npos.:s !hr.:.: to foi.r tun.:s fa.,t.-r th311 

•onwnt1on3l ( md mor.: .;ostl' 1 b10J..:gr..bhl.: pl:isti.:s . ...-hi.:h ar.: l 00°0 ha.."1c­

n3-h:is.:d. Surmtomo is <k,·doping th.: m11.:ri3l :L< 3 gJ•'\."ll :ih.:matl\·.: to th.: 

pl:islt..s us.:d to prot.:.:t p1p.:s . .:o:it.:rl sh.:.:ts. and ilth.:r st.:.:I products from 
.:orrosion during s.:1 '"'.tg.:s 111d d.:in11g.: dunng h:indlmg 1.W\" . .\.'\:CED 

:1.1.HERJALS&:PROCESSES.!DEC 1~9:).14:.161.pp 13[mEnghshJ ISS:" 

0&8.~-795 8) 

1080 THEISEN SLL'DGES L"l'.i THE MA~SFELD DISTRICT- ' 
RECYCLING OR DISPOSAL'.' A PROPOSED CONCEPT FOR 
RECYCLING. (THEISENSCHI.AMME IM MA1''"FE1.DER RE­
VIER, VERWERTIJR ODER DEPONIERUNG'.' EJ!lt KO~ZEP­
TVORSCHLAG ZL'R VERWERTUNG.) (BIR-199302-Gl-00431 
In th.: 1980s. the '.\lan.<f.:ld mining comhm.:~till un<kr GDR .'.ontrol-r.:­

qu.:s:.:d from th.: m.-ullurgi•al bran.:h ofL11Tg1 AG tn Fr:inkiurt th.: dc:'".:lopment 

of a "on.;cpt of ut1h1111on of Ph. Zn md G.: .:011tcnL< of lh~ Thcis.:n sludg.:s. 

lm11.lll~. lhc .:osL< wc:r.: judged to b.: t()(' high for !h.: c"-pc.:kJ 'icld. Owing tn 
th., cnHronm.:nul protection la\H of th;: fRG. Lurg1 .-\G and :\.l311sfdd ,\G haw 

"'-pandcd the ongin1l .:on.:cp. of ~'q)l01tmg th" Theisen Sludg< EmphJS1s ha.< 

h.::.:n pla.:ed on "a.<t.:: g:is pt.0~fi.:a:1on. 311d in parti.:ui~J on d10'-td,· r.-t.:nt1on ln 
th;: .:nnceptuahzcd r.:.:vdmg proccs< dc:s.:nb.:d. th.: pnn.:1pal :ir.:a. h1ghhght".J 

ar.:. mining. trmsfer. ore dr"5smg and .:on.:.:ntr11ton. roa.,ttng. posth.:.•ting md 

punfi.:auon of the roa.<t ga.< ad sulfun.: :i.:1d rc.:,wc~ The .:;ipa.:1;\ of th.: 
mst31lauon. wa.<" dispO<ial ''"L' and hm.: sp;m tor planmng. m.r1ilatoo11 md 

start ,,f op.:r3hon arc 11«• .:ov.:r.:d ((,,r.:nt. R. T.i.:k.:. \!. Hartman. r. 
w.,1l;mJt. E .. ~ffT.\l.1,, rSEPT 199:). -16. 191. Pr 9~~-9~7 {mGermanJ. !SS'> 
oo:r,_074i;, 

10111 LE.AD-FREE BRASS PASSES TEST. [BIB-199302-Gl­
Ofl~ll 
"lhc r".:\.:l,1h1llt\ nt a """ Ph-tr.:.: hr ...... 111 .. , h.1." h.:,.,, d.:mnn,tr3kd 1n •nal 

m.:11:. ,.f Ron lh .:a.:h. a.:.:or<hnr, 111 .\"!":'::I B.:11 !.1h-.. \ht!r.1' 1!111. '"" J.:r;.:'. 
1 ·s \ .\"l&T ,,wl 11 "a> r1:.;.:ml' r,r.mkJ .1 I·..; r.u~nt tor 1 I.uni!\ nf Ph·tr.:.: 

hr.~· •. tli1'\'. th,11 l•fl~f Pf!'nll',L' In ~1im1n,J1Jnf~ f!Oh.'nf1,ll ('ffln~ IM1~·\lo,U~r f'rPhh."iTI.., 
..... u .. .:d h\ l'h k.1 .. f11n~ rr"m hr ....... p:.;n;h;:~·.· f: \?Ur..:" I\\ . •rd·_' fl. t \'ff· u J( \ \ 

:l.IET.U. :1.1..\Rt.:ET. 1:: DEC IQ9:1. l•!U. 1:-i<-·. ri: 9 [m Englishi !SS.'.' 

000::-ms1 

1082 "SO GREE!li IS THE COl'!'JRY"-ZL"fl\C Mr'iL"'G Cli 
IRELAND AT THE TARA l\IDi"l:S LBDTED. ("SO GRl !" IST 
OAS LA~-O"-ZL~KBERGBA1: 11' IRL.\...llliD-DI£ TA!'iA 
Ml1'"£S Ll\IITTD.) IBIB-199302-G! -OOf.ll 
lr1 th.: .:"nt.:r ,,f Ireland :u:s Europ.:"s b.rg.:;t Zn n.m.: op.:nt.:d b' T;i.n '.\Im--,; 

Ltd. 1 suhs1d1.»"\ of th<! Finnish .;.m,-,,rn Outokumpu 111" "'"" " ml!k:d 111 o>p<:n 

pit .md ~>.lSS.-d thn•ugh .:rustt.:rs :at 300 m dcprh. 111.: "''mrmnut.:d •'re 1s bro.'ught 
t.' th<! surfa.:" for pro.:.:ssmg. 1.:. grindmg . .;,-r,.;entr:itmg ;ind~ mg 111': :annu:il 
produ.:tion from :.5 million tonne. cf.,., 1t TM:l is 1ppn.'X ~.$'-, uOO t Zn 

«'11.:.:ntr:ll.: with approx 5 5 "1. 0 o Zn .:ont.,nt 3tld appr )'.\: _) ()()() t Ph .;on.:er.tr11.: 

"ith :ipprox 60\>1°0 Pb .:ont.ont .. \II op~-r~lt<'ns in th" min.: 1.'"ld "''n•.:ntJ"-llon 

pllllt :ir" .:h:ir:i.:tcriz.:d b' th.: l.11.:st t~.:hni>:il 1d•·m.;.:, >n:i a '.ugh • .t.:g:r"" of 

autom3J.1on. . ..\Jr. w:it('f and sod Ulr.UJni:.ialil"re;, as \\l!!l .JS n0C'i: P'-"'llu.11.Vl .ltc: 

sub1c:~tc:d to stn.;t.:st ~011trols. T 31"~ ~.llR!'s is ~oo,·m-;i:d that !:Jil~ -.:-0re rdt:S .lU\.)n 

of .:n,·ironm<!nul prot.:.:t1on h:l!. 1ir.:1d~ r~sult.:d ma h.:lnd:>0m.: p;i:-0~i" t \IET­

.\LL IS£PT. 199: •. "'6. 19). pp. Q~&-959 {m G.'fntaJt! iss-.; 00:::.-.074'~· 

1083 LUBRICATIO!'i SYSTEM FOR ~O~-FIRROl"'; l\IA­
CHIN~G. [B~l99302-G4~)()f.' 

It is daim.:d th11. following n1.:r1S1\"e ;; . .;;> m tit.: :-.;.:th.:rla: ds .1:1d G.:nnmy . 

'.'ids '>cd.:rl:ind b'" !us urundu.:.:d "idl'-;i """ gcn.:r;!lion .:r.,·li.:nm.:oul1' 
fncndl~ spr:i,· lul'li·o"11.1on S\·st= for non-f.:rr011; m<'l.J.ls n.: f:r., .:l;iuns th.lt 

...-ith .:nh.m.:.:d •"Oris1d.:r11ion for th;: .:n•·1r.>nm-'f:t. this s. .t.:m "111 upr;it.: pr,~ 

du..1.ion tn\·olving .:urung and non-,-unng pro.:.:ss..,,.-1 r•,d:i.;.:d 1:-,.: of lubn­

.:;mlS. nil .:h.:mi.::il w:ist.: mJ no ...-at.:r"'" all' P•'llu!ion lb.: '>•els svst.:m "·'rks 
on ..iir 011 m1:\'tllrc: wh1..:h a~o pro\·,dc:s .a .:("'--"·:n~ .!tl~.;t. I: .:.l.Il us~ c:n\·tronmen­
ully fn.:ndly oils and IS S31J to b.: .::isy to msull on nrtuall~ 3ll m1.:hin.:s T -'OI 

lif.: is """'t,:r,d.:d. :ind a '11"\ produ.:t and'"' :irf :ire C\hwned "'ith unpnw.:d surfa.:.: 

fm1~h. ;ind.:l.:merm.i.:hino (:1.IET..\LS I:'Dl"STR~· :"EWS.1DEC 199:). '.!. 

(4). pp. 11 {in Engl1Shj. !SS~ o~..;5.g3:1 I 

iOS-1 El'-\.1RO!'""MENTAL POLICIES PL'T TIU US l'iO!'\FER­
ROUS MET AL NDUSTRY 1..;\l>ER i RESS1TR£--ON CUR­
RENT DEVELOPMENTS It"' LEG ISLA TIO~. (DIE 
NI-METALLI!'l>USTRIE IN DE:"\ USA UMWELTPOi.ITISCH 
UNTER DRUCK-ZUR AKTh"l:LLE!li ENTWICKLl"!liG ~ 
DER GESETZGEBUNG.) (BJB-199302-Cri-00031 
A d.:bat.: about .:m·ironment.al probl.:ms is pr.:scntl~ going on m th•' l"S. th.: 

outcom.: of ...-hi.:h .:ould h1w far r.:a.:lun£ .:on.<.:qu.:nc.:s in the .:ounm · s 

nonf.:rrou.< rr.cul indus~ . .-\ft.:r the r.:.:.:n!ly passed modifi.:d \"crsion of th.: 

Clem . .\Ir .-\.:t. th.: d.:bat.: m Congr"5s fo.:u.<sel' 0n th.: pry;s1bl.: cn;i.:un.:nt of a 

modifo;a11on of th" R.:sourc.: Conscf\;ition ane Reco'~ . .\.:t lRCR..\) Th.: 
lt<!1trnent J.lld dispos;il of solid W1St<!S IS ll< rnn.:1pal ohJ.t.:ll\·.: Th.: •'.OnllRUtng 

d.:b1tc o\·er the RCRA and 1L' cons.::quen.:.:s als,, d.:la" r;itifi,;;i.uon of thc B:iscl 
C0n\"ertllon by th.: l"S Congress. The imp;i.:t of th.: l1n.:r on the . .\men.:an 

tr:insport of potcn!t;illy huardou.< m1tcnals thal :ir.: d.:stmed for rc,;\·~lmg 1s on.· 

of the issues ,;onfrontmg !Iv L'S Gov.:mmcnt. Th.: ma1or part of the art a.I.: 1s 

d.:\"oted to tit.: most unportant probl.:m.< f.i.:.:d b' the md1\"idual non-fcrrou.< 

m.:ul ir.du.<tn.:s. 1.: those produ,;ing or d.:ahng m .-\I. Cu. Pb. '."1. Zn. Hg and 

pr.:.:i•>U.' mculs 1.-\br:ilwns. AL '.\If.TALL. <SEPT 199~) . .t6. !9). Pt' 96.'· 
965 [m G.:rmanj !SS~ 0026-0746) 

1085 EPA PUBLISHES MACT SCHEDULE. (BIB-199302-0..-
00f).J) 
On 24 S<"Pt.:mh.:r 1991. tt.c l "S Environmental Pr,.t.:.:t1on Ag.:n" puhhshed a 
hq "f mdu•~ .:at.:gon.:,, and th" d1t.:s h' v.h1..:h th.: ag.:n.:\ is to csuhh~h 

:l.!:i.~1m1un .\.:h1.:,ahk CMtrol T.:..:hnolog:. (~!.-\Cf, sun'4;irds for .:;i,;h .:at.:· 

go~ ~!..\CT standards for the R.:mfor.:.:d Plastt" C omposit.:s l'rodu.:t1<>n 

.:at.:go~ '11'< due h\ 15 '"'"' ·r 19'J7 -'~"ummr. th;it EP·\ kc.:ps I•• ;iu' 
d.:adhn". tht< rn<.ut.· th.11 c<1mp.><1t~' manufa.:runn!_! fa~ 11th.:: .... 111 h.".: 11nt1 I I< 
''''.:mh.:r :1i<11, I" ,,,.,•ph Th.: \l.\Cl -i.1nd.1rd Int "''l"'P''<lt.:' "'II h" d.:,d· 
<'pcd h\ f py, Offi.:.: nf \1r <)1•1111\ Pl.lnnm1• .. 1nd S1;1rd1rd.• fundmt: :·,,r !n" 
"-''"1f'Pt.Otll!'\ pro1i:~11.,, t!''l'-:"t..1.:'d t'' l"k: rc:1.~I\ i:d in l.1h.' 1')'~ '\ 11r l 'J').:, !S1o:hv.l."1V1i.·r. 

j. Cl"' l()\(r'OStn-S.1D!-C I·l'l:-J." I'")''· rr )\ 1111 l·nt:l:-hl' 

- \ 
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1086 EPA TARGETS COMPOSITES (BIB-199302-°"-000SJ 
The l"S Ennr<>nm•-ntal Pr,'1c.:11on Agen.:y·s Sour.:c R•-d"'-,"'n R.:,·1"" Pn>Je.:t 

iSRRPl ts ~k>I .ll rcdu.."Ulg ermss101ts :ti the "''ur.:.: (rather than c:tptunng 

;and"" destn.>ymg the ~11iss1oos \ m s.:w!':ll industrio. in.:ludutg .:<>mrositcs 

nunuf~"tllnng The SlL'lP is an a.:11\~~ of th.: EP.-\ p,,11u11on Pre,·ent:oo Poli.:~ 

Suff 1PPPS1. and fun.:11ons by brinpng the res.-ur.:cs ,>ftwo EPA di,·is1ons. the 
Otfi.:e ,,f Ii. ·sear.:it 30d ;:x,-dopment 1 ORD• :ind th.: Offi.:e of Pollution Pre­

""·•tio<! and T <>x1c:,; ( UPPn. ''' bear :is the 3gcn~-i. de' ek-.ps c<>ntrol k'\:hnolvg' 

standards for ;i given indus~ In the .;;isc of the l'S comp<>S1tcs mdus~. tl>ese 

.:ontrol tc.imolog; sund3rds. or .\!ACT 1 '.\.!ax1n1um .-\.:lu.:nhle C ontr,>l Tech­

Mlo~ ) ... ill b.: de,·c!<.>ped b~ EP.-\ ·s Olli.:.: ,,f ,\ir (,,_'lwh~ Planning :tnd 

Sundanis (0.-\QPSJ_ .-\s 0.-\QPS Jr,·dops .\!.-\CT for compos11<-s. th.: SRRP 

"ill in\·ol\·e th.: ORD :tnd OPPT t<> insure th3t the sundards takes ma.Xlf11wn 

ad,·:inug.: of s<>Ur~-e r.:du.:tll'll opporturut1"s 1 :i.:h\\<!11L.:r. J: Cl 0:'\ CO.\IPOS­

llES. (DEC 199::'.-J..\..'\; 1993). pp ll [111 Enghsh]. • 

1087 l'S EPA 8.-\,"li~"lNG CFC-CO~TAL,"lNG FOAMS [BIB-
199302-P-l-00091 
Th.: l'S En,-ironm<!lltal Pr<>te·uon Agen.:; on 4 fanuan 1993. ;umoun.:ed the 

linal ruk banning th.: sale of plas11.: foams that 11>.: .:hlorot1u,,ro,;:ui>ons :l.'i " 

fo:immg agent. lb.: rule. "lu.:!i ,,.-ill b.: e!Tc.:tl\< one \e;u 3fter 11 is published in 

th.: F.:d.:r.il Register. unpkments~ sect1onofth.: Ckm Air .-\..:tof 1990thal i>.uis 

n.,n ... -ssent1al produ;;ts th31.:cmuin the ozone-d.:plclmg .:hemi.:als CFCs. haloru. 

.::trbon tetr.i.:hlond.: 3J'ld meth' I .:hl<'roforrn. R~gid md tlex1bl.: pl.lsti.: f.:..u .... 
mad.: for pa.:k3ging. 111sula11on and oth.:r apph.:311->ru. somct1n1es us.: CFC c in 

inmuf3'."tunng_ 8ec3•is.: EP.-\ behe,·es ,;able subst1tut.:s for CFCs are a\.ulabl.: 

111those3ppli..:a1ivns. ho"e"er. pl:l.'ilic foams qualif\ :l.'i a non-ess.:nt1:1.I produ.:t 

\Pl.-\STICS :'\E\\'S (DETROIT1. ( 11 J.-\:'\. 1993). 4. <~5). pp 3 [m English! 

!SS:'\ l<H:'.-802X) 

1090 LOW !'<Ox REGE!\"'ERATIVE BUR"'iER (BIB-199302-s.a-
00181 
.-\ J<>int ~\·dopmerit pro1.:.:t bet\•.:en Bnt1sh Ga' and H,'l'~orl.. !):,dopm.:nt 

h:t> resuh.:d in numuming the dlicien.:; of a n:gencr.itl\·! burner our '"tb..'111 
th.: ren:tl(\ ,,f the tuiµ..:r \0- <!IT.lSSll'ns norrn'11h 3.<SllCl3led ,.-;th O:l'111b11>t1<>n 

.:irrpr.:h.:at (STIEL -P'.\.IES.\DEC 199::1.::::o.i1::1.pp. ~-:-::(inEnghsh) lSS:'\ 

OO.N-09~X) 

1091 RECOVERY OF ZINC FRO~I EAF DL"ST BY ELEC­
TROWINNING. (BIB-199302-~191 
·The modified Zin~-ex pl'\>.:css o!Ter'S a h\·drometallurgi.:;il alt.:mat1w t<> existing 

p\To~tallurgic:tl tcduuques t•' re.;o,·er Zn fr,,m L\i' dust anrl render the 

r.:sidJ.: safe f,ll' d1spos:tl. The process is .:urr.:ntl~ b..'111g de,·doped b' T L'\:nl.:3S 

Reunidas. SpairL under :in EC sponsored pro;;r=• I STEEL 11'\IES. (DEC 

199::'.). ::V<J. ,- 1::1. pp ~7-~68 (m EnghshJ. !SS:'\ tJl)J9-09<:',:1 

109~ FIFTH OF FLlt:~ACE COST O!'t POLLl!TIO~ CO:'<i­
TROL (BIB-1'J9302-S4-002ll 
llt.: rebuilding of Port Talbo(s. l·K. \o 4 blast fuma.:c m.:orpora!ed not ooh 
h'd:i' ·s .:nnronmental stand:ird> but thos.: mu.:ipatcd dunng its .:xpe.:ted .:3 n­
p;ugn lif.: <>f more than ten ,·ears The imt1;:.l .:ost of the proJL'\:l \\:l.'i m.:r.::1.'i.:d b~ 

,,ne-fifth b\' in.:orpor:ll1on oi p<>llullon .:ontrol equipm.:nt. The fum:i.:.: 1s fined 

"1th the l3test pro.:ess contr,,i systems which .:ontributc to an unpro\ed fud 
ef!i.:1en.:y· for both the furnace and th.: hot bl:l.'il sto\'es "hi.:h h.:31 blast .:iir on 

its ""Y to th.: fum;ice_ . .\s pm of the proje.:L a new hlower. ,,fth.: l31est energ­

effi.;i,-nt d.:s1gn. w:is msulled (STEEL :'\EWS (RR. STIEL STRIP PROD. 

\\'.-\LES). (DEC 1992). (14'i. pp 7 (in English! 1 

1093 OXY/FUEL MELTING OF SECO:'tlDARY ALl'MINIUM 
[BIB-199303-Gl-0077J 

1088 OL"TLINES OF DEVELOPMENT OF METALS PROD UC- Bro..""k .\!.:tals has conunissioned .'U} 111110,·JIJ,-e mdting fuma.:e fortunungs.:r.ip 

TION AND METALLURGICAL i>ROCESS TO THE !'ll"EXT Al into ingots with optimum encrg:.. efficiency and low pollution. The new plmt 

CEN"illRY. (BIB-199302-SJ--00531 not only hmdlcs orgmi.ail; .:ontvmna!ed ma• ·nal but uses ..ny h~drocarbon 
.\kullurgi.:al indus~· is in front of big ch:dlenges in the op.:ning of the new based coatings on the s.;np :l.'i an additional source of ~L Tius .:ontarmnati,,n 

.;entur; Threats and challenges at meuls produ.:tion ;ire not so mu.:h in ;v.:ntu:il "ould be em1ned as he3,;1~ polluting fumes 3iter p:irtial combustion in .1 

shoruge ,,f raw m3tenals md energy or con:p.-t1tion 3gainst oth·:r mat,Tials. but .:on\'entional fumxe md the .:ost of deaning such fw-n.:s "ould inhibit the use 

r3th.:r Ill rapidly in.:rea.<ing d.:mands to soh·e C\'ergro,,.ing energ: and environ- i 01.the contaminated s~np (Fianagan. l: E:'\ERGY .\IA:\AGE.\IE:'\T. 1 J..\.."\ -

menu! problems. ~.leuls ha,·e. Ill general. good pcssibilities to mainuin their i FEB. 1993 ). !'P- 15 [in English] ISS:'\ C l~l· 92181 

positi<>n as central materials in engine.:nng and te.:hnology d11c: 10 their rda!i\'.:I\ 

big pro~,1on \Olume. efficient produ.:t1on te.:hnologies. and re:l.'ionable pn.:.: 

''' prop..·rt1es ratio. Supply of primary ra" materials 1s not threatened in the near 

f>11ure and re.:ycling 1s able to satis~ a growing sh;ue contempora.-:- and future 

metalrnaking. En\'ironmental effect.~ of meuls and energ: produ.:llon and LL<age 

form a great .:hallenge for metallurgist< in tho tum of the ne~, .:.:nturv. Pro.:.:ss 

de\'elopment in F.: and steclmakmg as '-'ell as m nonferrous metals production 

3uns al energ;· saving and dfic1.:nt direct utihzatu>n of energ;· by d~\'elop1ng 

direct and mterL<1H smelting processes. ca.<ting methods and b; ut;J17.mg in full 

amount th• latent and sen.<il-!e encrgv of raw materials. mt.:rmed1a1e and final 

produ.:ts. off ga.<.:s 111d wastes. fn\1ronm.:ntal prot<cuon by safo ehmmation or 

reco\'•'1"\ ;nd usage of h;umful hvprodU.:L< a:id "a.'tes \\Ill b.: a \er; csscnllal 

ta..k m th< dc:velopm.:111 of metallurg1c.il pro.:ess.:s :ind the energ; produ.:tion 

for 11_ Through progress in m.:tallurgi.:ai processes 1s still maml:- tiire,1ed !<>ward 

more cffic1cr.t utJ!ILation oi .:o3l as a b:1.'i1~ <'Tiers- source. the LL<ag< of 'latural 

ga< a< a l<ss CO: -emitting cnergv form and the goal of hydrogen economy st .. 111 

not be out of the s.:op.: ;!lol3;>pa LE.K. falkan~-n. II K. '.\.L\ ITR. SOC .. 

( 1991 ). I~. (4 ). pp 423-4·1'7 Im F.nghshj ISS\ O 146-6399) 

1089 CANADIAN STEEL !>TUDY TARGETS WASTE ISSL'ES. 
(8~199302-S4-0017l 
Th.: Canada C cntr.: for \lm.:ral and En.:rg' Tecnnolo!i' cCanm.:11. Ottaw;i. 

Canada. ha' cho<en ,,11.-mallw lnd1L<lnal '.\.:;ul<etmg R,-sciur.-., t<· re,earch !he 

Canadian 'te.:l indu'tr. sp.,_1fi.:alh rclat.:d f,, th.: ~·-n ii>-prndu.:t 

"ask<> b~· h: and ~tc:c:I prod~~l!rs Th~ gt"n..:rJt11m ,if th~. s,: m~r&:.l.'\· 
inr,h •Tll1.:.1l 1s.u.: for th,· md1L'lr\ duo tn .1 number "" m.: iudm~ 
mor.:-,lnnr,.·nt cn\'ironment.11 rogulat1on< L·\\11'.RIC.\'." 'IF.1.-\I. \1.\R!-;f'T_ 

i'J\' l'J?J), 101.!2).PJ' 4(mr.ngh<hl ISS\000::'.-?'H~J 

1094 THE 1990S: THE ENVIRONME:'iTAL DECADE. (BIB­
i 99303-G-1-00141 
Copper. Pb. and Zn produ.:.:rs in "hat was the: non-SC'.:1ahst world ;ire emb31'ked 

on min.: and pl:int upgrading programs to comply with .:n\'ironmental legislation 

"h1.:h will cost S6 billion. This is one of the conclu.<ions of \lctals & .\hnerais 

Res.:;uch Scnices" recent mult1-clierat report .-\n En\'irnnmental Audit of Base 

.\letals Industries Some metal producers will s1mpl" not be ab.e to finan.:i.:ill\' 

me•1 the lat.:st a.:tual or proposed en\'lrorunenul !egisiati"" ·~nil.: other'S will be 

te.:hni.:ally unable to do so E1th.-r way. the result will be profow1d m31'ket 

insubihty a.• the supply s1d.:s of the Cu. Ph and /n 1nd1L•lnes fed th" 1mpa•t of 

mme and plant d,>surcs (Hohscn. S. i.\Gr:'\EERr.-:G .-\:'\D .\11:'\l:'\G JOl."R· 

\.-\L.(J . .\..'-: l'HJ).194.(1).pp 30-31 [in English]. ISS'.\'0095-894!!) 

1095 ENVIRONMLST AL PROTECTION L1'1 THE BASE MET­
ALS SECTOR-t::MISSIONS, RELATIONS, A1'1> AMBITIONS. 
[8~199303-G.J..00151 
En\'ironmental prot.:.:t1on IJl the b:?.<o metal< 'cct<>r ha< progrcs<.:d apprc.:iabl\ 

"orld wide over the la.<t three dc.:ades S"edL-n 's con1nbut1on to ccolo!;' m 

m.tallur!;\· can h.: s~cn al th.: Bolidera Pb-?:n 10.Nls m Lai,\'aH and a smelting 

w11rk.< in Ronn.<l<at IP nm.PG. BFRGS'.\.l.\\:'\FS. t 19n1. 16). pp. 7-10 (m 
English I !SS:'\ o:R-l-044R) 

1096 CALIFORNIA TIGHTENS PARTICLE EMISSIO~S. [BIB-
199303-G4-00171 
C.1ht'1m1.1 { 'S,.\. m..:t.11 p!1'k:~<..\1t1~ ~ornpamc:~ arc: f.1--:mG O'-'\'- rl'r:ul.11100 ... 1h.ll 
\11. 111 ri: ~u1ri: o,;.omi: f.t~ 1ht1i.:-<- In l.°Ut thc:1r cm1:;.~1on!-- h~ a~ mui.:h ~•:-. 9~(1 n k r..:da..:t: 

lh< ml. <>f ,;;in.er Often added tn nonfrm>ll' mot.lls 'll•h "-' , \I .vid hr.1'' to 



WASTE MINIMIZATION IN INDUSTRY - BUSiNESS ASPECTS 

impro,·.: :app.::ir:m.:" or dur:at:>ilt~. lh.: .:omJX>Wlds ;ire rd.::is.:d into th" m \\h.:n 

lh.: m:11.:ri;ils ;u.: reho:J.t.:d during r"~·ding. ~- ;ilso = ~-ontJ.in.:d on p:llti.:k-s 

flo...-mg from dust piles in mo:ul pro.:.:ssing fa.:ilities "Good...-in. ~I.E.; . .\.\IERI­

L\.-..: ~IETAL ;\IARKET. (26 J..\.'\;. 1993). IOI. (16). pp "'!in English) 1ss:-.; 

ooo:-9998\ 

1097 VOLUI't'T ARY PROGRAM TO PREVENT POLLUTION. 
(BIB-199303-P4-0013} 
Th" L'S En'ironm.:nbl Pr- ~tion Agency l-.35 proposed ;i ,-olunury pollt.11ion­

P""'·ention program th;it could ~ pmnit re\iC\\ and n:porung r.:<!uir.:mo!tlts 

forp;irti.::ip;itingpro.:.:sson. !non" of its last a..--ts dunng . .\dmirustntor Wilh;irn 

R"illy·s t.:nur.:. the agency on 1.5 Jm1w~· published its propos;il for the En\i­

roran.:nul L.e:id.:rslup Progr.un in th" F.:deral R"gist.:r . n,., progr;an would 

r".:ogniz.: .:ornpmi.:s md m:mufacturing plmts tlW 11.3,-., shown lh.:tr top offi.:.:rs 

J.r.:: .:ommitt.:d to r.::ducing pollution J.I its sour.::" To qu31ify-. .:ompmi"s \\OUld 

b.:: .:~-po:.:k-d to h:iw ;i re.:ord of .:ompli:m;:.,. opc!n their pollut1on-r.:du.:t1on 

programs to public scl\lliny. submit pl31'ts to rn«t go.11s md to m.:.JSutt progress 

in r.:ducing th.: impJ..:t of mmut":i..-ruring pro.:"55<::5 and in»oln "mployees :md 

.:ommunity m.:mb.:rs (Gardner. L PL.\STICS '.':E\\"S (DETROrn. (I FEB 

1993) . .;_ (-18). PP· s [UI English). 1ss:-; 1042-&0:.....:' 

1098 EPA TO LIST SAFE CFC ALTER-,.,ATIVES. (BfB.199303-
P~14} 
L.351 fall. lh.: L'S EPA created ;i prelimin~ poli.:y aim.:d at go»erning the use 
oi CFC alt.:rmtins. ~l.:d the Significmt '.'.:w Altem3tiv.:s Policy (S:-;_.\P). 

lhc foul ,·.:rsion tS set to go into effect this fall. t ·nd~ the rulU1g. numerous 

HCFCs. HF Cs and w:lkr-b3sed blowing ;igcnts will b.:: d.:emc::d either acc.:publ" 

or unJ..:cepuble bJ.scd on ~ir ozon.:-deplc:tion and global-w3tmmg pot.,ntials. 

flammability md chemi.:J.l 1oxicity. $.:pant.: hsti."lg> will b.:: issued for blowing 

J.~ts us.:d in rigid and flexible pol~11r.:thme fo;uns. PCR integral-skin foams. 
polystyT.:n.: e~-uudcd msulation board and sheet. phenolic foam insul:ltion board 

and polyolcfm foams. (;\lonks. R.; PLASTICS TECID:OLOGY. (FEB. 1993). 

39. c:i. Pr- 95 [in English J. 1ss:-; 0031-12s1i 

U>99 FIRST JOINT ENVIRONMENT AL CONSULTANCY FOR 
CHINA (B~l99303-P4-0016J 
China· s fim joint \cnturc environmental co:isultin; firm. Environ:nnics. formed 

with SIOO 000 from Chin.:se and CS investors. will b.::gin doing business tn 

'.\l;ir.:h The chemical industry is the foremost source of emissions of toxic 

subsunces ~u.:h as Hg. phenol. and Cr. it also emits one-third of all industrial 

...-astcw3lcr in th.: country. ac.:ord111g to ;i :\lay 1992 ;\linistry oflhe Cher.ii.:J.l 

Industry· r"port. Demand for ozone-d"Pl.:ting chlorofluoroCMbons. wilhout any 

.:hange in t.:clmology. is set to tnplc by 2000. Solid \\.351~ treatmnt. isol;ition. 

:ind in.:meration ventures involving l"S and Austr:ilian firms arc under negotia­

tion. CS multinational consulting firm Ecology and Environment (E&:El. i: ~lso 

.:onsid.:rating a joint venrure. The pat! of the m:mdJ.te of the ftrm is to tram an 

c:1.1>er1 Chin""e consulting sector that will be able lo spot opporrunities to cut 

"aste and improve efficiency In 1993. lh.: World Bank will st.lit a three-yeJ.r 

program involving S600 million and focusU1g on ...-aste treatment (Hendry. S ; 

CHE\llC:..\L WEEK. (17 FEB. 1993). 152. (6). pp. 26 [in English]. !SS:-; 

0009-27ZX) 

1100 STORM WATER/WASTEWATER ISSL'ES FOR THI 
STEEL ll'l>USTRY. [BfB.199303-54.00241 
The development of n"w waler quality criteria b~ the L·s En,ironrncnul 

Pro1cc11on ..\gen.:y (EPA). the Great Lakes Wat.:r Quality Initiative (GLWQI) 

:ind "' :ndi\ldual stales will result 111 mor.:: restrictive effiuenl 11m1u11ons on 

andustr: for all types of discharges. perh:ips in.;ludmg stonn WJ.ter. Stales 

.:urr.,nll~ arc drawing on wa.<te load allocali011 models to establish mor. '""tnc-

11,e hmits thal v.ould .:omply wrth the n~w \\atcr quaht' standard<. (Hacker. 

D W. !RO:'\ ..\:'\D STE.EL\l..\KER. <FEB 1993). 20. (2). pp. 3g_40 !in Eng­

h>h I !SS~ 0()97-8388) 

1101 COKE-OVEN CHARGING CARS HELP CLEAR SCli:'-1-
THORPE'S AIR (BJB-199303-54-00261 
..\u1umn ! 99: <J" th< mstallal1<>n of two nc" ..:h.vi;1ng ca"' at !3n11:;h Ste< I 

s,unthorp..: »[)a':.'.::: 1.ane .:olo.< '"~"-' 1he """'.ire dc"gncd for f•;;I. <mnlo.ck<' 
..:har~inr. of :I~ n~ ~ r,f 1..odl 11lt11 d ~ .1 m \i\~n ..:h<ltnh~r thr(1\1~ four ~har~..: hnh:.;; 

using lh" sqUM<: d1Mgutg prinO:tpk. lbc = oo~tst:< of four .:o;il tnms. ""'"h 
tn.:luJulg hopper with »olum.,tn.: m"asunng sl«,.:. honzooul ,;..,-"" i""d.:r. 

dun s!ldl gJ.I" :md s.:2kd td.:s..'\}J)". all .:oru:tn.i.:te.i .,f sumk>s st.:.:I EJ..:h "''J.I 

tnm ts furth.er "'!Ulppcd with ;au1.,ma1i.: m:agnro.: hd lifter olS.:ill:itor ._, 11h ltd-on 

mdi.::itor :ind ;i oombin.:d ~ o\·cn lid dl;ir~ h..>k fr.un" .:1.:m"r •STE EL 

Tl~IES. (J . .\.'\; 1993). 221. (I). pp 28 [m English! !SS'.' 0039-09.5X' 

1102 REDUCED PAL"'T CONSUMPTIO~ AT BRITISH STEEL. 
(BIB-199303-S..~10} 
. .\new pbnt for lh.: spr;iy-pamtmg of shOl-bl;istcd st.::el pbk :md s.:.:t1ons ;it tho:: 
T"cside ...-orks of British St.:.:l bJ.s ttduccd p.lint .:onsumrtion by 32°•. com­

par.::d \\ ith convallion.11 autorml1.: plant. and h3s .:Lil :asso.:ialed so(\·ent .:nus­

sions hy 8~• .. s;iving .::osts ;md mirurnizing e!l\irorun.:ntal pollU11or.. The 
.:onv.,yor-fed alllom3Lic systena. b.::licved to b.:: ti><: first of its kind. h3s been 

dcsig!l"d. m:muf:tL--ruttd ami ins'.;ill.,d by ..\tr lndustn;il ~vclopm.::nts. ( FT'.'ISH­

f."G. (~0\·. 199:!). 16. (II). pp 10 (m Englishj. ISS'.' 0309-31('9• 

1103 HOW INCO CUT ITS SMELTER SUU1JR DIOXIDE 
HUSSIONS. (BIB-199~-G+OOll) 
ln.:o · s CS600 million Sulfur Dioxid" ..\bJ.l"lllo:!lt Program ( SO . .\P) will .:ut sulfur 

"mtSstons from 30" o to I 00 o ,.-hen irnplememcd ;it th.: .::omp:my · s Ontano. 

C3!1J.da.. smelters fat~ in 1993. SO . .\P .:ouplcs improved reoo.-c:ry· m.:lhods \\ith 

nd1cal ch:mges m its '.'1- and Cu-ci..v.i...-tion pro.:.:s;cs. whi.:h ln.:o is ;i(ready 

mm.:ting to odter nunU1g comparu.:s worldw1dc:.1 ..\rr..;:ric:m ~leul ~lm.:L (:5 
Feb. 1993). 101. (37). pp. 10 (in English) 1ss:-.; 0002-99981 

1104 TASMANIA cu.ms OBSTRUCTIVE ENVIRO~IIN­
TALISM. (BIB-199~2} 
The Tasmamm go.-crran.:nt has J.dopt.,d J. p:ickJ.g" of legisl:llion J.ff.:.:1111g th" 

mining mdustr: which .;an 0.: considered histon.: The reforms are d.:s1gn.:d to 

encour:age and promote mining in this mino:ral-ri.:h Austnlim state md to 

revitalize investor confid.:ncc m the industry-. Thev recognize: that proper envi­

ronmental standMds must b.:: J.dh.:ttd to but at the ,;ime tun" remo,·c the: thr":it 

of undue mt.:rfercncc from the prcserntionists . ..\.:tions taken indude: .:reation 

of Stnlegic Prosp.:ctivny Zones jr, areas of high potential •o guarm1~e :ic.:.:ss 

to mmers: rezoni;.g of some park MUS. and lirniting the: d"Pth of !131ional p.uks 

to 50 m b.::low the surface to promok nc.nobtrus1v.: .::--ploration: and strc;imlming 

of the licens1!1g pro.:.:ss. (Eng~mng md :\lining Journal. (fc:b. 1993 ). 194.12 ). 

pp. 9. 11 (in English). !SS'.' OOJ.5-8948) 

1105 ALUMINUM CASTINGS GAIN COST EDGE OVER 
IRON. [BIB-199304-<ri-0023] 
~!anufactur•-n of ..\I for .:astings could bcncfit from rising .:osts in the: Fe .:.JStmgs 

bus mess. including the cost of meeting federal environmcn:.11 standMds. \\ bil.: 

both Fe :ind ..\I foundries in the L·s arc finding it difficult to p;iy for th.: chmges 

thal uc: needed to mec:t cl.:m WJ.t.:r and clean air regulations. manufa.:turers of 

f., castings appear to be ha,~ng lhe most difficult\ right now. On a produ.:t-b\­

product b.JS1s. the en\ironrncn13l cosu associated with Fe castings J.re hagh"r 

Ihm those assoc1;tted with ..\!. (Wrigley . .-\ .. Amenc3Jl ~let.al :\larkel ( 1 ~lar 
1993). IOI. (.iQ). pp. -l [in English). !SS:'\ 0001-9998) 

1106 MITSUBISHI MARKETS PROCESS WORLDWIDE. [BJB. 
199304-G-l-0024) 
:\litsubishi ;\latcrials Corp. ha.• set out to markct worldwide rts pollu1ion·frec Cu 

smelting process. kno...-n as the !1.litsub1shi conltnuous Cu smelting and conv"rt­

mg process. and related cquifmcnt. The ~litsubasha process 1s a paknt"d and 

vutually pollution-free Cu smelting and .:onvcrtmg process d.::v.:lop.:d m th.:: 

m1d-1?70s. (Furukawa. i: American ~let.al \IJ.rkcL (4 :\lar 1993). \CJ!. <-'2) . 

pp 5 [in fngh~hj. !SS:'\ OOJ2-9998) 

1107 K£N]ljf:COTT TAMING TIIE WILD BEAST OF EMIS­
SIONS. [BJB..199304-G4-0f1251 
i-;c:M.:.:on (orp will cmplo• 1d··anccd .:mas:.ar>n •>>ntrol "si'm' at al' ne-., C..:u 

<r.1dtcr and modcmizc:drdinc~ The SRllO~I pr•>JC•~ al the .:nmpan. '> Ban~am 
Ca"'''" !\Imo near S31! !.akc (at'. i ·1ah. { ·s.-\. "C\l''.;tod t•• he ahk tn capture 

'JI) 'J"o <'f ihe S frnm conc,-ntratc:< "hale rcdu.:ani~ nvcrall <mo:lllng and rdirunr. 

.:n-tsh' 60°0 (/a\odua.C . .-\m,-n"an\kt;1l \f.~1~,·t •:\hr 199.11. ICJl.1~11. 

rr -11an Fnr,h<hl ISS\ 1~1r;z.·J?'l~, 

"< 



~-..\~___!!_S!MlZ..\ TION I!-.: ISDUSTR Y -_BL'Sl!-.:ESS ASPECTS ___________ _ 

1108 EPA'S BROWl°'t:R FAVORS PREVENTION OVER COM­
MA..'\l>-A."ID-SLIDE CONTROL STI"LE. [BIB-I9930'-P4-00201 
Th.: l"S En..-ironrn.:nul Pr''ln"t1on _-\g.:n.:y will fa,-,,r (X'llution pr.:,·.:n11on .,,-.,r 

nC\\ r.:gul:mon und.:r AdmmistrJ.tc>r CJ.rol Browner_ buildmg c'n the founda.11,,n 

th.: .ig.:n.:y !:aid dunng th.: Bush Jidm1111Str3.l1on Sp.:.>king to 3.pprox ~ tr;1.d.: 

pubh..:3.Uon rqiort.:rs in 3. 16 Fdi~ bn.:ting. Br<'wn.:r outlm.:d th.: br.-J.d 

philosophy sh.: S3.id sh.: will follow m hc-r t.:nur.: 3.1 EP _-\._ Browner s:lld r.:gub11,•n 

h3.!< ;o.:..:omplish.:d tr.:m.:ndous th111g5 1,, prolo:.:t th.: <m-irc'nrn.:nL but sh.: :>.:­

lno,..- kdg.:d th:tt th.: 3.gt:n~~ · s fo.:us must sluft from .:ollUll3.lld-3lld...:ontr•'I 

r.:gufations to pr.:wnting pollution arty m mdustn3.I pro.:.:ss.:s b.!for.: th.: 

.:n,·mlCUll.:nt ..:311 ho! impr!',·c:d 311v further. Sh.: L ·'-' S3.id sh.: will \{i. tt' end th.: 

3J\-.:rs3fi3! rd3l1onship bc:tw.:.:n busm.:ss 311d r.:gu13tors. rdl~.:tmg Pr.:sid.:nt 

Clinll."1 ·s ..:.un1>3ign ..-mph.lSts on u..~mg m31i:.tt for~l!"S to tncour:ig~ f!n\·1r0n· 
m.:nul prot.,~--iion 1G.u-dn.:r. J: Plasu~-s '.\"ws (Dc:tro1tu :::: F.:b 19931. -l. 1 511. 

pp. 5. IS [m English). ISS'.' 1o.i::-so::X) 

ll09 STA TO START ECOl\IATERIALS PROJECT. [BIB-
19934M-P7-013-1 J 
Pl311S to •'<>ndu..:t 311 E..:om3tcn3ls proj.:..:t 3im"'1 ;1.t d.:.-.,f,>ping new .:nnr,,nm.:nt­

fn.:ndl\" m3l.:n31s hav.: b.!en 311?1<'1111.:.:d by th.: S.:1.,n.:.: md T .:chrll'log-. .-\g.:n.:y 

(ST.-\) m fapan Th.: ST.-\. will sl3tl th.: fivc-\"J.r prc>j.:.-i m .-\pril 311d prO\idc 

3.pproxinwdy I. 8 billion yen to suppo!l th.: r.:s.::ir..:h. P:in1..:1p31lts m th" prOJ•'\:l 

will mdud.: rd.:v311t .:xpcr.s from gov.:rnrn.:nt r.:s.:J.r..:h msl1tutes. a..:3d.:m ,3 and 

industry. Sp.:.;fic ;ir"3S of mt.:r.:st will be: th.: dc,·.:lopm.:nt of m3Un;1.ls that ..:an 

b.: r.:..:\ d.:d without ..:;1.using .:n\lfOnntenul huJ.rds. d.:sp1t.: th.: pr.:s~n..:.: of 
impunti.:s. 311d th.: d.:wlopm.:nt of :illoys with a ,-:in.:ty of 3.dd.:d fun."ti•'ns. 

(~.:w \!llmals fa,,an. (\IJ.r 1993). PP- 15 [in Englishf ISS~ 0265-3~3) 

1110 OLD Al"TOS PAVE ROAD TO MAKING l'it:W STEEL 
(BIB-19930-l-Sl-0032) 
A.• m mdustry. t·s and Canadian stc.:lm~.:rs h3'" inv.:st.:d S2::. 5B sin.:.: 1989 

to r"duce .:missions. unpr,_ ,-.: op.:r31ions. upgT3d.: fa..:1h11.:s and b.!com.: mor.: 

comp21ibl.: "ith th.: .:nnronm.:nt Automotiw r.:-:,-ding h3s b.:.:n a k.:y ..:omp,-.. 

11.:nt 111 th.: industry· s cnvironrn.:11131 conservation acti\"1t1es. Sin.-.: th" inc.:ption 

of th.: automobik. automotive: stc.:1 h3.S b.:.:n r.:tr..:'·"d from the: solid-wast.: 

str.:-"' 311d us.:d for m:iking n.:w st.:cl. \!or.: thlll 900 n of toda\ ·s scr;ipp"d 

autom.,bil.:s ;ir.: r.:c,~1.:d-3. r3t" 0:onsid.:rablv h1gh.,rthm th3l of most consum.:r 

produ..:ts (\ldboum.:. S .. -\.m.:ri.:311 \kul \l:uk.:t ( 18 F.:b. 1993). 101.13::1. 

(Suppl El.:..:tn..: Furna..:.: St.:d). pp 13.-\-1.i.-\ [m English]. !SS'.\ ooo::-999l!i 

1111 COKE OVENS WILL DWINDLE lNDER EMISSION 
REGS. [BIB-19930-l-S-J-00291 
Cost!" n.:w Enl"irOlllTh!n!31 Prot.:ct1on .-\g.:n.:y rules gowmmg coke ov.:n emis­

sions lik.:h· will prompt producers lo dos.: some: cok.: own b3lt.:n.:s. And this 

.:ombm.:d with oth;:rmark.:t-rdated factors )Jrobabh will k3d to furth,.,. d.:dm.:s 

m th.: us.: of .:ok' The: n.:" EP.-\ rules. which affect 86 !>atkries at 30 fa.:iliti.:s. 

u.: mt.-nd.:d lo ..:ut toxi.: .:m1sS1ons al .:ok.: ov.:ns l" 66-90° • over the nc'l.1 three 

dc..:3d.::; Th.:' were mandated by the Clean Air .-kt Amendm.:nts of 1990 and 

3grccd to during fall 1992. h\ rcprcs.:nt.J.!1\"cs from th.: st.:d industry. 13.bor 

unions. gov.:mm.:nt md cn\"1ronm.:nul groups (Connaughton. D ... \m.:n.:an 

'.1.lcul~larkcL(::H.:b 1993).101.(3i).pp i. IO[inEnglish) ISS'.'>0002-999!!1 

1112 STEELMAKERS TACKLE Li'l\-'"!RONMENTAL TASKS. 
[BIB-199304-~-00301 
The regulatory st1.:I;.< 31 v.ork m the .-\.mcncan manufa~--iunng mduslf' J.r.: 

dnnng a suhsuntial amount of cnvm,;uncnul progress. part1cularl" m stcclmak· 

mg. llow.:v.:r. the sundvds that Me imposed arc frau!!ht witr unh1guil\ T crrm 

rnch 3.' "r.,3Son3hl\ av.s1lahle .:ontrol technolog:." and "max1mwn ach1ctahk 

.:r.ntr•>I tcchnolcj;\" m ai.: Clean Air .-\d .:nsurc that st.:cl companies v.11: h.: 

cha..,mg a moving urg.:t for the for.:,.ccablc futur.: In m mdu•lr. st.J.rwd fnr 

c~p1ul. this potential I\ "'"l'ensi,·c unc.:rumt\ is al hc,t a •--'n."dcrah1c chalkn~.:. 

and al "nrst a threat tn sur<w3l (\!d.aughhn. R .. \mcncan \!cul ~IJ.rk;t.12~ 

F.:b 199~). 101. <.l'.'). pp s fm En~l"h] !SS:-> ooo:-?'Jn) 

7,, 

1113 MEXICO AW AKE NS TO CLEA.1'i UP OR SHUT DOWN. 
I BIB-199304-~-00331 
'.l.kx1..:ll1 stttlmak.:r.;. unckr the: gun I•' cklll up th.:ir 3.•"t. J.rc m,·.:stmg milht'!"' 

,,f doll= to tn:31 \\:>Sle\\31<!!" 311d pr.:,·.:nt <mis;1ons of sulfur dioxide: 3l1d Nh.:r 

hJ.rmtiil polluunt> The ste<l .:omp;mi.-s_ whi.:h ti.>r y•= .:nj,>yc:d •xtrem.:h 13.x 

enfor.:mi.:nt of en\ irnnm<nUI regul31wns_ J.rc dcsmg down thc:ir dirt1.:st 311d 

mc>st llltiqu31.:d i:qwpm.:nt 3lld msulling \\:>Slc\\J.t.:r tr.:31111.:nt fa..:iliti.:s 311d 

,,th.:r P'-'lluuon-fighting .:qu1pmc:nt_ (Dl!lson. J _ \m.:n.:311 :,kul '.l.l:uk.:t. 1 ~3 

Feb 19931. IOL 135). pp . .i. 10 [m Enghshf ISS'.\ 000:-99981 

1114 GREE'.'\ WAVE WON'T CAPSIZE STEEL [BIB-19934M­
S.J-0035j 
It rtl3~ m.'t h.3\·~ rc:a-:hed lld..;d \\,i~-c: pro'P'-"\fth)l1S ~&!':hut _..\mc:ni;a·s f!nnrorunait 
mO\-.:mcnt 1s r:iptdly gJ.inmg momentum Gath.:ring force m th" form oftough.:r 

..:omphan.:.: standards and p.:n3lt1cs. this grounds\\dl of 3•1i,·iiy fmds m.:UL< 

produ..:crs in a pr.:canous situJ.t1on With op.:r;iting profiL, b.:mg hJ.rnrn.:r.:c 

d''"n m r<.:.:rtt ye=. the cost; 0f ensunng cn,·ironn-..:n!3lly .:orr.,.;t produ.:t1on 

prc.:.:ss.:s has r.:sum.:d 311 up\\ard spin! \\11.:th.,,- this p3.n.:m "ill l.:3d to th.: 

kind of pollutior. control spcrdmg .:xplos1or. th3t r""k.:d th.: industry in th.: mid-

1,, l31c I 970s-J. tlfll.: prdu~--i1on will b.: s1gnifi.:311tl:. un1>3ct.:d b,· ..:ommg 

l.:grslatio.1. (Iron Ag.:. (\far 1993). 9. (31. pp 3:-33 [111 i'.nghshf. !SS'." 0897-

.i365l 

1115 CLEA.1'1NG UP CONFliSIO'.'i. [B~I99~Jl037] 
Th.: do..:trin.: WI the pollut.:r p;1.vs is in..r<asingly pr.:J...:h.:d but RTZ b.:licws 

thal th.: method and the mo11,·a11on warrant ..:los.: s..:rutin\. Th.: high!' indlici.:nt 

kgislati,·.: syst.:m weaken' any inccn11w for o"n.-rs to us.: n.:w tc..:lmology to 

.:~tr.1.:t US3bl.: products from fellow min.: "3.Stcs_ Pr;igmati.; appr03..:h.:s. work­

ing pnmarily through mark.!t m.:ch:lllisms. Mc tho:Jght to be: prcf.:r:i.bi.: to 

bur.:au..-r:it1.: or 1.:galisti.: m.:thods_ (Crowso!L P. RTZ R.:'.i.:w. 1~IJ.r. 1993). 

I ~51. pp. )-7 [in English).) 

1116 ALUMINWM IS ECOLOGICAL (ALUMINTUM IST OK­
OLOGISCJl) (BIB-199J06...<ri-0039) 
Alununium ·s claim for classification as an c.:ologic:il m>tcri31 is 1ustifi.:d hy 
vmous ~.,;t.,nJ.. i.e. lov. m:iss in decay. no ..:orrosion products. low en.:rgy 

"'-l'a!S" dunngusc. hni< cncrg:.-d.:mand forrec\..:lmg. hnlc load111gofair. v.at.:r. 

' or floor . .et• .-\lso its us.: m 3utomobil.:s ha.' r.:du.:ed CO:: crrussion s1gnifican11\ 

.-\Im.ear r.:l3tionship b.!rwcen Co: r.:duct1on 311d \\eight of.-\! cJ.r is shown on a 

graph. (Schim.:r. L .-\lum1mum. (Jan. 19931. 69. (I;. pp 27-28 [in G.:rmm] 
!SSC\ 0002-6689) 

1117 AMENDMENT or us RULE 1162 ON voes. [BIB-l 99J06.. 
D4-0008) 
In !he t·s. the South Coast .-\ir Quah~ ~lmagem.:nt District (SC.-\0\ ''.), ha.' 
suggested a comp!.:tc r.:v1ew of Ruic 1162 a1m.:d at 30 am.:ncL:d wrsion which 

' \\oulcl continu.: !he redu.:11on of\" olatik Orgmic Compounds (\"OCs) from th.: 

composites indu.,try· m south.:m Califonua Thc propos.:d \Chi..:k to a.:complish 

this obJcc11v.: 1s a SC.-\Q~ID- lnc. ~'try Ta.<k For..:c led b' the West.em Comp<Y.·· 

11.:s Institute. SCAQ~ID further suggested that thts pr<>posal could kcc:p the 

Southern California composites indu.<tr. on 1162 command and ~untrol. a.' 

oppos.:d 1,, th.: RECL.-\1'.I.! program no" lk:mg oflercd 10 oth.:r ma1or industry 

scg111cnt' to me<t the (,>ngcr term air qwhtv ohJ.:.:t1ws of the SC.-\Q\ID. The 

Wcst.:m Cl Board voted t., suppo!l an amended 116~ '"· th. RF..CL.-\1\I 

propc.sals ((.-\pr.-\!~.- 1993). pp 13 [111 Enghshf.1 

1118 SPI MEMBERS ADVISE UNIDO ON CFC ISSUE. (BIB-
199306-N-003 l J 
In pJf!crs presented to the t·1111cd '.'>at1ons lndustnal !Xv.:! >pmcnt Organ1zat1on 

(1 "\11,(>) al the Pol\mcr ln.,t1tute ofth.:I n1,.:rs1tv <'f !Xtro1t '.l.kr.:v m f ebru;i.r,. 

s,;1cnt1st' from scv.:ral pt'>iyurcth'1!1c ch.:rni.:J.l-produ<1111: .:omp3111e'.< r.:,·1c"~d 

the pol,ur.:thanc indll<try ·, progrc~s Inward chmmatmg .:hloronuorn.:arhon.' 

I Cf(\ l from produ.:. fonnub11on.' Th.: PnL ar.·th.111.: l>l\1<1,,n of th.: Sn>•··•, of 

the Pia""·" lndustr. ha.< suppn!lcd rc<.:.u.:h '" 1<kn.1I\ '1.1hk 'ubst1tutc• for 



WASTE MINIMIZATION IN INDUSTRY - BUSINESS ASPECTS 

CFCs sine.: ~- "l!tt fast implic~ in th.: lkpldion of wnosphmc ozon.: in 
~ bl.: 19SOs. 0\-.:n!l the~~~- Sc:\.-tor has mluc.ed CFC us.: 
by 339._ from 209.·UtilotOllDCS ill 1986 to 141. 7kilot~ in !990. The ~31.eSt 
r.edu.."tioos ha'~ b«n in the lkxilik foam 3lld intcgr31 sbn sc..-tors. lb.: rigid 
fo;im sc..-tor. whid1 cli:pmch on tft.: insubiling prop.:rti.:s Ital CFCs ha,·.: tndi­
tiomlly pro,-ickd.. h.as mlu.;ed CfC comumptionb~ 5°obclween 1986and 1990. 
liom l32.4 to 126 blolonncs. (Plasti.":s Engint.:ring. (..\pr. 1993). -'9. (·I). pp. 3 
(in Englishl. ISS:-.: 0091-957&) 

1119 STEELMAKING IN SYDNEY: BHP MINIMILL ON 
STREAM. [BllH99306-S2-0163) 
Suge I of BHP sittrs S~-dncy minimill was commissioned towards lh.: .:nd of 
1992. 1993 "'ill see the completion of Sbge 11---lh.! merdwtt bar and section 
mill. h is claimi.?d Ital the mill is :a -.-oriel kadM- ill .:mironmattal c:onuol. In 
conjun.."1ioa with the ~"lenSin lmdsc:apmg. the mill emplo~-s ad'-an..--.:d en'iron­
m.:m:al protcc1ion kdmology . ..\n air moaitoring sulion installed near the site 
incorpontes :a high '-olume S3111pl.:r a. i dusl fallout g:auge as well as wind 
diM."1ion and wind '-docity ~- Air quality is lllQSURd constan~· :and 
rcporwt ~._ The '.'Oew South Wales Einironm.:rul Prok-.'1ion Authority 
keqis :a w:11t..itful eye on test rcsuhs. which BHP Stttl :also m*5 anilabk to 
Bb.'klo-.-n City Council. (Stttl Tunes lnkm:llional. ('.l.lar. 1993). 17. (2). pp. 3:? 
(in EngiishJ. IS~ 0143-ii98l 

1120 CALIFORNIA'S TRUCKERS WILL CRUISE ON 
CLEANER. MORE COSTLY FUEL (B~199306-S3-0169) 
T ru..-kcts hauling steel :and Olhcr metals :around Calif omia. (l."S..\) won "t ha,·.: to 
par!. theinrucks -.ilcn nc-. clan-air ~blions go into effect in October. 1m. 
Stale clean-air officials pledged th3l then: would be an :adeqllarc suppl~• of diesel 
fuel this October "'ilcn n.:u· Air Ri:SOUl'CeS Board ( . .\RB) cleanup sundards go 
int<' eff e..-r. a mo~e thar will reduce soot-like emissions by 20" •and smog-form­
ing niuogen o:Odes ~- .,. •· ~-also said they were .mc:oungcd by oil company 
announcaMlllS th3I a subsunbaJ astlOlmt of tht fuel would meet tht ..\RB"s 
standank by the deadline and thal the ARB would act to help ~fmas comply 
as quickly as passiblc wlth th= remaining supplies. ( . .\mcrican Me1al '.l.tarket.. 
( 11'.I.fay199)). 101. (90). pp. 4 (in EnglishJ. 1ss:-; 0002-9998) 

1121 DOFASCO, STELCOSEE \ IELD FROM YEARS OF POL­
LUTION SPENDING. (BIB-199~2) 
Dec:ades of emironm.:nlal improvements lit Canadian steclmak.:rs Dofasco Inc. 
and Stelo:o Inc. art yielding impress~.: results. Long thought of as a big part of 
the pollution problem. fbmihon"s steebnakers arc -..orking 10 pro,·e th~··re an 
important part of the solution. Al Dofasco. 3.8 million tons of steel arc produi:ed 
annually-up 70"e from tonnage ~el• oft.'le eziy 1970s. But while tonnage 
levels have risen subslantially in the past two decades. pollution levels have 
dropped dtamatic:ally. (American '.I.fetal Market. (27 Apr. 1993). IOI. (80). pp. 
4 (in EnglishJ. ISSS 0002-9998) 

1122 THE BASEL CONVENTION AND OTHER INTERNA­
TIONAL ENVIRONMENT AL ISSUES TIIA T AFFECT CAD­
MIUM TRADE AND MARKETS. (8~199307-Gl-0052) 
The Basel Convention .,f 1989 held wader Cnitcd Sations (l-,.;) auspices gave 
~idelilles to handle waste dispoul a.'ICI m:ydillg opemions as well as trade 
hazardous waste. Other guidelines affeain~ waste disposal and recycling such 
as the scrap market include rules developed by the Organization for Economic 
Cooperation and Development (OECD) which pro,ides rules for track in rec~­
clablcs and classifies then: as grem (no problem). amber (tacit c:onsent) or red 
(bazardo\15 ). The l -S will also convmc a meeting on Ern·ironment and Denl­
opmcnt to discuss divene issues which could have an effect on cadmium 
markets (Larrabee. D; SE\'£~"111 l'STER.\;ATIOS . .\L CADMll"'.1.1 COS­
FER£SCE. SEW ORLEA.\;S. CSA. 6-8 APRIL 1992. Publisher. CAD'.\llU.f 
.-\SSOCIATIO:-.:. 42 Weymouth Street. London \\"IS 3LQ. n.:. (1992). pp 
11-12 [in English!.) 

1123 THE REGULATORY STATI.iS OF CADMWM IS THE 
IL'ROPEAN COMMt"NITY. [Bl~199307-G4-0058) 
The European CM1111un1t' !EC) ha cadmium srccif..; regula110"" » ,.·ell~ 

general lcgislalmn for pc>tc1111a''•· halatdou• maier.al~ and thc~c law~ arc rc­
\IC\\cd 1n light of recent lincl1ng.• on Cd. Pohllc:al prt'.<surc and pubhc opm1"n 
arc strong 1'3.:t""" in .VI\ lcgislllll\C program mvol\'1ng Cd 1n the F.C Rt'.<ults of 

lb.: kgislatin ~~- indic-.: thJl the EC Cd in~· "'ill ha'-.: to dn-ok 
substa:llial effons to ~ 3lld impkmau.uion of t-=.:Molo~· to gtjs~· the 
damnds ofthe regulaions. (Sbaguofs"-·~•-Tummcrs. A.: SE\"E'.\"lH l:\IER­
SATIO'."AL CAD'.\IR"'.1.1 COSFERE:-.:CE. :-.:EW ORLE..\.\;S. l"SA .. 6-8 
. .\l'Rll 1992. Pllblisher: C..\D'.\.IR ~( ASSOC!..\ no:-.:. 42 \\" ~'lllOdh Stttct. 
Loodon WI'.\ 3LQ. l"K.. (1992). pp. 106-109 (ill Engi.shJ.) 

112-& OECD: C~ERATION IN CONTROll.INGCADMIUM 
IN IllE ENVIRONMENT. (BIB-199307~) 
The Organimioa for Economic Cooperation md De'-.:lopment (OECD) 
adopr.eda Dccision-R~oa tbeCoop:ratn~ ~estiption and Risk 
Recb.'1ion of Certain Cbani..--als. The dcuib of~ pbns 1R oudmal \\-ith thc 
specific stqJS oftht proc:alure. ~ .:onsidtr:kions forc~ indiale 
an ~ dfon will be needed bec::wse or th.e mobilily of airborne Cd. 
S1nkgia for the follO"'-ing industries will be identified: pignlmts. subilizoers 
3lld pt.mg; banaics: fcrtilizas and 5':"'·agot sludge. landfill sites: and manufac­
turing hea'°J'· poid soun:cs. ('.\l«g.oemolh. \".H.: SE\ C:'.\"111 l:\IER.~A TIOSAL 
C . .\D'.1.lll'.'.\.l co:-.:FERE:-.:CE. '-"EW ORLEA.\;S. l'SA .. ~8 APRIL 1992. ~ 
lisb.er: C • .\D'.1.IR ~I ASSOC!..\ TIO:-.:. 42 W~moulh StRct.. loodon WIS 3LQ. 
l"K.11992). pp. 103-10~ (in EnglishJ.) 

1125 SKIL MONITORS HELP REDUCE EMISSIONS AT ALU­
MINUM RECYCLING PI..A..Vf. (BIB-199307-Gl-0066) 
Sb! Controls" 'isible emission moniun (\"El\.ls) istalled on a new furmcc al 

Smclbxh Car and Commercial.. Cbeshir.:. l "K.. :an: .:nsuring complianc.: with 
the [n,ironmedaJ Protection ..\rt ..\I th.: ro::yclillg plant. ahmtimlln '-.:hic:le 
c:omponcnts "'ith tmousCOllkd :an: healed 10 mch. and the alwninum is cleaned 
and sepanud. The company is using a sloping harth fi.mace spe...--Wly designed 
for this pinpose. fdled "'ith an aft.erbumer opcnting lit ISO °C to clean tht fl~ 
~- which is lbcn monitored by a Skil Model 2S I \ "E'.1.1. (fo11ndryman. ('.\lay 
1993). 86. (4). pp 127 (in English). ISS:'.' 0007-0illj 

1126JDGH-V AWE METALS RECOVERED FROM BATTERY 
WASTE WATER. (B~199307-G~) 
A trc:llmenl process for the waste waler gma31ed dwins ~-production has 
been ckvelopcd by KCH Kcrarnchemic. A typical appli.:ation oflhc s~-stem ~ 
al the \"au~ production~ at Hagen~-- trealing up to 100 m3 

of -..astc waler b. recovering metals from the w3Ste stram and r.educing the 
arno:.mt thllt goes for -!isposal. Eftlucnt is c:ollect.:d in a buffer tank and conveyed 
to the IKlltralisation vessel. Hydrochloric acid is Ihm add.id to adjust the pH 
value and to cnslR the precipitation of nickel and cadmim.1. The effluent then 

flo"'-s lhrougl1 ~ flocculalion tank to a clarifier where Waler is scp:inkd from ti-..: 
slurry. The sludge is pwnped Wider higlt pressure into a falter pr.en and 
dch~-drated to form a filter c:ake from which the metals are rec~.:red. Before 
tr.:aunmt. the waste walo' contains approx 100 mg I of Cd. the same amount of 
Si and a pH \-alue of 12 These levels an: reduced 10 0.1 mg.1 for Cd. O.S mg 1 
for Si and apH of6.S-9. ~laimafs ~lamation Weekly. (22'.\lay1993). 161. 
( 14). pp. 11 (in EnglishJ. !SS:-.: 002S-S386) 

1127 FEDERAL METAL UNVEll.S PLUMBING BRASS AI, 
LOY Til4T CONTAINS NO LEAD. [BIB-199307-GS-0064) 
.~Ohio brass ingoc rrakcr has developed a lead-free plumbing brass alloy that 
r.oold serve as an effci:tive suOstilule for existing. all:>ys that ha,·c stirred 
e1wironmcntal conc:crns o'lrer !Mir Pb c:ontmt. federal '.\fetal Co. said it I.as 
named the nc-.. allay fedcralloy. The rae3"h and test rcsuhs indicate th3l br»s 
c.utillgs produced with Fedcralloy have ~litics thal compare favorably with 
CDA 836 and CDA 844. the two mosH:omm · '' alto~~ used in brass castinp and 
plumbuig.. t•nlikc CDA 836 and CDA 844. Ftd.:ralloy contains btsmuth-blll 
1 • o. which should noe plll undue stress on lhe cUrTmt suppi~ or Bi or pose 
recycling harckhips ill the CUl1'crtt cn•ironment. (Goodwin. '.\l.L American 
'.\letal '.\larkct. !4 Jwac 1993). IOI. ( 107). pp 10 [in English! ISSS 0002-9998) 

1128 LEAD IN THE LEGISLA TI.rf(E. (BIB-199307-G7-0331 I 
The l'S lead industry in 1993 has seen itulf under attack from several legislati,·~ 
and regula10~ proposals. Bills of pcatc~t c:on.;em have been HR· 1 llOll and 
S 729 blll the "ont is ~Cl I<' come. Congress 1s considering scnral other bills 
dealing with l'h·U$C abatement in paints. hO\\c\Cr Of dccpot .:oo.;cm It> the: 
1ndust~. howe•·cr. is lcpJlat1on lhat 1s cxpcc:1cd It> be mntrnduced 1nlo tlv. 
lloU1oc laier 1n June 19'1; 1mpos1ng a tax on Ph The ta)( wnuld I>.: bct\\ecn 
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S0.3~ lb md so:;~ lb md "oold boo: un~ on '111 Pb ois soon as 11 -=th.: 
mn.:t. Su.:h a u.x ma~ put m., ::~·. of t·s produ..--.:rs not in th.: .:;v !wt~· 

~outot businoess t\1,-uJs Wc.:lFo.."m..(\la\ 1993). !.(~).pp. 10. Z:: (in 

English).) 

1129 Pl..ASTICS l"IDIJSTRY RIVEAL.5 ECOLOGICAL IM­
PACT DATA. (BJB.199307-P~] 
Th.: • .\sso..'"Ulion of Pl~ \lmufa.."1lftrS in E~ (.-U'\IE. Bruss-=!$. has 
published ~-ologica! imp."t (~~) cbta for a number of conunod1~­
~111m-«bte lakst ~ of its prognm to zscss th.: .:rt\"ironmmtal ifnra.."l of 
p~-s proclu.."ts. Two main aims of the projn"t :au to address publt.: .:oni:.:m 
al.'OUI ~ing W3St.: 2J1d pnwlclie ebb to allow kgista.ors :.:> llW;.: bdl.er 

d.:..-isions. About .W • of Europ.: · s plasth:s o.-pui is uud in p:i..."b!ing. :\lr.wly 
Europe ·s ~pad.aging w:ist.: ~"ti,·.: calls for 60"e of n:.:o,·.:r.:.i "ast.: 
to b.: n:cycl.:d b~· m.:ch311i.:31 or fttdstod l't>IUS. Thoe .:oo!rol SUks 90" •of tht 
pa.."laging WZSk SU'l:am is to b.: r.:.;o\"m:d. Thoe t:irgdS :au to bot a.:h1~-~ t.:n 
~.::-.rs :aftathedin:.."tl.-.: isWpc.:d. "iii..il is .::q>n.-t.:dto b.: 111 199-t (Ch~row.:th. 
E.: Cb..'111..:al Wc.:L (2 Jun.: 1993\. 1S2. (21 ). pp. 17 [in English[ ISS'!" 
0009-:!7:?..\.) 

1130 US EPA TO L"<PAND TOXIN-RELEASES INVENTORY. 
(BJB.199307-P.i-ao37) 
Proc.:sson and min suppliotrs may b.: rrquir.:d to in.:reas.: reporting of dl.:mi.:al 
n:Le3Sc:S and disposal und.:r the l"S [n,ironm.:nW Prou.:tion :\g.:n~~·s irl\"otn­

t~· of toxin rel.:asots. Th.: agai~· ~· '!"o\"cmb.er 1993 inknck to add 198 

ch.emicals to a list of 2~ spa:ifa: .:h.:mi.:als and 21 familits of .:ompounds for 
"itidi manufa.."tllring comp;mics now must report th.:ir emissions or disposal 
R.:pons of .:missions and disposal an what FP :\uses in compiling lh.: in\"cnt~ . 
EP :\ . .\lhinistrAOr Carol Brow11CT announced the in\".:ntor~• .:xpa.1.Sion at a 2S 

\lay pr.:u coafocnc.: ~ which E!'A r.:lca..:d its l 991 .:missions r.:pon. 
(~.J.:Pbstics'.'ews(D.:uoit).(31\fay1993).5.(1-1).pp. 22 [inEnglishJ. 
ISS'!" I 042-802."\) 

1131 INCII'"ERATION-TIII ANSWER TO PLASTIC WASTE 
PROBLEM. (BIB-J99307-P4-0038] 
:\ mtional stn1.:gy for was1e managan.:nt is one of the main r.:comm.:ncblions 
of thot l "K · s Royal Commission on Emironmcnlal Pollutioo. whi.:h lw jusl 
published Its 17th report. Where wanes :ire •mavoicbble. lM Comnussion wanls 

to roe.:)·cl.: them if r ossibk but whcr.: !hey cannot b..- ~-ycl.:d in lhc form of 
mai.:nals ti..:n 1..':.: ~ should b.: reco,·ered from th.:m incin.eration and the 
subscqucnl ~· rcco\"cry would b.: pan of lhc ckcision proccdur.: "hi.:h 1.:ads 
the Commission to male its fll'SI rccommcncbtion in !his report. . .\ fur1Mr 
recommcndalion is lhal "as pan of prcpanng the national slr.lkgy th.: Do E shoo Id 
press forwml with the studies alrudy in hand 10 establish the b.:st pr.actt<:abl.: 
en•-U'<llllllClllal option for panicular "ask streams". Plastics wast.: has to b.: 
uan11ncd .;;,dully to asscss tht best options. (Plastics and Rubber Wee~. (29 
\I~ 1993). (14S7). pp. I (in English). ISS'!" 0032-1168) 

1132 APME LAUNCHES NEW POLYMER EC~ST A.~ARDS. 
(BJB.199307-P4-0040) 
Pol~-mer producer$ acrt>Ss Europe now han bendunan. seu of dau for mcas­
Uring the environmental impa.:t of their production procesus. num~ that 
could now pan the way for a realistic assessment of plastics produ.."IS. in~luciing 
pac~ing. on m\"ironmcnl.11 grounds. The data gathering and analysis repre­
scnrs a lhr" year c~\"e between polymer produccn. the AP\IE. and its 
p:in.:I of cR\"ironmcnul and s.:ientific experts. whose techniques and n~uiral~ 
held lhc key to op.:nmg many doors markr.d commercially confidential. The 
companies that look put in the work account for approx 90• • of plas1i~s made 
in Europe ca.:h year. Details of mer~ and m~l usc. emissions and \\al'lt 

gcncnlcd in the product100 t.f p!'lystyrcnc. i»l~·ethylenc polypropyi.-nc and 

olcfim ha•·e b.:en released. and c"'1'esponding uiformati<m for other Jk>l\me~. 
including P\"C and PET IS Ill follll\\ laler in the year rPl»tlCS .-id Rut.Mr 
We·:kly. ~~June 1993). <1-11111). PF I [in Entdishl. ISS:" 0032-116111 

1133 TREATMENT PRODtCTS FOR STAINLESS. f"B-
199307-53-0llll 

tioa ~p1all~- rrodu..-oed b~· spol welding stamkss steel. It IS p:uttcuWI~ slllbbl.: 
for light ~ fabn.:allU\S nunufa..'111Rd f'rom pre-polished Sled. Th.: hat 
oxid.:s can be n:mo\~ under .. -o'llrOl:.:d .. -oadnic.ns.. withOUl ddrirr . .:nt IQ th.: 
polishoed finish .. s;a\ing th.: cost of manual bl.:nding. Sedr.l p:ist.: '.'P n.:ulnlis.:s 
a.::Ub on suinkss stttl surfaces aft.er deanm~ pi..iJingmd pass"·~g produ.."ts 
ha,·e taken df~"t. A light foam fonns whi..':h qui..iJ~ subsides on..-oe the ntUtr:ll­
ismg action is COlnpklc and is mno,·.:d ~ d~ wat.:r rmsmg.. assisting the 
formation of the passi'~ oxidot surfa..-oe b~·.:r. Both produ.."ts .:an b.: appli.:d b~ 
brush. roll.er or spr:ay appli.:ator. (\lcullurga:i. \ .•. 1993). 60. t-I). pp l~~ (in 
Enghsh). !SS'.' Ol-11-t602) 

113-1 CFC SUBSTITUTE METAL CLEANISG SOLVENTS. 
(BJB.199307-S.-8060) 
K!·ow-a Hakko Ko~o Co .. Lrd. bas d.:\·tloperl four ~p.:s cf h~Uro.:3fbon 
soh-.:nts :u substitutes for CFC-I l~ and 1.1.1-tndlloru.:tm.'IC. ~of ,.ili.:h will 

! b.: hanned by· 199~. Thes.: four prodli.."ts. ~-oaun:rcwizcd under the brmJ rurM 

K~·owasol :au hi!N'· putt isopanff111S rnai:k from bta.:nc 3lld propykn.: and 
ha\".: ~ 12 C atoms. Sine.: the numb.er of Qfbons is fix.:d. the rmgc of distilbbon 
is narrow and the ozon::-destru.:tioa fa.."tor is z.:ro. Two of tho: solutions with 
low.:r boiling points ar.: suitable for a.:rosol mtUI cl.::ulm. wZJ.:r-rcp:ll.:nt 
~-s. stain rcnt0v=. and cl.:mcrs for resists. Th.: oth.:rtwo "'ith high.:rboilmg 
points can substituk forlrichlordhan.: to elem mdals. 0'~ T.:dmology Jap:in.. 
(\lay 1993). 21. (2).. pp. 43 [in English). ISS'!" 0385-(;542) 

1135 KRUPP VDM FIGHTS POLLFTION .. (BJB.199307-~-
0061) 
In Gc;many pan of thc domestic waste is n:cyckd or bum.:d in mod.em 
w"3Sl.:-t~· COR\"CTSion plants. Th.: g.mcnr.td cn.:rgy· is used to suppl~ 
el.:.."Uicity and d~"t heat. Th.: s.nibb.ers th.al remo,·.: poUUWlts are lin.:d with 
Knipp \ 1>\I GmbH"s Sicrofcr 5923 h\lo-alloy 59. (Stainless Stc.:I Europ.:. 
(~lay 1993). 5 .. (-1).. pp. 57 (in English!. !SS'.' 0924-51!201 

1136 PROCESSING ALUMINUM DROSS 'WITH PLASMA 
(BJB.199JG8.Gl-0207] 
. .\!the hean of this aluminum reco\"cry system is a thmnal plasma ton:h-a tool 
thal c:onnrts elCl:lric:ity into higb-tmiperatun: thermal cn.:rgy. Without combus­
tion. a plasma heattng syn:m gcncntes tcrnpcrmJr -s of up to 20 000 'F 
Bcc:wse the h.:xt is gencnt.:d without .:ombustio1L ther.: arc no combusuon 
emissions md lb.: \"Olume of stack gas is rcduc.:d by up to 90• o l" dike 
.::on\·cntional processing. the plasma-fir.:d. roury furnac.: is s.:alcd to rcctu...-oe the 

ainounc of o"-ygen allow.:d into the \·essel. <lluny-lbr.:.: (331 \l.:tal Producmg. 
(June 1993). JI. (6). pp. ;-1 (in English!. ISS'.' 01-19-1210) 

1137 RECYCLING OF COPPER. (BJB.199308-Cl-0216} 
The paper examines the Cu cycle. t.:c:hnica! pro.:.:sscs for r~clu,~ and c:on­
\"enlioaal and special scrap. The lau.:rinclud.:s .:abl.: and .:le~ ~-rap. Future 
pros~"tS for recycling "'ill b.: affected b~ slrict.:r cmissi<.ns regu:aiions. lughcT 
waste disposal costs. and lhe Basic Con\"cr>llOll. part of lhc l"nilcd :\allOllS 

Environment Progrmunc Graphs. (C'JOCkm.vtn. K: COPPER 91 (COBRE 91 ). 

OTTAWA. O'.\"TARIO. CA."\ADA. 111-21 Al"G. 1991. Publisher PER­
G.-\..\10'." PRESS f'SC .. !l.laxw.:11 House. fait\"1.:w Park. Elmsford. '.'ew Yon 
10~23. l"S.-\. (199:!). pp. (\'ol. I). 27--13 (in Engli~h}.) 

1138 TIIE GREENING OF COPPER. :BJB.199JOM;.l-0072) 
The impact of m•vonmcntal protection leg1slalion 111 \'3r\OUI comt1rin on the 

Cu mdus~ is discussed. The procluccn hnc paid for 111•·est111C11I in upgndcd 
plant and sometimes greater operating costs by di,,,cning profits and unpro\"1ng 
producti\'ity. !1.le:mwhil.:. tn\ir11nmmtal la"s arc tiecommg c\C~where more 
complex and wmgcnt. (Hotison. S.~ COPPER 91 (COBRE 91). OTTAWA. 
O'.\"TARJO. C.-\.-.:ADA. 11-21 Al"G. 1991. Puhlislwr. PERGA!l.10'!" PRESS 
f'SC. !l.la""°cll House. flllr\·1ew Pa.1'.. Elmsford. '.'cw York I0~23. l"SA. 
(199:!).pp (\.ol 1). 111-119 (in f.nglishl \ 

1139 US AUTOMAKERS MAY SHARPLY EXPAND USE OF 
ALUMLIWM. COMPOSITE MA TE RIALS IN \'EmCLES B\" 

I 1997 MODEL YEAR. (BJB.199.JOM;6~1491 
Tu" nc" formula products from s1a1nlcss slcel surf.a.:c lrcatmc:nl 'rc.:1ah•ts 

1 
I ·s mmufa..:urcB of can .1lld hglll trucks ma~ sh.11pl~ s1cp up their suhstllut1nn 

. \n<>;>»l l..rd arc daimcd 10 .:u1 c~u. and reduce cn•·ironm.m1al prnhlcms Clean<r ''~•eel and .:as1 1r11n ma1mal h\ hghlc:r "c1gl11 aluminum and .:omp.is11cs 1n 
C::\ rs a nnl'·SC'li\·cm dcp-o.,ni: •gent which also rcmn»es th.: oxide d"''''" .. "" Hh1cl~ ~t.vtini; in lh< 19?7 model •car The ne(d for mor~ \\ldc'fll'cad u.<~ nr 



WASTE MINIMIZATION IN INDUSTRY - BUSINESS ASPECTS 

.\I mJ .:omposik rmrcri;al in _.1!'· built ~"2'5 md bgbl trUd.s of 3750 lb G\"W 
is prirmrify cki'l.·.:n b!-· 1113111bl~ .:ompli:lru.--.: to le..- cmissitJD .-dli.:k sun.brds 
-~- cm.."ted into i- b~ !ht Sbk of C;aJifonm. l"S . .\. ~- lhe 1997 ~l 
~-er. ::s-. of the f1«ts of cars md light tna.'"b sold in C31ifC"1lia :arc~ 
toanil from1hcirt311pipcs not 0.075 g mi!cofnon-m~ orpn;.: gli<S. 3.4 
g mik of c:ubon monollicL: md 0.4 g mik ofni!rog.en oxides. (Sbrl"s C~ 
a.:nt ~-(Jun,: :?S).:. 03). pp. 49 (in EnglishJ.) 

11-IO STRUGGLE FOR COMPETITIVENESS: A."' Il\l>liSTRY ' 
PERSPECTIVE FOR TIIE NINETIES. (B~199308-G8-0812l 

t" MnO.-e the~. uriffs it IDd unposr:d in 199:: on lieu anportcd from the 
Cm»mpro•"UlCCofOnwio:mdCmaia~tos..-npsimibrlybighpuniti•-.: 

L'lriffs it bad imposed on b«r mmuf;a..'1med by two .~m .:ompmics--dl.: 
G. Hcikmm ~g Co. md the Stroh Bre..-mg Co. 1.~;m '.\lcul '.\131'kct. 
(9 Aug. 1993). 101. ( 1~::1. pp.:: (in EnghshJ ISs:-; 0002-9998} 

1145 METALLURGY vs. TIIE El'vlRONl\IENT: TIIE CASE 
OF TIIE TEXAS COPPER CORPORATION. (BJB..199309-G.a-
8083) 
In '.\larclt 1992. lbt '.\btsubishi '.\btcmls CorponbOt\. lbt pa'Cllt oflbt Ten.< 
Copper CorpontiolL -cd the abandoommt of a propused S.."'00'.\I copper 
smckl' in Texas C~. Texas. This ~le dis..-usscs 1hc modan metal!~ 
pbntsintamsofzcrochsc~uponm,"ironmcnt. ..\bandonmcnloflbtTe:as 
C oppcr pro~"t ss apparmd~.- irrc•·crsible. This ss :i s1gnifi.:ani loss in num.:rous 
terms. including the effort to rmc..- the .:ornpetim·11: position of an imporbnl 
basi.: ~: the no:J to .:re:llC jobs. many of than high p;t.~·mg: !ht dri•·e to 
swa~· !Ddo: b.1lanCI!: bctwo:n the L"S and <>tho:r countries: md the struggle to fmJ 
a balance ~-c.m en•imnrncnl prot..:.."tion 3lld industri:ll do:•·elopmcnt. II" sdllibr 

This p:tpcl" fo..'"USCS on wmr scan to be the lading inclh:aton of prosp:ri~ in thc 
Cu~-~ Ibis ~-adt: the ~al distribution of deposits. .m•~­
l'OlllllCd31 impa.."t.. '3PiW 3lloalion and a..-id consumption. Thctt is ;i ~ 
for mtttmg CR\~tll cntcm :ll :>.reasonable profit nmgin. but th,-.,;.: ..-irh 
limdcd a:id dcm.md within ~-onomic ~..-ill foa.."le h3rd times t~ mttt gl"'.M"ing 
cm"inlamcntal C1lllQmlS.. ri:suilulg in~ min.: ck>suus .. -\l tho: otb.:r end. 

th"'5<t ..-ilb old ..--zstc dumps ...-ho :t.tt thinking 3boul smchmg capa..'i~ .iddillOn:S 
..-ill need c:ipiul infiu.x :>.t :>. rm>---h brgcr r.arc th:m ncr bcfou Thett is :i gr"""ing 
n«d to idcrnalize ~ dfcas har.."k to lbc ore blo.oi.:s before :>. mc:mingful 
.:stmuk of..-orlcl Cu rcs.:r.-.:s bee~ a•-mabk. 18annach. H.~ COPPER 91 
iC08RE91).01T.-\W.-\..O'.'.T.\RJO.C.-\.-.;.-\D . .\..18-21 Al.G.1991.f'ublishcr: 
PERG . .\..\IO'.I' PRESS l".l'C.. '.\la."<Well H~ F3in~ Pa Ebnsl~'fd. '.\;c..­
Yod.: I05:?3. l"SA.(199Zj. pp. (\"ol. l). 57-66 (in Enpishj.) 

: losses au to be I'"'~ in 1hc funrc. -.e must clC\"clop :>. more cnhght.:ncd 
~--It to !ht conflt .. "tlllg inkRsts of cu.-irocun.:nul ad"-o..-.r.es. in~·. and 
Kgubtory ~.:i.:s. •K.:llosg. H.H: J0'.\1. (..\ug 19931. 4S. (8). pp. 32-34 [in 
EnghshJ. ISS'.1' 0148-6608) 

1141 O'\'ER\1EW OF PLASTICS RECYCLING IN El'"ROPE. 
(BJB..199308-Pl-0165) 
.-\.:.:ording to an e~itori31. the Western Europe plastics •11.1Ruf.a..--turini; indu~-
is con:~ intaiscl!'· on die wk of mamging the toUl pbst~-s u:ist.: :uismg ' 
from its a.ti'~ :ind scckmg to do so wirhoul ~- additional bunt.:n on 
..,.,-ronm~I.>! raourccs. It ma•· be possible to achieve o.-aall m.:.:h111i.::>.I 
r.:~·cling of pbstics of approx 20" .. "ith !ht babnce rcco•·.:n:d for WU' \-aluc 
:IS fuel. EC sira1egy on ..-astc is bncfly sUlCS :is 1M ptt\·cntion and rcdu.:tion of 
..-;ast.: arisings at sour.:e: die lllCl'otascd use of rc.."Y.:ling and re-use of rmt.:rials 
..-ha'e•·.:r possible: a:id lhc safe disposal of una.-oicbbk waste. ('.\.lanhcws. \".: 
Pbstics. Rubber and Composius Processing lllld . .\pplic:llioos. ( 1993). l9. (-'). 
pp. 197-204 (m English! ISS'.' 09~9-3111} 

1142 ZINC PHOSPHATE PROTECTS STEEL (BJB..199308-SS-
00.Ul 
The 1 ·s Do:p:vtmcnt of Energy·s Brookha.-cn ~:111.ional LaboC31o~· tw .i.:.-c1. 
oped a zin.: phosphate .:oatu1g that proteas st.:.:I surfa.:.:s ag;t.U1St ru't and 
.:orros1on The .;oa1U1g can be used on numerous aulomoti,·e patts-fn,m motor 
lllOUl'dS to dip f~-(o reduce corrosion 3ftd prolong lb.: life of the ,-.:hi.: le. 
Bro.~·:.m·s - ZUIC phosphate .:oaling process is more efri.::icnt :ind m•1- ' 

ronmcnul~ safer than pr~;o'JS methods. It "lls corrosion pr.:vcnt1<>n fr<,1T. a 
~5-st.:p chen'llCal process to one-step using onl~ lour .:h.emicals :ind "ater 
•Tooling and Procluaion. iJuly 1993). 59. (4). pp 16 [in Enghshl ISS'.' 1 

1)().$().')24 3) 

11.U ON 11IE PROBLEM Of EQUALIZING TIIE ECOLOGI­
C AL BALANCE. (ZUR PROBLEMA TIK VON OKOBI- 1 

LA.!lizvtRGLEICHEN.} (BJB..199309-G4-0081 J 
..\ qualiutsve re·analysis of the ecological b£lance of the alllcmntl\ c intake 
nwufolcls ~of c:ilher p.>I~ amide or aluminum a.llo'.1-s is pr.:unted. Th< alllhor 
questions the h~l'othcsis U:at lh.: enussscns of CO: di.nng :lUlomob1k Ille •c 
propo111onal IO "eight. Rc·311al~'IS or the data on prncl~"t1on 311d toul .. , •• ,.:le 
us~c o(lhc J~•. glass r.:infor.:cd pohamick 6.6 manifolds and tho~~ made of 
<i- -\lSilOCu.lF. and G-AIS19C1L1 Al alloys shous that the .\I allo•s h.1..: m 
.:.:nl,..gi..:al ad.-:anugc. esp.:.:iall• m regard 10 re~·.: Im:; r O.tcmw111. F .. .\lu· 1 

mm1um. (\I~ 1993). 69. '~ 1. pp 440-441 [m GcnnanJ 1ss:-; 0002-Mll?i 

11.U BEER WAR'S E~l> SOT AX RELIEF FOR ALL"W~UM 
C A~S- IBIB-199309-G.a-008'.lJ 
Th" Ont.111•' go•.:mmcnt hung on to its SO !().:;an .m.:r,,rvn•n'lal dUI\ "n 
Jlurmnum beer .:.aM 1n J s-,..:Jllcd .:omprom1sc ,,.,th tho: l ·s supp,.cdh .:ndin~ 
!h·: 1 ·s.c11ud.a 11.:er ,,.ar Ir IM.l.ed t•' <oni< hl.c .-\I •.111> mJ\ ha,,· !>.:en 
in;id,cr1tnlh .:n11npltd nn the •'1.v ,,,- "~l'Cd1Cn.:• "' fu11hcr the '•'rth \m<n~an 
Le• Tr.id.: .·\grccmmt Th• I :<;and (.an.ad.a d.:.:l.tr•d 111.:, hold r•· ... !,.:d lh" 
lnng-ru11"mj!lr.tdc ";v <'\ef 1mrnncd 11.:cr. { "nd.:rlhc .1r,r••m<nl. th< I S .1i;r•cd 

11"6 NON-CYANIDE BRIGHT z~c PLATING PROCESS. 
(BJB..199309-GS-0091) 
Zincaslot 30. an :alblin.:. ~-midi: brighl Zn pbting ~--.:ss. suitabk fo: 
OOlh r:a.."k a.d band pbring. is dc.-elopoed. The soliawn cantains a chcrnicall~ 
pure zm.: oxide. sodium hyckoxide. :ind i..-o addition agents. ))e.-e!opcd to 
o.-crc001C some oflbt problems associ31.cd ..-ith the usc oftolti.: cyanide zin..--s. 
the m•ironmmully-fricndly soluncxi is said to pro•;& an e•·.m deposit ..-db 
ex.:dlcnl cO\"enng power. pius a nigh ic•ci uf l>fi~lnotS.S .;;;.:;. ,.,i."l.: =.:::: 
cl.:nsily range Calhod.: .:umnt dcm~- for rack plating is 1.S-4 A elm: :ind for 
Nn-cl plating 0.5-1.4 Adm: .• .U lhac au no .;omplexing agents in the solution. 
W:wncnt is both simple and economical. The dJIUClll tre:lllmcnl consists of 
neutral~ 10 a pH of 8.S-9 ..-bich is adequate for mlucmg the Zn contmt to 

below the admissible le.-el B3lh mainl.mance is also stnightforward. as tlk 
pwing bath uses only i..-o additi.-cs. a starter and 3 brightmer (~e..-· Coating:; 
k Surfa.:cs. (Aug. 19931. pp. : [in Englishl) 

1147 CADMIUM CYANIDE-FREE Pl.A TING PROCESS. (BJB. 
199309-GS-0093) 
The '.'o,·al)1c 370 pro.:.:u utilises a sligl!tly·alk:lline electrol~-:C. complctcly free 
of :iny cy:inido:·bc.lnng constituents. The addition a{;'Clll Wa.< ck\"elopcd t\\ 
pr>duce a semi-bright to bright deposit for industml applicalions. Its usc is 

.:!aimed to markedly unpro..,·e the lo..- throwing 311d .·o•·cring power of the 
ckarol•"tc. :ind dcposiu produi.:cd by this process ha.-.: ex.:ellcnl !>au-mail 
adhesion. good lustre and du.::tility Th< process is lumtcd to barrel plating of all 
types (horizonlal. oblique pcfor:llCd 3ftd impaf oratcd ). II can be used in both 
manually-opcnrcd and automatic ~quipmcnt ai a ~ ick rang;: of tcmpcmurcs. 
i . .:. ~100 'F (15.56-37 73 'C). with cathode .;urrm dens~- of 2-15 :\SF. 
ailOlk Clln'cnl dens~- of S-40 :\SF. The bath .:ons1s1S of cadmium oxide (0. 5-1. ~ 
oz.gal. metal). ammonium chlonclc 3-S oz.gal. anunomum sulphale IG-15 
oz. gal. So,-aplcx (acting as :i butrcr. anode com>sion ag;:m. and cadmium ions 
subill$CI' at the pH oflhcckarol)"tc) 10-•b) .-olum.:. '.lto.-alytc 370-A O.S-1.0"o 
b~ volurn.:. 3ftd '.'oval'.\-"tc 370-W ..-.ming agent ..-11h a dual pr~ of rcd~ing 
surf.Ice 1ens1"'1 oflhcpl.wngsoluuonas ,.-.,n as being ananti-piningagmt. C"c..­
Coatings. k Surfaces. (Aug 1993). pp. I [m F.nglishl.) 

11"8 SEW DISK SHUTTERS JUT MART. (BJB.199309-G6-
01831 
<;umnomo Light '.\!cul lndusin.:s Lid h:.. sUl'lcd shippmg samples of 3J m 
mi.:ro-flopp) disk (\IFOJ shuttm uh1ch are made of J ncul:· ck"·clopcd painttd 
ilum1num all"Y shed 111Stod of the morc·"•n•.mhonal suinkl.s steel shccl 
\l~t l~ 1n \IHJ ·.hun.:r.; au made of suinle.- sttcl shc•t. "h1~h r~qurrc:; Ilic 

use of press 011 dunng tho: prn.:.:ssing sugc and ;l.:msini: w11h sol•·cnts such JJo 

tn.:hloroct!1,l.:nc The use o( press oil 3lld solwnl 1< .:ons1d.:rcd cnnronm.mUll~ 
J;ir.:Jr.ing The nc..- rr•-.d1i..1 ,,.h1.:h 1s .:oJled ,,.llh a <1"'.:1al resin p;unt dC\cl"l'cd 
for . \I all<'\. omm lhe nc.:d for press 011 and the .:lons1ng proc.:ss The coated 
•II'" 1s e"q)c.:tcd to he ... cd in m1ni-d1sks 1\II>-1. "h1.;h arc gaining J'<'pul.inl' 
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in the ;audio m:ulct. (Furub"-;a. T:. .~m Mcul \l.ulc:t. Ill Aug 19931. 
IOI. (l~). pp. 6 (in English). ISS:S 000::-9998) 

11"9 EC~BALA."'ICES FOR PLASTICS. (BIB-199309-P~) 
Thoe Europcm Ccnin: for Pbsti..-s m the En,1ronmo:nt (P\\"\11) hli published 

E..-o-mbn..-c m.:Thodolo~ for ~ lhcrmopb$tics. This t.edw.:31 p:tp!t' 

IS the n:sull or :l l\\"O ~-.,. proj~"t by the Europ:m pbsn.: industry lo pronJ,, :l 

mcthodo~ f« ~"ing m ~-o-b;abn.-c innlll~ of th: lll:lpr pl:lsti.:: 
ID:llai:lls aunuf~"tll!'Cd in EuNpc. :\ p;111.:I of in~:il .:xpcns s~·is.ed 
;and .,~loped :l mdhodolo~· dPl .:ould be used diroughout the ~ :llld 

...-;as .:omp:dibk wilh :all simibr known pro..-.edurcs. Thoe stud\· ...-:as dcsipt~ to 

pn>'idt :a sunlbrd for :all P\\ ~II member .:omp;anics r.> .:omp.11'C tt.., '''"iron­
mmtd imp;a.."t of their o"'-n indi,idmJ pro..-csscs :Hid to pro•-idc ;a ~ts for 
brgdCd impro•-..mcr:t progr:unmn Copies of the bNlld :arc :a•":lil.3111.: frum 
P\\~IL A•·cnu.< E. un :Si""""crth~w -'· Box 5. 8-1160 Brussels. Bdgtum. 
(Ch.:rn~ in Briuin.. (Jul~ 1993). 29. (7)_ pp. 566 (in Englishj. ISS:S 0009-
3106) 

1150 STEEL FOUNDRIES AND THE EPA.. (8~199309-Sl-
0071) 
S~l foundries tfgr produ.:I< suinlcss stttls oftm n:.:cl\·c onkrs f« high-ni.:i.:...I 
nob.: allo~s. "'-hid! in tcnns of prod&L"tion ellpdtisc anu mdting "'lUtpmenl 

r>:quimnmls.. ;ar.e .esscnti:ally cxtcnsioos of the stainkss-stttl r.mgc. Th.:: En• 1-

roamClll:al l'rt>fA."tim Acts requires P311 B :lUIOOriution foe b.lClt f.:rrous :ind 
noafcrrous :alto~ produ..."tion in SUo'b shops. and~ sh'"t.::r conlrOI of EAf ' 
emissions . ...-ilh ... ilh.-h mmy n~ stttlrmkas ;an: struggling lo.> .:omply. ':\.l.:&r­
ron. \I.; F~· Trade Jourml. (II June 1993). 167. ,:;.iTT). pp 3"'8 (in 
English). ISSX OOIS-9042) 

1151 BIOLOGICAL TREATMENT OF FULL-STRENGTH 
COKE PLANT WASTEWATER AT GENEVA STEEL (BlB-
199309-SMMm) 
.-\ single-sludge biologial tremntnt process has c.:onomic ar. ~ op.:nlion:al 
:Mf\·aragcs o•·er com:cntiorl:ll s~-surns. Cok.< plmt wa:skWalCT conuining am­
monia conccnlnlions 3000 ppm. COD of 8000 ppm. and high .:yanick. phenol 
and thio..")-malC cOllQmlr.llions ;ar.e r.:dua:d in the diluent to ammonia '"'""ls 10 
ppm.. COD kvcls 600 ppm. ;and negligible phenol conc.m1n11ons using 3 system 
inst:alkd by Gcnc\-;a Steel at i1s l"iah Uk" fa;:ility. (Sh:a .... KC.. lrun and St«I 
Engin«r. t:\ug. 1993). 70. (8). pp. 29-32 (in EnglishJ. ISS:S 0021-1~~9) 

1152 ZINC REMOVAL FROM STEEL MILL PROCES;'.; 
WATER AT LUKENS STEEl. (BIB-199309-Sl-0073) 
Industrial gro"'1h ...-orld-·..,icf.= h3s pul m incrasing ckmand on the m•·ironm.ent. 

ugisblion requires complian.:c to more Slnngcnl lcnls thm "'"" b.<forc. In 
1991. Lukens Steel 0.-oughl on-line ;a hy•.irogcn pcroxick w~'I' tr"atmcnt pbnt 
sp«ifi.:all~·t;argcting reduction<'f zai.: in the process w:11crsystcm Th.: Zn lcnls 
h:ave been consistml:;· reJu.:cd to 0 . .J3 ppm using the sysl<ml:. ,.,, . .,(s u low as 
JO Pl'b arc reached througlt a s:;-ncrgisti.: copr...:ipitalion r"~"lion coexisting Zn 
and iron ions. (\fait. l.S.:. Iron :Hid Steel Engineer. (Aug. 1993 ). 70. (8). pp -' 1-'"' 
!in Englishj. ISS:S 0021-lSS9) 

1153 TOLL RECYCLING: WIN-WIN DEAL FOR omo. USA, 
MINI-MILL (BIB-199310-Gl-0288) 
l~ICO Recyc:ling r~ccntl~· opened a Sl7.8 million fa.:ilit\· in l llrichnillt. Ohio. 
l"SA. jUS\ <Wfl' the fence from Bamtd Aluminum·s '.l.c...-pon mill. which 
produ.:cs coilstock for structunl and f:abriatmg applications. &met and IMCO 
have signed ;a 11}.yt:ar nclusive ~upply contract lhat gives the S"""pon mill 
~ l\ICO"s l6~ million lb ~tar op.:l'::llion t1>1l-pr<'C"sscs Al s.:r2p pur­
chaud by Bmnct. and rcpla.:ts l\\"o Bannd re~ding plants-a JOO million 
lb ~e:ar opcn11on in t lvichnill.: and a plant in Ro.:kport. lndian:a. l"S.-\. that 
supph.:d 1-IO millir.n Ills yt:ar to S.,wpM. Emiuions from tho: l'.\ICO plantar.: 
estimaltd at~ e leu tlwi Barmct ·st 'hnchsville f acil~· alone: ( '.\lodc:m \lculs. 
(.-\ug 199:\). -49. (i). pp. S4-~6 (in F.nghshj ISS:S 0026-11127) 

11~ BIG COJL COATER GETS STATE-OF-TifE-ART UP­
GR4DE. [Bl~1993:0-C2~16J) 
C"lor "h.int:t 1n a m1nut.: or le<• 1s on.: "f man~ ad\·aritagc- ga11'1(d h\ '•'rand.JI 
I "SA "h.:n 11s coil coating unc 1n Scoll5Mro . .-\lahama. t ·s.\. "a.' r~.:cntl' 

HO 

modcmii:cd. Color ;and~ .:<lmlSl.en.:Y !us bttr. •·:ISll~.- upgn.J.ed.. from ~...,.1 
to ..utl :uid ~en (r('ftl onkr to onitt. Conirol vf pro.:oess .-;arPbks is DO'" 

Sbk-.>ff~ .W tilt linoe is n:»~ for :111~ stif!".:ning of cn\'lfOllmleftUI 

ttgubtioas ftO the 21st~~-- Thoe f~"il~ is UllC of the brgoest .:oil ~g 
lin.5 m the :Sorth -~ :aluminum ~. It appircs po~~ ;md ~lh: 

.:.mm~ t<.> strip up to 14 m "'*:Hid 0.013-0.60 m thid:.. It an h:uidlc coils 
weighing 16 000 lbs Pnn.-lp31 doemcftlS in the S :" million mockmization in.:ludoe 
:l .:lllllp~"k - .:.ming ~~'"tNll.. -- O\alS. aniss~ ~"Oftlrols. :l .:otl sph.:utg 
umt. :a_. p;aiN b.mdlmg system. ;md :a !It:"'· roll~ f \lockm \ld;IJs,. ( :\~ 

1993). 49. (T). pp. 68. 70 !in English) ISS:S 0026-SI:"") 

1155 EPA Ot'i MACT AND STATE PROGRAMS. [BIB-199318-
~13) 
In the l"S. ~'-a of the Clc3J\ Air :\.l~mt P;artn.-rship (C A .. \.IP­
.:ompnse1h'f chlorine. thcComposiks F3bri.:31o~ .-\.qo.:13li.m the inkmaboa:al 

Cast Pol~mcr .-\sso.:i:l!Jon.. and the :S31ioml \IUUlo< '.\l:.nuf~"tllrcl'S .-\sso.:ialton. 
m.:t with saff from "'" t·s En•·irmrn<nul Protc.:".100 Agcn.:~ ( EP :\) Offi..--.: of 
Air Qu:alil\ Pbnnmg 3lld Suncbrd5 (0.-\QPS). in Jlllt., :11 EPS·s otli.:o in 
Durham. :Sonh C:arolim. The purpose oftbc •istt u35 to ddcnnin.: EPA ·s pbns 
for dc•·doping \la.'Cimum .·\chicnbk Control T ..ctuwlogy (\!ACT) ~ 

for the .:ompositcs ~--and ro csublish ;a "o00ng ubnonship bct...-c:ai 

industry n:pr.:s.:nu11..-cs :mdO:\QPSsuff Tht ag.:n.:•··s position on '.\IACTwu 
d.:uilcii. followlng the mMing. C.-\.\IP bun.:h.:d a t...-o-p;art program On.: p3'1 

fo..-us<son lhc EPA sur.-cyofthc rompositcs ~-The second p:in ...-ill be 
a rnaj.Y. cffoo to cdualc the agency on composites 11W1ufactunng proccss.:s :ind 
fe;asibk .:ontrols. (S..-h...-cilzcr. J.: Cl on Composites. (Aug.-Scpt. 1993). pp. 
21}.:l (in English).) 

1156 SALMON BAY SEA TILE, WASHINGTON, USA ROLL­
ING MILL GOES STATE-OF-THE-ART. (BIB-1~)10-S2-0l61) 
SalmooBayStccls..anic.W:lShington.l"S.-\.asubshfiaryofBuminglmnStcel 
h3s just brought on line a SSO million.. UOO 000 tons yc:ar rod md b:ar hol rolling 
mill This facility is already cklinring huge s;a•ings m conversion cost. plus 
producti\-iry :Hid qml~· gaills. Thoe fast bu was rolled on 1-4 Junt 19?3.16cbys 
wad of s.:hcdulc. ~er time is "°"' c1o ... 11 75• .. .:re...-~ h;a.-., dc.:uas.:d 
in sizt. qmlity h:lS impro•·cd. transport cOsls 113, . ., shrunk.. and al\1tOlllllCRlal 
.:ompliancc is ;assurtd. (\lodem \ld:als. (Aug 1993). "'9. (7). pp. -''--'8. 5~51 
lin English). JSS:S 002~8127) 

1157 OCMA BA TILES GREAT LAKES INITIATIVE. [B~ 
199310-Sl-0077) 
In the spring of 1992. the EPA brought forth its propos:al for .:lc:uiing up the 
pollution in lhc Great Lali;cs. Thoe guicklmcs. kno,.n :as the Grat Lali;cs \\":def 

Quality Jniti:atl\·c. would standanliu dtcnu.::al .:ontrol r"gulations in Clhio. 
\lidtigan. Wis<:onsin. Illinois. lndiam. \l:nncsou. Pcmsylvani:l. and ~ ...... 
York. Sc..- rcstri..-tions could cost f~"torics. muru.:1pal wa.stcwatc:r planu. :uid 
other polluters bct...-tcn S80 and SSO~ million. OC'.\1.-\ manbcrs arc con.:cmd. 
particular!:;· about their nonferrous foundry members who undoubt.,dly will be 
hard-hit. shoold the initiatl\·e p;ass. The uso.:1:1t1<'n 1s iq;sct that tht guidclints 
fu.."US only on point source dis.:Mr-gcs "'ith 11111.: anmtion to urb:ui ruMff. 

agriculnnl r.inoff and dq>osition. or air deposition There is :also concern th3t 
the guicklincs will be enforced by the Ohio EP . .\ office statc...-ick. notj;ast along 
Lab Eric. The public .:orrmmt pmod on lhc in111~ti\'t ended 13 Scpccmbcr 
1993. (foundr~• \lanagmttlll and T.:.:hnol~. ( . .\ug !993). 121. (8). pp. 8 (U1 
En&lishj. !SSS 0360-8999) 

1158 REYNOLDS' PLANT HIGHLY REGULATED. (BIB-
199Jl l-Ga-00981 
The !pent p<1thncr reclamation plant at Gum Spnngs . .-\rk~u. CS.-\. is one of 
the lllO$I rtgulat.:d facilities of any t•pc 1n th.: su1c. Reynolds \lctals Co. s31d 
in literature designed I<' usurc surrounding resident• that the fa.:ihty 1s en•1ron­
m.:ntally sound Th.: alumU1um produ.:cr coo.:.:dcd th3t th.: mere mention of a 
f.i.:1111\ 10 tr.:al a mat.:nal cl:a.<s1ficd as a llalatdoos ,.ast.: .:an c3use cooccm 10 

th.: nc1ghh<>r.: Rc\'nold.< 0111hn.:d the <lcfK taken to mtn1m1u Cll\trorun.:nul 
1mpa11m.:nt (\\"ord.:n. F .. .\mtn.:an '.\lcul '.\l:arlo.ct 1 ~ C>.;t l'>'>h IOI. <19:1. 
pp II (1n English) tss:-.; ooo::-9'i•;R; 
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115, PALLADWM-Ot."'ILY CONVERTER UNVEILED. (BIB- II 

199311-CS.01"8) . 
.-\ lhrtt-•~· ~ti.: coa\-.:rtcr fOI' claning mol:OI' \-dlidc cxlmnt cmissioas I 
whi..ii miplo"!.-s only p:alladitn instad of coa,.·C211iomJ1~· ~ pblnam :and I 
rhodium bas been lk\-clopcd by To~-ou '.\.lotOI' Corp. The -1"!: cX\-.:loped 
cml~-st. ••-ti~- b:as ~~for perfonmncc. INnbility :and ~li3bil­
~-- is pbnncd 10 be used on SOtDt ~'1...:l:ass \-chi..-ks from Janmry •994. 

To,_"Of:a Wd. ~- :arrrox 9090 of Rh produced in the •••orld is~ for 
uCllDOci\-c ~-sis. The ~ ck\·clopmcnl should come..'1 !his imb.ilm.:ie in 
~-mdclem:and ;as ""ell ;as acak gJQkrusc or Pd. ToyoUsad. (Furub"':t.. 
T.:.-\mcricz '.\.lcul'.\.larkct..(24Scpt. 1993).101.(1!~).pp. 6 (in Englisht. ISS~ 
0002-9998) 

! 

I 
I 

1160 ENVIRONMENT AL EUROPEAN STRATEGIES.. (BIB- i 
199311-P.a-GOSl( 1 

A European Comm~· ~ of ~-bnial innontion in Ilic pbsti..-s ~- ·.I 

:and its influ.:1a..-c on al\ironncn&:al problems --iakd ..-ith pl:asli.:s ..-;ask. is 

disalsscd. Pxt of lhc study .:ompriscs :a su-:atcgic dossier. compiled by· J.C. 1
1 

Bonpa1s ordtc lnstilUl Fur Europ:aische l"mwehpolitik md D. Castiglione or I 
Pbstic Consult. The dossier points ad th:al n=ductlon of w:ISk must be "1-d 
le a spa-iftc mo&I of production :and .:oosumption. Critcri;i ,.hich an lad lhc 
pl:astics se..'10r to>r.111f ntioml waste imnagcmcnt :arc still :at an .:xpcrimcnlal 

SU!'=· (Cas3Ci. B :~bcpbs lnkrmlion.U. (July 1993). (10). pp. 30-31 (in 
Engl~b).) 

1!61 HCFC FOR RIGID INSULATIO:"i FOAMS. [BIB-199311-
P""4l052) 
ThcuscofHCFC 123and.orHCFC 141 b10~1accCFC II forblowingrigid 
polyurdhanc (Pl lt) foams is dis..'USS<:d. HCFCs have simibr ~ to 
CFC I I but a signi.f1C1ntly r.educcd .:ffcct on the ozur"" Layer. R.csuhs of SIUdics 
indic:atc 1h:at CFC II can be n:pl:accd by· HCFC l41b for lhe majorily of rigid 
Pll!. fomis. The nnsition frooi CFC II to HCFC 141b can be made widioul 
my investment md "'ith an ina'c:asc in fonnulalion cost of approx 1oa •. 
('.\.louton. D.: !'.lacpl:as lnl.:nwional.. (July 1993). (10). pp. 81-82 (in English).) 

1162 REDUCED EMISSIONS AT WEST SIBERIAN WORKS. 
IBIB-19931 l-SMl080J 
Rcdu..'1ion of allllOlphcric emissions an: :a main aim of !he cX\-clopmcnlS 
CIST~· und.:r ..-:ay al !he West Siberian Iron and Slee! Worlcs. A number of 
measures arc Cll\"isagcd. including Sarum coke-oven doors (Hcuhcr. Gcnmny) 
1h31....,ill prevent emissions tlsough non-scaled an::as; :a joint vmiure on ha-re­
$istanl BF stocl.·y:1rd rvnnm (l"S Quiglc·. Co.). silUring gas irealmmt by 
'.\.litsui. Japan. pro,.iding for a>mplctc utili! arion of sulphurous anhydride anc: a 
suiisunlial reduaion in emissions of hydrogen sulphides. (Steel Tancs lratcrN· 
tional (Scpl. 1993). 17. (5). pp. 4 (in English). ISS~ 0143-7'798) 

1163 IDSTORY-MAKING COKE OVEN RULE NOW ONE FOR 
TIIEBOOKS. (BIB-199311-SUOIJ) 
The unprccedcnlcd col.e o•·en nde lhal the steel industr~.-. the l'nited S1«l..-ork· 
en. cn\·ironmcntal groups and stale and federal cmironmcntal prolCCtion agen­
cies spcnl mos1 of 1992 ncgoti:atini is now fuial. the t:S En"'ironmcnlal 
Prolecoion Agency said. The ncgoti:itcd :agreement ..-as signed by the groups in 
lalc Oc10bcr 1992. but it has uk.:n lhc: agency :almosl :a ye:1r 10 fine IUllC lhc: 
:agrccmcru into a ruk '(be negotiations were the first su.-:ccssful etforu of 
govcmmcnl worlcing ..-ith incluslry 1<; develop :amcnchcnls lo !he Clc:111 Air Acl. 
The fin: mclhod of comph:a:icc. called the maximum xhiC\·ablc conlrol te.::h­
nology (!'.l.~Cn lnc:k. c:alls for cuts in cu1nnt coke oven emission1 ~- 66"• b~ 
31 December I 99S. The companies mus! adhere 10 midual nsk siandarcb by 31 
December 2003. (\'1ani. L: American ~fetal !'.larket.(220ct. 1993). IOl.(20S). 
pp. I. 9 fin English). 1ss:o.; 0002-9998> 

116-1 HEAT RES1STIVE STEEL (BIB-199311-S5~) 
flitachi ~!cul. in coll:aooratinn with Profcuor Emmtu• T Fujita. :a world 
auth~ on heal rcs1•li\'c 5lccl. has developed a low cc.st ultra-heal re•isli\c 
•lccl that rc•1sis high lempcrarurcs IOOO ·c While 11 "·a.< dc•elopcd for lllrho 
.:harg.'I' paru applicahlc lo h1yjl po"er au1omoh1le engines. lhc maserial i• :al•o 
apphcahlc 10 Ihm and hghl weight exh:au•I p:arts lo r.:ali7.c high po"cr lo" fix I 
.:on•umpllon ene:incs. ()\·er IO"o fuel sa•ing 1• fe»ihlc .::i>mpared w11h conHn· 
11onal •'Tlganc• ,\I"" the other a,h·an1.1sc is lhal the cxhaWll cm1••1011l> arc 

:zo.3oa.c1ancr (J~T~ H.pli!)its.(60.."t. 1993).4.(19).pp 1::-n 

! in English I·> 

1165 MOLTEN METAL SOLIDIFIES A HAZARDOUS WASTE 
SOUJTION. (BIB-199312.Q.GllOJ 
'.\.lcul producers arc not~ widl 1iloeir dikmm.as O\"CI' igzaefous b~·-produo.15 

One EP .-\ sUli:stio: piar.-cs dtc l.:\-d ofbazlrdous md toxic WUk ach ~-car at lOO 

million tonS. Panicubdy wilh wlid ~ all ~pcs of l "S aunuf~ mmt 
~ 1bc mounbng probkms of disposal. ff_.C\"a'. mcbl producing. in :a 
~-DRY otrcr:asoldioa IOllWIY oflhoscprobkms. A fom-yar-old~. 
'.\.lohal Mew T«lmology ·sin '.\.~l&SdlotS. b.as •pbechhe ~-mmics of lbc 
me~ pro.:.:ss 10 baz.--wan.e processing: :a ~hcn-mcW balh mbxs 
b:anrdota md to:O.: INkri:a'5 RSUlling frum an sny or ~aduring proc­
CSS6 to 1hcir dcmcaraJ parts so ~- an be c'.\11':tt."kd as ps.!S. ~ 

organics. md metals. These an be ba!ldlcd s:afel~· :as ""di z com~·-md 
p:rb:aps ne11 profubly. '.\.lost ~"1i,.-cly. lhc appro:ach olfcrs an dfc..-U...-.: 
alknmi\-c to landf"tlling md incinmlion. ~-Tbrcc (33~ '.\.lctaa Produci.Jg. 
(Dec 1993). 31. (12). pp. 37 (in En!fishJ. ISS~ 0149-1210) 

1166 THE BASLE CONVENTION AND ITS LEGAL IMPLICA­
TIONS IN GERMANY. (DIE BASELER KONVENTION UND 
HIRE RECHTUCHE.N AUSWIRKUNGEN IN DER BUNDES­
REPUBUK DEUTSC'HLAND.) (BIB-199312~111) 
The B:aslc COD\·cntion onbincd by· l '"".'within its En\ironmcnW Program on 22 
'.\.larch 1989 to pR""Clll the lnnSfcr md disposal or baz:ardous wztcs across 
bordas. Gmnaly bcc:tll1C a sipory oo 23 October 1919. The RiaUd OECD 
C.-iuncil decision C(92) 39 of30.3.92on procedure fortrmsfcrof poiso. :actoSS 

borders for use is ellplaincd. The impli.::alions of !his IO Ille waste-related 

~y :aR examined. (lyimcn-Sch..-:arz .• Z.; '.\.INll. \Aug. 1993 ). 47. (8). pp. 
7~7-759 lin Germ:an).1S~0026-0746) 

1167 PARTNERS WITH THE ENVIRONMENT. (BIB-199312-
GUlOl( 
Gcncnl Die Casters. In.::. {GOC). :an :aluminmn and zinc die casting .:omp:an~ 
stands ooc block from lhe CUiier of Peninsula. Ohio. l"SA. In I.he past. mct:al 
cast.lrS h:avc been :a type of~- which b:as llOI e;as!ly fit dO :a Clar :air and 
water ell\~. However. Gcncral Die C:astcn IS doing just Iha by· blending 
in10 :and nuking die casting work in hannoay ....,jth !he en\-irormcnl Eff«li\·ely 
combining industr)· and lhc environment is ooc <lf the most ch:allcnging :aras 
this indus1ry is facing locky. Gcncnl Die C:ast.:rs lw kept lhc: CD\ironment in 
mind ""hmcvcr rn~.sing the die casting prouss. and "ilal impkmctlling new 
secondary processes. Top priority h:as been givm lo the s:af~ of cmplo~·ecs and 
cn,.·ironrnenL The fXI Iha! no hazardous nwcri:als :arc used dirc.:tly •'r as :a 
producl of lhc die casting process is an indi.:atlOll of the e:clClll 10 which the 
company goes 10 maint:ain em-ironment:al compliance. Specially sclcc:1cd die 
relusc :agcnu :1re uscd to ucp lhc: ccnx:cn11:1tion and ovcrspn~· lo :a minimum. 
and to :allow for the highest dcgTcc of bum-off. All di~ .::asting madlines :and 
trim presses opcnlC with s~'llthcti.:: hydr:aulic fluids. (Gruber. L; Die Casting 
Engineer. (Sept. Oct. 1993). 37. (S). Pl'· 12-14 (in English! ISSS 0012-2S3X) 

1168 ENVIRONMENTALLY FRIENDLY COPPER EXTRAC­
TION PROCESS. [BIB-199312-GS.0171) 
A S:. cine _:-based mancm processing company. !nice Ply. ha~ de\-clopcd a copper 
elClr.M:tion technique which is more cn\vonmcnt:ally friendly than tndition:al Cu 
smching and refuling processes. ln!ce ~· rc.::eived S2. S million rcsarch funding 
from an inlcrnalion:al consortium 101es1 the process. This invcstmcn1 ""ill be used 
lo conslnM:I :a SO kg of Cu per day pilol eXlnelion plant :at lhc compuiy ·s sllC in 
Chals"'·ood. Sydney. Auslrali:a. lflhc: proccu pro\·cs vi:able. an SS million Jm 
lonncs yc:ll'. four-cell demonstration plan! will !hen be construclCd a' Pon 
Kembla. possibly by 199S. (W u1e ~lanagcmml and En•ir~nmclll. r.-;ov 19?3 ). 
'·(I). pp. 10-11 (in English).) 

1169 MATERIAL TRENDS IN COMPOSITE BOATBUILDING. 
IBIB-19931l-IM-0015J 
P•ugc oflh, :m Clean Aar A.1 w1il .oon ho: 'ausang in.:reascd rcg11lalol"\ 
pr~'urc ,..n 1 ·s hoa1b11ildm from the Ennronmcnul Pro1c.::11on ..\gene~. <f.P..\; 
and '>ccupa11onal Saf~· &. Hcallh .-\dmm1s1ra11on rOSH..\.) . ..\,;,;ord1ns '" a 
d1scu•s1"11 of lhc currcnl sa1ua1ion an boa1h11ild1~i:. II 1s douhlful lhal JWll <>nc 
prn.;cs•. cq111pmcn1 or malcnal .:hang.: "111 he th.: magi.: hullct .:n~11c 

Kl 



WASTE MINIMIZATION IN INDl!STRY - BlISINESS ASPECTS 

f*1r."3IOl'S att ~ fcx m lhc MXl f~ ~-cas; m.,_ ii is diff ... "Ull 1o c:sbblish 

;a~X\:h ""'19'***'"' •-boen !ht p.a.-.: ofrepblion. aad the Slada'Cls to.tU.:h 
dat industry will k htld. ttnWD m..:lar. H~ trom ;a l"S EPA-spomottd 
f\>IJuboa Pan-cnlioo F~,. Group ~lediug oa RcinfOl\.-.:d ~ Composike 
~3..'1ilrilag att dis..."1ISS<Oli (Pfund. 8.; luinfon:ed Pbsli.:s. (0.:.: 1993). 37. 
(I:). PP- IS-20. :1-23 (in Englishj ISSX 003+36171 

1178 MG INVESTS IN '.'n:w B..\ TTERY RECYC~G PLAI\T. 
(B~l,,_.l-Gl-GOI61 
~l~Us.:tuft-o,.-...ed Rhtinas..iloe Zinqadlsdwt is m\·ICStlng D~IZ~ mil­
lion in modaaising its !'.:..~ ~uiml s.:..~- 1.:-1 proc».-.ion pbnl in 
FMbcrJ_ Sa.~. Gmmny. 10 ~ ii on.: of lhc llK!Sl mod.:m Pb-a..-.d ~ 

r.:...-:.ding pbnts in the andusu'.'-- Th: p1n 11as :a produ.."tioa -=~~ of ~s ooo 
l ~-ar-twill us.e-· ex tnin>~. lhe benefits ofwbi..ia ia.:luduhigti lc\-cl 
of .,..,tlution .. -onirol g.lOCl scp:ar:Hioll of ~- ~isJli.ln of the 
sulplauri.: a.."id and cksulplwris;alion of die Pb~- (~lcul Bulktin. (:! fk.:_ 
1993). (7136;. PP- 11 (i11 English). ISS~ 0026-0~331 

1171 ISO TOMORROW? (B~l99-IOl-G2-G0121 
While hp;ln is - stou..ia in r.mns of cm-U.'lllliCllUI ~- C\·m !ht 
J~ bav.: rroubks g:iining ""'-~- amronm.:aul :1ppro.-:aJs in lhc l"nlkd 
Stius A dcuikd ~- U5 ken o:omplckd ~ l"S :and ~ 
cm.--.rtJlllllGIUI i;a,.,-s go'-.:ming major induslrW-f:a.."ilili.:s . .:miss1oas. Milsubishi 
~1.-:.:rWs. lb.: pattnt ofT .:x:as CoppcrS131'L:d :1 fasibilily ~-in 1987 md d.:r 
lW<> ~-.:ars sd.:.."1.:d T tS:IS City. T .:us. l"SA .. fou n.:w. modan Cu smdl.:r. Th.: 
pbnl W:IS publil..i~- -ounc.:d on 16 J~- 1989. Prior lO liw. 5131.: aad fcd.:r;al 
off"..._"ials \isikd Japan md :ass..-cd lb.: pr:nt comp:my dm all !he permits would 
~issued ..-ilhin 12-18 months 11"' flBl deuilcd p.:rmil :appli.:alioa was sub­
milkd oo 23 JISIC 1989. This s.:r in motion o..-cr 33 l1IOfldas of conflict bm>-ttn 
o<11\ irOllllliCllbl groups. p.:rmiair.g ag.:n.:i.!s. md ~ . .\fkr ~litsubishi 
saw die dieb~'S in w l"S. al cb.--ickd to build lb.: idcnta.:al Cu sm.:lkr- in J311&. 
Th.::- obuincd !ht p.:rmils in 42 ~'S ;and buill lhc pbnl in Oii~- 17 mondas by 
.. ~g 16 h lb~- 11"' pl:aau now produces 35 mt la Cu m.:ul (~la.it~. T.S.: 
Engin.:.:ringand ~bningJoumal. (De\: 1993). 19-i. (12). PP- 16A-16B. 160 (in 
English 1- ISSX 0095-89-18) 

1172 EUROPEAN ALUMl!ll"UM INDUSTRY TRIES TO MINI­
MIZE EFFECT OF EC LECISLA TION. (8~199-401-Gl-OOOl I 
The Europem :alumuwm industry is lobbying on u..-.:r:al fronts to minimiz.: 
111<w.:s undier,.-;a~ by lhc E ... op:m Co.-nnussion to mlroducc rcgublions on 
~- pack:tging :and .. -.asw. aad on :11110m.>1i..-e ,.reds which ,.....,Id ha..-e 
far-r.::ai:hing dfccts .:in au opcnllOllS wilhin die Europcm l" niOll. In die asc of 
~. lhc EC"s mom.:nlUm '°'":Ink inuodu..-ing an En.:rgy CO:: l:lx aimed at 
mlu.:mg cabon di<>xade emissions Ullo lhc atmosphcr.: is re:1ehmg a critial 
sug.: For th.: S2.5 billion E,..op:a."1 Al andu.~. whou .:c.>slS :a..-c :among lhc 
hagh.:sl m th.: world .it who :tre an..-rc;asingly ha,·ang 10 choose between: ninning 
loss making smelters: or close dcM11.:•a..~-. a la." impos.:d on cncrr- could be 
.::q-:cted lo nisc cos:IS significant~. For most European smo:lt.:rs. lhc brcakt\"cn 
pn.:.: for Al~ S::?OO ml higher Ihm .:urrcnl n=kct pri.:cs. (Plath ~lculs Wecl. 
Ilk.: 199:tl.::. (12). PP- 8 [111 EnghshJ. ISSS 0026-0975) 

1173 NEW EPA PROPOSAL AIMED AT CHROMIUM. [BIB-
199-IOl-G4-8004l 
.-\ nc"' proposal from lhc En'vonm.ml.11 Protc.:tion Agmc~ "'ouldcUI chromaum 
.:missions sharply ;a1 a ~ as 5000 modi7.ang and el~opl:ating opcr:aUor·.s 
~id.:. The proposed aar-em1ss1on rcgula1ion all~ for lhc us.: of ma:umum 
~hk·•-3l>k polhaaon control t.:chnol~ The proposal as e~"1cd t<1 affect ~000 
ek.1;npl.Uang .and anlld11111g opcnllcru and 10 reduce CS Cr errussions h).· 99". 

from ~WT.:nl le\ els Lr.~s lhan 10" •of Cr produ.:tion goes Plln ekctroplaung and 
anodilang. :a.:.;cmfang tn a Cr spc-c1alas1 lll lhe l"S Bureau of ~lines. Bui lhcrc an 
num.:rou.• "'"'pan•~--mg and small-lh:tt perform ek .. -rroplatmg and anndiz-
1n~ lun..-tmn•. 1ndudmg m.:ul produ.:ers atld procc~son. (S.:hmin. R.. Amcm:an 
M.:ul Market.. (:fl!x' 1993). 101. (248). rp 7 (in Enghshf ISS:" 0002-99911) 

117.& US EPA MAY ASK PROCESSORS TO DISCL~E EMIS­
SIONS. [BIB-199.&01-f>.4..00011 
In rh~ 1 ·s. pr1..:~•ors f"I" Oic firsr llmc wnuld he required t•> rcp<>n cm1u1<m> of 
•nmc fiher mnf0"cmcnt• and h\drn.:hlnrnOllOfn.:ar""~ und.:r a prnpos.:d 
.: xr.1M1on c•flhc f cdcraJ go.cmmcnl .. 111\"Cll!"I' of 11'\IC .:hcm1.:~lrc'.: roe• "p \ 

~~~~~~~~~~~~~~~-

~ ~ gbss ;and rdf31."1<~ ,-cnma.; fiber.<. somcbmcs .-d :as tttnfor..x­
llldllS in pbsn..-s .. -ompos11cs.. au~ -=- .:=-.-er. ;and as ;a n:sult. !heir anissiom 
should be ttponoed. ~ltmwhik. EPA says HCFCs. "'lndl somdBDcs att used 
:.s 1-..Uing~. ~he anh ·s <>ZODe b~~r. •bdt Pfi"'C'."ts he anh from 
Wn-dar~g ultra••iold DdUlioa. Ldil ~~ mol subsba.-cs used 
b~ die pbso.:s ~ also •ould k M&d r.• th< lisi of chcm..:m for •iai.:h 
!be En\"lraarn.:nW i'rord"llOft -~~- ttqU1"S cmissaom cbla. The list would 
~-d..'Ubkinnurnbttto633if~propos;al~~cd. lbtpr~ .. ouU 
bkccff.:.."11J~19'l~- (G¥dn.:r.J. Pbsti.:s X~c<(Odruil).(17 Jm. 199-1\. 

~-t~). PJ'- 6 (in English) ISSX IQ.12..SO:..\:• 

1175 ENHANCED MONITORING REQUIRED OF MAJOR 
SOURCES. (8~19931-D4-GOOJI 
l" ndcr a propos.:cl Enbm.-.:d ~laailorrg Progran published in Oct~. the l"S 
EPA will rcquiu all major sour.:.:s of lwMdoos aar ~I<> anpl.l~ 

cniam.."°d momtoring t.:..iaaaqu.:s I<> cnsune and cl.:moastnk .:oolilluOuS ~·­
~.: with :tppli.:abl.: emissions limits Coa.,osilcs fa.:ilili.:s cmining more lhan 
Im IOllS ye:tr \lf ~TCllC a"C major ~- Enhan.:.:d moailoring ~ b.: lm.:d 
oo su..ia cquipmc:nl or t.:..iaaiqucs ;as c.xtbnuous emissions .-ilcxs. codir.uous 

pro.."t:SS or.:Olllrol cl.:\i.:e p:anmc1eriil\lllitonng ·~-- orpr...,..-cduus. aniss;oa 
calcubbons bascJ on Xl:qll.:d ~a-ring arinwion rc...-hnicpi.:s. paiodi.: 
•·mticalioa of cmassions. or pro..-.ess ~ ..r .:Olllrol ck\u FandCrS 
usang pcxubk or in silu nacasm-cntCDl die\-iccs_ Tho ~"1 caima.:.:d moaa1onn; 
proto.."01 lO be required f« .:omposiw manufa.."1Urcrs •-ill be the subject of 
ncgoli;alJons ..-i1h EPA during Ma.Ulllum Achi.:nbl.: Conlrol fo:hno~- cl.:­
,-dopmcN. iCI on Composilcs. (0.:.:. 1993-Jm !9'J4). PP- 4 (in [npishj.) 

1176 EPA WANTS FEWER EMISSIONSOFPVCPRECURSOR 
(8~199-IOl-P~l) 
lb.: t·s En'ironmcrul Prokction .-\gcra..-y ~urging funh.:rr~ in emis­
sions of die P\"C pRCUrSOr ~l.:n.: dichloridie at resin pi- because of ilS 
possibk .:m.:cr-c:ausing eff«ts. Howt\"cr. ii also say-s dial \inyl maltas • ..-hi..ia 
.:onsum.: aae~- an oflhc EDC in lhc l"S. ar.: responsible fcx only a small put 
of rout .:missions. EPA ranks EOC 53rd in emissions to thc cn'-ironmerlt 
upon.:d unckrlh.: :ag.:11'~.-·s awanory of 1oxi.: chc111i.:31 rekascs in 1989. It was 
t.:lllh .among suspc.:1Cd c:ar.:~at.•- Federal regul.uions consicl.:rcd EDC .i 

tuz.dom pol1111:1111 if cmillcd Ullo lh.: :1ir or w;&1cr or dispos~ of on land. 
(Gardncr. l. Pbsla.:s x~s (C>droit). (17 Jan. 1994). ~.(46). pp. 9 (in Englishj. 
ISSX 1042-llO::?X) 

l I 771'"IW CLEAN WATER BILL MA~- AFFECT US PROCES­
SORS. (BIB-199-401-P...-Z) 
.-\ l"S Senate subcommitl.:e is lO begin wort.. : February on a Clean W atcT Acl 
rcnew:al bill lhal .:ould call upon processors :and resin suppliers 10 rcdu.:c lhc 
.amounl oftoxi.:pollut.anlS lh~·cmiL .-\ subcoanmi1lccoflhe Scmlc En\ironmcnl 
.it Public \\ori..s Commir...:e will llc:tr a ..-asion ofth.: W alcr Pollution Pr.:\-cn­
lion and Control Act lhal sub.:ommillcc Chairman Bob Gralum. 0-Florida. 
sponsored 24 J~-- The bilrs pro\istons on l0"1c pollutanlS would r~c 
M>mo: fa.."1oncs lO tfC\·clop pol11111on rro:\·.:n11on plans for th.: first lune. The bill 
,.ould co\·cr pbnls lhal report cmissaons ex off-sit.: transfers of 200 000 ft. y.::ar 
oflo!Ci.: ~hcmi.:als . .-\bout 37000planrs would be 3'fc<:ICd. (Gardner. L Pl:aslics 
~cws (Detroil). (31 Jan. 1994). 5. (48). pp. 8 (in EnglishJ. ISS~ 1042-ll02X) 

1178 SOUTH COAST US AIR QUALITY UPDATE. (BIB-
199...01-P.&-000.1) 
In the l"S. the Solllh Coast .-\1r Qual~ ~bnagm1cm Dis1ri.:t (SC.-\Q~ID) 
presented rU proposed amcndmcnu 10 Ruic 1162 for p<>lycsrcr resin operations 
:al ;a December workshop The obJ.:.:tives of lhe proposed arncndmcnl$ :tre 1 •. 
rcmo,-c lhc ,..,.cnl .:xcmplions for uu of spi:.:i:..lr-· ru~ st.eh as gel coats. fir.: 
ra:ardanl polyester res ms. corrC1S1on rcsiSl.1111 polycslcr resins. and high pcrform­
m.:.: h0.11 resn The proposed .:amendments ,. ,11 andi.dc n~ monomer contelll 
limit.< for lhnc m:atcrials. The~ would permit monom.:r .:ontcn~ <'I° up to ~O". 
for lhc unC1Us,; >t.:gon.:s oflhc spccaalt~ resins used in lhc SCAQMD Then.:" 
hmit.< r.:nc."' lhc le.:hn<'I~ currently· a.;h1c,cd "' lhc !"'!y.:sler resin 1ndU1111).. 
,. h1ch h.u been defined h\ numcrou• SC .-\Q\ID lnd1L<ll"\ T aiik for.:c n1e.:llnt< 
<'\Cf the rasl year \\~n C<'!Tlplctcd. lhc draft cn\1rocun.:nuJ lf<'.:umcnt "Ill he; 

rnhn111tcd for a 4~-da\ puhh.: rc•·1cw prn<'d Th•'. amcndm.:n~ ,.,11 hc.:omc 
cffc,-t1H 1 Jul, 199.; (Cl on (omp.1111.:s. (IA:.: 1?9.1-Jan 1?9-'l. pp n (an 
~ngh~hf I 
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117' EPA USTS TOXIC CHEMICALS TO HF.LP PROTECT 
PUBLIC FRC»I ACCIDENTAL RELEASES.. ~199-401-P.&­
llfNI 
Thoel"S En'~ ProfA"tion.~~(EP..\\IDspublisbtdu.:• cibun"s 
ri~-to-kn<wo !isl oCtoD.: subsun.:cs dw is mr.ended to ~ .:tlllllUUllibe eo 
~'1 ~k.:s frooa ~ a..-..idml.Jl rdeascs. This list of .:bmUals 
was~ by the 1990 Ckm Air.~ .~ncino!:lllS In :lddlliolt to Z5 
~-cs ~;r~~- ind'*'i by CClll!JCSS- it .:...uins subsun.:es EPA be· 

*'~ ~ die most lil;.c~· to be :..:..~· ~ - -=~ injury. On 1 

pr.at..'1io:~ filllll. EPA ·sa..-...-icknl prn-.enboa drorlS c''UApc:oir<idcnbly widt '~ 
simibr~ is.sued by the O.:cupalioml W~ md H~ -~ 
tion !OSH..\). The ~-at~- is m*'Y lll<>"ing to .:ornpfy •db OSH..\ ·s 
pro..-.:ss Qf~ suncbrd ... "hicb mo ~ices~ ""1lhin die p1an1 to prn"Clll 
a..-.."idcals. TbeCk:m . .\ir ..\.:t.:targ.eslH!dtOSH..\mdEPAwidur~ingto~·~ 
« mDmiz.e w ~--cs t.f a ,;;;austtopbic a..-.."idaa. OSH..\ is .e!Cp«ftd 1o 

fo..~ on .eff.e..-u iAsid.e me pbm: EPA .. on lb.: impa.."15 oursick lh.e planl fen..-.:. 
(lbnson. D.: Chemi.:al and~ ~-s.. (3 IJan. 1994).. ;::_ (5).. pp. I~ 17 

(in English). IS~ 0009-23-'7) 

l llOliSPOU.UTION RECS SEEN PROMPTINGSTEELMAK­
ING TECllNOLOGY SHIFT .. (BIB-199401-SMOOll 
~en'~ n.-gubtions~·.:-l"S~ todiang.eproduc­
tion ~ 1o ;a,-ojd in.;rasiac cosu aad to .:Qalflly .rid! *'" cn'"iromla!W 
rcgubboas. a..-...-onfins to a rcccnl rcpon. Thoe rqort. pul togdher by tbe lnkr· 
mlioml Tr* Commission. Wd me Clan -~ .~'1 .~DIS of l9!l0 .. the 
Cl.em Waa ..\a."'1 and th.e R.esciur.:.e CCJllS.el'-.ion me! R.e.:o,~· • .\ct bav.e led 1o 

.e~ of S63S'.\I in 199:? for c:arbon sittbnak= md ~'nf for suinkss 
md alloy tool stied prodllCCIS. ~.ecn lm-199G. capital~ on air 

qlAI~· incr.:aed by 300"e. nsmg anolheT 9s•. in 1991 to S323.2.\I. (\"in.. L~ 

. .\m.riaa '.\.Ida! '.\.bdr..et. (I De.:. 1993). 101 .. (236).. pp. 16 (m English). !SS!' 
0002-9998) 

1181 BLAST FURNACE STEEi.MAKERS 1'JlOVIDE ENVI­
RONMENT AL AID TO ROMANIA. [BIJl..199•1..s.MJOO.I) 
.\ .iecision •·:as ~y mad.: for bod! '.'ippon St«I md K<>be Stttl to P"""ide 
tdmologi.:11 assis~ for cn\ironmcntal prot.e.."tion IO 1hc Galati St.eel Pbnt. 
Romania. me~ inleP*d st«lmak.er in Eas1'ml Europ.:. This is pan oflhe 
1~ gov.:mmcnl"s o"m.::as clirc:a aid (ODA) xti,;ti.es aim.eel md prO'·id­
ing cn'-VO-S. ;ind energy te.."'hnologial assislall« to 1he stcd ~ in 
China. Ccnfnl ..\sia. and Easrcm Europe. This ..-ill be ~ first lime tlw ODA 
.:onceming the .m'Vonmcnt has prov~ technological assisun..e lhrougll blast 
fuma.:.e st«lmakns. Bodi st«~ have alrady Kiil lhc first technologi.:al 
t.eam 10 Ronunia. b!'311 is already in !he process of providing .m'-ironmenl and 
~- r.elaled t.ec:IWlolo~ lo Sleclpbrits in Kaz.akhsi:in and Bulpia manly 
dlrousft dw Japan lntenwional Coopcntion -~· (JICA ). It is expc:.:tcd !hat 
this type of assismxc will .:ontinu.e to exp:ind in me fururc. (Japan '-lcW 
Bulldin. ( 13 Die.: 1993). 41-48. (S779). pp. 4-5 (in EnglishJ. ISS~ 0021-4~23) 

1182 US FERROALLO\' MAKERS FJND COSTS TO CLEAN 
UP EMISSIONS VERY HIGll IB~I99-I01-Sl-4J005) 
Chromium. manpnac. and ni.:kcl arc 1hc three mdals of highest con.:.mi 10 dw 
l"S E1wironmental Protc.:tion Agency regarding hanrdo• all' mussions fro 
fmoalloys produ.:tion fao:ilitics Compar.ed with olh.er indusui.es. fmoallo~s 
~m do noc emit enough hazardoUJ a:r polhants 10 be: .:onsidercd al#mine. 
'.'e,·enhelcss. rcprncrutivcs from lhc domes!«: fcr:>alloys ~- and dw 
EP ..\ arc working together on naional emission sundards for hazardo1a air 

polluUnts (~eshaps). By early 1995. lhc EPA shouldpropou fcdcnl rcgula11tM5 
•m.:cming environmental .:onvo!s on fcrToalloys production. (Coh.1. L'.'.1 : 
Am.:rican '.'.fetal '.\.larkct. (4 Jan. 1994). 102. C2). pp 7 (in EnglishJ. !SSS 
0002-9'.198) 

1183 ALUMINIUM INYOLVED IN PACK-EI ENVIRON­
MENTAi. PROJECT. [BIB-199-IOl-Gl--004~1 
P.Jr.:kag1n~ and die tm\1ronmen1 arc al Ille .:mire <1f 1hc "'de-ranging F.uropun 
cn\·1roomcnul proJ«I PACK-F.F.. and 1nst1:111H <1f !he Frcn•h '1ium1mum pr<>· 
duccr Pe.:h1~~ which 1s spm ... ;r:d h\ 111.: F.uropcan l' nion fks1d.es a numhcr 
orl'.urnpcan m;inufa.:lur.:r.. <>f ;:i;iver. glous and plai;11.;s. olhcr .\I pr<'Juccr.. Ne 
al•o tak111g t>al't. 1n.:lud111g ll<><'gcwenJ .-\lum1rJum Thi< c""1pall\ pr<'du.::es f<'1I. 
.;an •lo.:1< and .-\:uhlt C .-\I .-1th an nrganic .;oa11ni: for hcvcray.c ..:.tn hd< l for 

pa..bging purpos.:s. PACK-EE Sbnds for P~ -1 En'"VOm!Cnl in 
Eurvp.nhe~'1willnmlmlil 1997.(Hoog,w.:rt.Groqi8ullctin.(Jan. l994).. 
13 .. pp. I (m English).) 

1 UM EXAMINING TIIE OPTIONS TO CLIA.."1 UP FOU!\l>RY 
MILTING.. IBIB-199-182-GMJOOB) 
Thoe 1990 w"JrOlllDCDbl Procot\."tion • .\ct(EPA' is.:bmgjitglh.e f~oflh.e British 
f~ ~- lls SU'1..'1 ~ on kwls llf ~ :in: for.."111! .ill 
foundries lo .eQll~ their mode of op.en1ioo. Thoe roslS of imodu..~ lhe 
~ lllQSURS l'Cqlllrotd lo~-with the EPA .:311 be sipllf.cmt. and 
1his ll1ot3llS ~ in - .:1S.eS.. 11!.ett an be fm.m.:i:ll :as •ell :as o?l'l'l.iroam.:alal 
bm.efttS in ~lo a diffa'Ctlt pn-.;.:ss i.e-.'f1rlology. FCICllldri.es still opcnting 
on.:ol.e-f1mkupobs fa..--.:plrticubrprobkms Elo:.."trio: in.eking is ~y abl.e 
to m«t: EPA emissions SUDd:lrds wilhoul any ~..,.:of filnbon cw en'"ironm.ental 
.:onrrvl Th.e prcunl rules ~g emissions D".e dlcrcefor.e a SIJOng m..-.:uti'-.e 
lo ~ "' .elc.;uii.: mdbni;. pmi.:ubrl~ for rcp~-an.ent .:upobs and ne.-. 
insUlblions. ('.\.lakriab Worid. f! Feb. 199-1). :. ;:?). pp. 77 (in Englisi:J. ISS'.' 
096i-,638) 

11115 LEAD AND THI ENVJRONME1'1 .. EUROPEAN COl\l­
MUNITY LEGISIA TION .. WHAT DOES DIE COMMISSION 
HA VE IN STORE? [BIB-199401-Gl-0011 l 
In order 10 comply with EC al'"irorlm.ental poli..:·. the r.on-farou:s IC".id busin.ess 
..-ill noced L> ~"dop cobcrcnr: policKs on m ~ basis. '.\.bin aspecu 
should in:luck cbs.sif.calion. ballh :and saf~ at the ..-orkpbc.e md industrial 
pollution. ~lissinc data will need to bot ~·::d througll a criti.:al IC'Yw of :all 
subslan:cs md their ';irious uses and appli.:atioas. '.\.lanufa.:IUrers will b.a'l.-.e to 
cianons1nk their ~ldy to produi:.e and nwl.:t their products in a rcsponsi­
bk ..-a~. (fnncbats. A.: Ek\-mlh lnramtioml Lad Confcrm.:.e. \"cnic.e. 
~-. 24-27 '-lay 1993. Puhlisha: L.ead Dcvclopmmt Asso. .. -ialion.. -i: W~·­
moulh Sire.et. l.oadon WI!' 31.Q. l 1'.. (1993).. pp. :.2 1-9 (in English!) 

1186 FINDING SUBSTITUTE PROCESSES 11IA T WORK. 
(BIJl..199-IOl-Gl-00131 
'.\.ldal fmish.:rs and th.e induslrics they s.m··· :in m'-ol'-ed in an imporunr 

mission-ch.e mission to fat suiUbk. "ort.:abl.e substiuU procesus tJw ""° 
111c1r.e cnvironmcnrally .:mc..'1 llm> !he rro.:csscs ~ rcpb.:c. Finding subst1-
turcs is cas~. Findmg substilutc that don ·1 .:omprornis.e pcrfomun.:c is a 
ddf.ermt nWL:r CFC-b_.f compounds su.:h as Fr.eon 1" a good c:umplc of 
substan.:cs whose ahcma1i,·cs fall short as far as pcrforman.:c. Cadmium fmishcs 
off.er anodKr exampk of !he same lhi;lg. But progress is bein! m3dc Al this 
Juni:t\lrot. il"s usdw to ~ what opcions are .:urmidy a'-ailabk-and any 
limitations 1hos.e c.ptions mbil. Some of !he k~ mcul fmishing substJIUIG I~ 
zinc alloys for Cd. among othm. :arc dis.."115Ud. lfinishm • '.\.lanagcmcn!. ( J:m. 
199-i). 39. (I). pp. 2.J-26 (in English). ISS~ 001~·23~8) 

'187 NU OVA S.UllM'S POLICY FOR DIE TECHNOLOGI­
CAL AND ENVIRONMENT AL DEVELOPMENT OF THE 
ITALIAN LEAD INDUSTRY. (BIB-199-Wl-C8-0157} 
'.'UO'·a Samim. Iu~··s leading company i.." lead production and the •oun~·s 
sole produc.er of prvnary Pb ..-ith a produ.:tton .:ap~· of 170 000 lye¥. has 
adoplcd a far-rac:hing and imlo,·:111ve poli.c~· toward incorpoming ""' t.e.:h· 
nologic!. Substantial mvauncnl in Kl'l.'.cct has pb~ cd an imJ>'lf1alt role in 
pollution conlrOI. The comp~ is also tho:: main promnecr of 1hc C.'lBAT 
consortium for c:ollccting and rc.:y.:linc uud Pb b:llkric$. (Sandri. S . Elc,·enlh 
lntcmational LcadConf~cn.:c:. \"cnu:e. Ital~. 2-'"27'.\.fa~· 1993. Publisher. Lead 
Devclopmm Association. 42 Wc~molllh Str«l London WI:--; 3LO. n~. 
( 1993). pp. II J-14 (1n EnglishJ.) 

1188 EML~IONS CONTROL OPTIONS FOR AN OXY-FUEL­
FIRED FURNACE. fBIB-199-IOl-C4-000IJ 
Glass manufao:turm have In W<lfT' ~ .. c.u.;h fuma.:c cm1Ss1ons as s<>d1um 
sulfa&cs. SO,. lead <l'Cidc-. and olh.:r plll'1i.:ul:llcs '" g;a.<cs depending on Ille glas< 
.:<>mpos1l1"n S"·11.;h1ng fo an <'~·fuel S\SI~ .:an .;a\1£C h1gh~r emissions and. 
th.ere: fore. soluh•'l1S l'IUSI bot iound I · mlc:d \l.:G1ll C <1rp. has dc\·cl<>pcd a numhcr 
<>f '"J\S '" redu.:c 111.:se cm1ss1"ns Dllu1100 •<'<>lini: al the: furna.:c fihall$1 •~ 
r"ommmdc:d I<' redu.:c the rcmp.eralure and m•>1<111ro: ..:<1ntcn1. This will make 
nue g;u ""nd111on1n~ and pM11.:ub1.: .:.-llc:.:11m k« nsk\ 011111100 .:<'<'hnr, '"" 
al..- he used ;.- ~hm1na1c !he need f<>r h1r.h·1c:mrcr.J111rc: du.:1 malcnal< :\1r 
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J'<)llulion .:.>n!rol ~i..--o should ~ insubkd lo ttdu..~ !ht dim..~ <>f SO. md 
"''*' ,.~ ~ .-bk.it .:;m k:ld h> bopp.:r buildup Md or .:orroslOll 

~ .- injo.'"lk'll mo ant..: used fo .. SO. miu..-uon if no:dcJ. ~ ht*1'S 
should bt :ldclcd h> .existing dn"'UosUli.: ptt..-ipiulors h> ;a\ -oid h.Jpper buildllf'. 
unkss op.:nbng :II ;ab~ t.cmpenlUrl:. Duct a-- \-du.,~ sbouJcl bt ~,._ 
bkd ;md cb.-U ...:pb.".:d if~ lo a\-otd dust falluut. The fan lo.1d should bc 

n:.:a&--ubr.:d zs •~.ell-a diffcrcm-siz.:d fm or a nri.ibk-~~ cki'-.e -~-

ma.:hm.:30"omott.eftt..~~-dunun~stttls.~·Ndu--tng~itaung 

tim.e Xld .:llSts H01.•.evcr. lht l"S En\~ i'rol.:.."tloll . .\gal..! bu ~1':1! 

th.JI Pb bc nent0\·.ed ZS ;an in.tusln1I .-;ask I<' th< .:rnironm.:nt btl0tt tho: ~car 
2000. An ttSUlt. the SllRC is •orung to fuld a 'Ubl.: rcpb..~ tO.. 12Ll-1. 
wbidl is lht ~--s sund.ird lc:w:kd slttl (3PPfOX 1-IO b:lantS sold in 199:) 
(JOll. (Fd>. 199-1\. -16. 9:::1. pp. 7 (di Eng:lisbJ ISSX 01#-()6()8J 

dtal bt D«doed. In aic1i1ion. th.: n.-~ opcnrormusi: bc .:""IUI with sund3rd 1191 ENVIR~l'ffALPROTECTION: A CORE VALUE AT 
.. "\lOq ~ sin.~ the furm..~ .exhaust ..:oawtlS mo•U~ CO: md .-*t" 1 Oli'TOK1JMPU. [8~199402..s.&-G0091 
..-;mpoc. \.-\mcri.:z Ccnmi.: So.:~ &dktin. (fd>. 199.a). 73. (:::1. pp 6! fin bmipks of Olaolcmipu·s .:ommiuncnl I<' .:mlt\.~ imp<>'~ r.e 
Enpisbf. ISSX 0002-7112\ ! d.:s..-ribo:I which procluo.-lion oCsuUis1.: a..-id from sul!Wdionk n:.:O\·.med :u 30 

i i lg tom.e of llld3I ~~by tbsh smdbng. ttcb.,ion di w:aur ~ fnxn ~ 
1189 Q&A: TITLE V OPERA TING PEDUTS. [BIS-199-402-1»- I 10 ~ million m; mc1 introdu..-tion oe ---~t Dust ti-om th.: stttl 
0006) I mdtmg shop al Outolumpu Pobril bas bc.:n rNu.:.:d h> 0.2 ~I~ o( st«I 
Tllk ,. oC the Ck:ln Air A .. , .-\mcndmcals (C .-\AA} sign.ed inl,, l"S b• b~ 

1
. producoed. •hik till: mtlting .:;ip:a..~ ms bttn up from SO 000 t ~-.,.ir to toda~·, 

~Hush in Xo'-.embtt 1990. nequius SUkS to ad.lpl ncw ~ ~ r~ 000 t :i:ar (Outokumpu Xc:..-o-s. t 19931. 30. (~).pp :?6-~ fin En~ishJ. I 
Thit Tllk \" pmnits..: thc m.ems ~- wbi.:11 lb.: obj.:..11,-.:s of th., CAA:\ r.e II 

a..i111m:d. induding limiwions on .emissions ol air "'n.--s und.:r Title 111 md 1192 STRATEGIC RAMBlCIA TIONS OF CORPORA TE E~-
\"OCs undtl' Tdk I Titk \"p.:nnits .-illugul.uttb.e ~zclmodif..:alion VIR0!61ENTALPOUC\'. [BIB-199.atl-Gl-GOS91 
of ~.:s of air pollution. An ~k .expbins the ruJ.:s of :appl~ing fOI' a Tllk Th.: mincnls ~- bas bt.:n ~onfrontol by m..~mgl~ strmg.:rit "11\von-

\. panul. (S..-h•<titz«. L Cl on C.xnposit.:s. (feb.-lbr. 199.a). f'P 12-t3 (m m.:nbl negubti.lns dul ;u.: s.gnif..:and~- aJr.:nng thc a:ooomi.:s ofthc ~ 
Englisbf.) Hciglt1"11cd m.edi2 ~ tbua!S of lilipla•'ll md dccra.ing surport b~· thc 

gcn.enl publh-: lu\·.e ~.:cl the indmtn ·s diffi.:u!tio:s. R.:g;anlkss of their 

1190 RESEARCH CONSORTIUM SEEKS ALTERNATIVE TO 
LEADED FIU:I-MACHINING STEELS. [8~199402-S&-GOlll 
Tb.e lnstilUIC of .-\cf\·;m,;.:d llzufao:turing S.:i.:n<:.:s. z Ohio Edison Ccnl<tl'. bas 

formed the Stttl lb:hinabil~ Research Consonium ( SllRC) "ith the ohjo;­
frrc of addr.:ssing th.e is~ o( Pb use in fi'«-mxhining steels. Sp.:..-ifi.:ally. the 

.:alkf will Kd. 2 I.es.~ IO'.'<h: :oddita,·.e for pl'Oduction md 2ttcmpc to dc\·.,lop a 

pro.:"5510.:npnc.:rtb:llC\\ nwcri:al for .:ommrn:ial us.:. Lad-...-onbining s-::.:.:ls 

m«il. en'~ issu.:s pr.:scna a s.crious thne:1110 lb.: .:ontJnuCd nzibty of 
mming compmi.:s '.\.lost of lht dlmg.:s di .:<'!'p<lnk ~'11\TOlllll4tl'lb1 a.."ti\-itics 
~w b.e.:n ra.."liw. Paiding negul:dions pus«! fonnicbblc bul 1r..o-1.ain i.e.:h­
ni.:21 nequimncnts fol' .:.iaipliz..-c. and future ~~ clc\·clopmm1s arc 
ditf ... --uk to prcdi..,. (C:n·cnclcr. B W.: liming Engjn«ring (Cokndo). (lbr 
199-1). -16. (3). pp. ::o+:?fi"!' (in Englishf. ISSX 0026-~ 187) 



1193 El.OONA.TE THREE WASTES IN PRODUCTION (BJ:S. 
JSTEI001601 
To redu..-c CD'~ poll.aion in~ Pn.wD.-c(Cbim.) ca.:11 ~ 
was~ die IMgtt of lhc climimtioa or Mh."tioa of dlltt cftb:m "IQSta. Al lhc 
Y:lllbi S;-Uhctic ~G.:ncnl F~ 10.000 MTA of .;_4· dipbcn'.'imcthant 

diiso..~.- is proclu..-cd as ... ~-unor or po1'.'~- and P'-cs rise to 
clllumts conamimWI widl nitrobcnza.e. anilini::. md ben«nc dtloride. Tbc 
"'~ att ln:3fCd by dislilbrion to ttdu..-c lbc .:oamnlmtioa ~~ls to .;ampl'.'· 
•ilh .:unmt lcgisbliut. Tho: ttro'-cml compounds att re..~dcd d.-ou!fl lhc 
rca.:bon ~-c. Tbt s~-st.em ms be'Cll shown to ban «OOOtDic as well as 
Cft\iroarDcnlal adl,·aap:s O\"Cr the ~-e blo...ilcmi.."ai .:Ian-up of the 

elllumts which is .._--compaiid by the loss of \"21uablc marcrms. (W~. 
Yoofmg:. Firsl Scmism- on C1cmcr Production.. C~·- 19900917-20. 
fablisb«: l-SEP. (1990). (in English!.) 

11~.& NETT: A .;:ENTRE FOR THE PROMOTION OF 
CLEANER TECHNOLOGY. (BIBJSTED161J 
The Eurupcm imrUt in a1'"iroamal&al llUIUn (1990) •as wcx1h Cl.J billion 
ECt:. The solutions to cn\iroalnclal prol>lcms att to be pnl'-ided ~- scicnoe 
md inclusuy. mcl to assist in this WOil '"ETT ~ork for En'~ 
Tc..~· Tnnsfcr) ms bun dc..-cfosd to be.:- a Europcm infonmrioa 
.::-. ...\ PC-~lodem and a .::oand: .-ilb '.°'"ETI g;,.-cs xciess ,;a one tdc>com­
mWlialion lint to mon: tlim 1.300 dai basa.. and (Jl"O'icks specif..: daabascs 
on .:n'"iromnaul ~- An cxpbmboc of lbc SCl"'-iccs a,·lliJablc. die .::oadi­
tions and mc:dlock of a..--ccss. mMl.::har!es is g;.,,·cn in the report. (Fairclough. :U.: 
Fini Scmin:u- on Ocanier Produaioa. C~. 19900917-20. Publisher: 
l"'.'EP.(1990). (in English).) 

1195 REPORT ON THE WORKING GROUP ON (HALOGEN­
ATED) SOLVE1'"TS. (BIB.JSTE.CI00162J 
The r.:mil of the worbig pup asso.::iacd wilh l;.rEl'lE for the promorioa of 
.:lcmcr t«hnologics was to~ 1hc use ofbalogcmkd 5°"'-allS in indusuy 
and the bc:imc. a:Jd to propose \l":l,."S in whic:b the USC of such soNClllS could be 
reduced. the •-aslie .::ontrollcd.. me! to w1i3l eXla1l lhctt could be subsiitulioo by 
soh"ClllS less cl:umging to lhc en\iroamcnl Information would 11¢ g:irheml. 
monitored. andmadc a\"3ibblc thro.ighapmcl of ei.-pcrts. anctworitcstablisbcd. 
rcs.:-¥Ch and dc\·clopmcnl promokd. and iadus1ry encouraged~ elCllDplcs from 
.:au S1Udics oflhc adoplion of .::k- i«hnology to follow .::onccpb ofbmefat 
to bodi ~- md 1hc cn\-ironmalL Substiuion of t..alc>gcmlcd soh"ClllS is 
r.:.:omJllaldcd :os tht: preferred and most impor1.llnt way forv;:.-d. (Hillcrsborg. 
. .ug.e S.; First Seminar oa Cleaner~~ Cantcrtluty. 19900917-20. Pub­
lisher l ~EP. (1990). (in English).) 

1196 ENVIRONMENTALLY SOUND TECHNOLOGICAi. IN­
NOVATION (BmJSTE000163l 
The w:mming. given in 1972 al the l-S Conference on Human En1.ironment. of 
damaging changes in tht: ablloSphcre md gcosphcrc. has been followed by 
inlcrnalional dfoiu to reduce pollution due to industry. It is tht: con.::cm of tht: 
l;.; CClllR for S.::icnce and Tcchnologylhat the.::lc:uungof industrial production 
should be direacd to !he inhcrcnl pro.::csscs me! less rclian.::c pixed on md-of­
pipc pollution rcmc>\-al "ith often an associalcd problem ofloxi.:: wa11e disposal. 
It i:; emphasized !hat cleaner tc.::hnol.-igy r11.1st be 1nade a..-ailable. with lhc 
nee~· ad'onn31ion and raian.::ial asistancc. to industries in dc\"cloping 
cOW11rics. The solulion of the cn..-imuncntal problem requires intcmai<·nal 
xtion md 'oopcniion. with faalititcd tnnsfcr of rclc\'anl tc.::hnolor. and 
infor.nation. (Trindadc. Sergio; Finl Seminar on Ck_, ProduaiolL C:arUr­
b~. 19900917-20. Puhlisbcr: l"'.'EP. (1990). (in English!.) 

1197 THE INTERNATIONAL CONSULT ANCY CENTRE FOR 
ESVIRONMENTALTE.CHNOLOGYANDNUTRITIONALIN­
DUSTRY IBIB-JSTE00016.JI 
The lnlcmational Consultancy Ccnuc for En,.·iror:~cntal Tccmolo~ and ~u­
llltional lndw~ (ICCIJ •·•founded u1 1979. Consulun.:~-. s~-,tcms anal~sis. 
proJc.:t management. applied resur.:h anJ dc\#lopmcnl of nc- tcchnolog1cs arc 
sef'·1.:es pr•widcd o»er a wide spcctnm1 of cn.-ironmcntal pcill1111on .:onuol and 
.:lcan·up pro.:esus. and the rec~.:lmg of industnal and municipal wastes .-\n 
integral pat! of the .:ompan~ · s programme 1s coopcrall'>ll w·1th scicnufic and 
1e.:mical 1ns1ilut1n~ (Sarnim1. B.; Finl Seminar nn Cleaner Produ.:t1nn. Can· 
1crh11~. 19900917-io. Puhlishc:r ICCI. 1199()). (rn Enghsh( t 
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1198 AIPP'S ROLE IN TIII COLLECTION A.SD DISSEMINA­
TION OF l.NFORMA TION ON CLEANER PRODUCTION 
IBfB.JSTE•t 6.c;i 
-~ lnstillac f-. P~"UbOD Pre\~ Suppon IS to be ~ from lhc 
pri,-;ar,e andpublics.e.."10~.--an<t :..-.s'.sun:-• g;,cnto olbcr ~-in the promc>­

tion of dcm.:i ~-b"' pro=.......-'· ;mcl in paru..-ubr to :C.asc ~-ccn the l"S 
En,Vuam.muJ trok.."1ioa . .\go·.:.' ~~ industr)'-. A .. -..-css to c'.'q)Cftisc ~the 

information ~l"\"iccsoftl>o: l"~·f.Dn:."~ Prosnmm.: is to be r~ililxcd. 
1~ AIPP ~.;n...>a IS ~ •~ t;,ur .:uun.,.;ls spc..-iahzing in ~-s. 
~ inlplm=-t>rion. md 1a.i::iotogy. The .:.:oocm..:: and tio:hnologi.:31 
b¥ricn to clca Pf'ldo.."tion and pollull(lll ,-.inirol zrc to be i*ntificd md the role 
of m..~cs in th.- -'•-m.-oming of ll'l<l'C b:>~..:rs examined. lnclustr)'· is to be 

made _.arc of the a.-ailabk tcdmoi<t: for \he ll"'"cnlioa of pollution md of 
the ccoao>mic ad'~ dial may a!knd i1s appli.:ation. (Rimer. Alan L First 
Sanlll3r .in Clcmcr Produ.."tion. Cna~-. 19900917-20. Publisher .. .UPP. 
(1990). (in English].) 

1199 NETWORKED COMMUNICATIOI'\: mE KE\" TO 
GLOBAL PROGRESS IN POWITION PREVTh'TION A.'\"D 
CLEANER PRODUCTION (8~000166} 
Pollulion~-airion rcdlnologics i...-enot been •-ldcfy adoplcd intht: l"SAduc 
to lad ofbowlc9 of tho: oplioQs a\"3ibblc. lad. of f1113r1o:c.. md reluaan.:.e to 
modify mcdtods or production •bio:h 111«1 CUlftlll spe.::iftalioas _. coasumcr 
damnds. To dmigc prvduction paans and ea.:ocng.e die adoplion of oplions 

for pollulioa ptt\"Clltion .,,.. loaJ p-cmmcnr md industry the l"S-EPA bas 
undenakcn the Sdling up of an ad'ormalion ~ to ;.ct as a clearing house 
for expcrXncc me! t«hnolo"'· trmsfcr. Two informalion hocJincs exist top:th:t 
•ith a PC based Pollution Pm-eabOll lnfonnaion ~ System (PIES) 

•-bich is •-idcfy used ~ go\"cmrncnl md inmslry. A.:.::css is anilal:lc to ~ 
ti~ compiled by l:S-EPA. PIES. 1-rnuioaal Clcancr Produi:tion Informa­
tion Cornpura Sj"SIClll.. md is being AqOtialcd with indiasv)- coopcnti..-c for 
ozone layer ~ and with informalion ~orks U1 Europe. It is irundcd 

lhal tht: nctwc.;k will a.:..-umulalc and "'°'* information on an inlatulional 
s.::ak. (~lone. ~lylcs E.: First Seminar on Ckmcr Produ..""lion.. C~-. 
19900917-2C.. Publisher: l"S EPA. (1990). (in English).) 

1200 OE.CD PROGR.UIMI ON TECHNOLOGY AND [!'4~1-
RONMINT (BmJSTEOOOl671 
A programme was appro..-cd in ~larch 1990 ~- the OECD Coun.:il for !he 
cuminalion of iuomti\."CS and barriers lo innoution and diffusion of CR\VOn­

mcrul t .bnologics. and for the sccbng out of .:ost-cffcctive mezsurn to 

prc..-cnt pollulion. conserve imscrials. and rccb:c emissions in ~ and 
elsewhere. Coopcraion will be sough! wilh l "'.'EP lE and .-ith the OECD 
Business md lndusuy . .\d\-isory Group. Special support for the propnmc has 
been g; ... ·en by the l"S . .\.. Japan. and the Scthcrbr.d5. (tbnmcr. Rcbcc.::a; First 
Seminar on Cleaner Produ.::lion. Cantcrbuf). 19900917-20. Publisher: OECD. 
( 1990). I in English).) 

1201 PROPOSAL FOR SETTING UP A UNIP/IE CLEANER 
PRODUCTIONWORKINGGROUPCN SUSTAINABLE AGRI­
CULTURE AND FOOD PROCESSING (BIBJSTE•l68) 
A return 10 less :ntcnsi..-c fanning .-ith lhc adoption of organic mixed farming. 
wilh a reduced clanand oa fossil fuels. is ad\·o.::atcd .. -\II pro.::essing orfoodsluffs 
involves waste and an outpUl of cor11aminatcd waler. Ckaning and prcpant1on 
processes need to be revised and impro,-cd. •·ith the cleaning and recycling of 
water. It is propoud that a •orking ~be appouated 10 examine these matters. 
and re.::ommmd and .:osl lhc aaions to be taken. (Jorgenson. Michael Sopard: 
Fint Seminar on Cleaner Production. Cantcrbu~-. 19900917-20. Publisher: Cni. 
Denmark. ( 1990). (in English I.) 

1202 WW AND NON-WASTE TECHNOLOGY DATA BASE 
AT CENTRE FOR ENVIRONMENTAL SCIENCE A.~ ENGI­
NEERING IN INDIA (BIJl.JSTE0001691 
Clean technologies developed and optratcd in lc1Topcri11c dimates ha.-c 111 wmc 
.:•CJ been shown h~ research in Th.ailand and expcncno:es in India nol lo be 
apphcahlc under lttlptcal 'ondit1oos ..\ d.tta base specific 10 Indian 1ndustncs 
has been c·•olved by rnlunl~ effort lo pro•·1dc access lo 1nforma11on on lo,. 
and non·"asle tc.:hnolog1cs The da1.1-basc 1s designed for ac.:eu I" PC. 111d 
mformauon i.1n1.::1urc follo,.s the ICPIC rt "'.'l:F.P lfl fomtal Experts arc 11'1 be 
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""-ruikd t.> Ulllkrta.c ,°31j,;btion of the infonmtion re..-ct'~ ~ 100 .:~ 
stucb.:s h.1.\".: bttn plbcttd or ... m...il Sl:'"cnl elWllplcs ~ quolCd 111 lhis rqiort. 

~ pnnision of the Wonmll\Ml t..""Ullr.: is inkndcd to promot.: ..-zsie Mlu.:­
lion dimimlion pro..~ in pttf«cn...--.: to> .:nd-of-pip.: solutions It is hoped Ilg[ 

fuadmg foe the~ .:an b.: obuisxd from~ . .-\ dnft poli..~· stakllXnl: 

on .,.-,naaion ~ is und..--r ronsidcnlion by the eo-·~. of India. 

l Moo.a..~: First S.:mimr oo Clcm.:r Produ.."tioa.. C•rcrbur~.-. 19900917-
::o. PuMish«: l-XEP. (1990). (in~)) 

128l TIIE ECOLOGIC AL INFORM.A TION NEEDS OF TIIE 
11\"DUSTRIAL DESIG!'ll'ER (BIB.JSTE8091781 
The designer is "51n.°"t.:d ..-dh ttprd IO choit..--.: of mar.:ri.als by the fitness for 

pwposc sp«if.calions of a puti..--Wr prodlk.-t. To dcsifn for procb:ticn ..-idl 

minimum dfd-t on lb.: .:n\iroammt the ~-'Si~ n.:.:ds to be S\fflicd "ilh moitt 
informaboa on llPlcn:lls . .:spc...--Wly re..~.:Llblc and ~-.:led rmr.:riais. and "'idl 
r.:dabk infonmlion on m:lkrW propcrti.:s. This has to be made naibbl.: in a 

r.::adil~ assimibblc form to med the 51Jo:1=ifi.: rcquittrn.:tm for .:.xnplian.:c •Illa 
;irootu.-i Sbndards. "ilh d.:mands fOI" wzsi.: ttdu..-iion. ..-i1h possible r.:usc of 
imkrWs. :md for o\·aall .:kmer produt.."'tion. (Bummc. Charles: First Semimr 
.in Cleaner Produ.:tion. Canterbury. 19900917-20. Publishtt: l ~EP.\ 1990). (in 

English 1- > 

1294 AN ELECTROPL4 TING CASE STUDY OF STRUCTUR­
ING INFORMATION AND MODELLING TO PRODUCE 
!WORE WITII LESS (BIB.JSTEOOOl 71) 
In 19119 a ..-orking group. a.."ting 111 .:oopmlioo ..,.idl \"O'.\I (~dhcrbnds). and 

.:ons~ of f.:F.:s.:llWi\·.:s from lhc el.:clropbling ~-in the Xcdlabnds. 
1us formed to ~ 11.,..- the hca'"ily .:oaramimrcd ~mu.:nrs and shidgcs 
gcncrarcd by ~'111 pro.:csscs .:ould b.: ttdoc.:cl Information on the efti.:ioen.:~; 

of •uri.. aiKad~ wulnLU.c.1 Ro~. r..uiic..lal .-af ~ ~~vf p:.Ut ~.f 
using a ... -oinputcr model ..-bi.:b is modified as information is rc.:~i,·cd. The 
u;orking ~ and ds openrions. in pllti.:vbr ilS role as an irlkrmlional 
.:oordinaror and disscnumtion of informacion is being cXknekd. Ao cgmplc 

wilh .:OS1ing of tht modifi.:ation of procedures in a ni..-UI pbting plant to r.e:lua 

the through- p111 of rinsing w:atcr. to a\·oid ir.m sludge. and to r.:.:o.-.:r ni4-kcl is 

:1mcxcd to !he report. (Ros. J.P.'.\t First S-:minar on Cleaner Produ..-iion.. 
Cantcrb~. 19900917-20. Publish.:r: l ~EP. (1990). (in Englishj.) 

1205 ICl'S STRATEGY TO PROMOTE RESEARCH AND I 
ADOPTION OF CLEAN TECHNOLOGIES (BJB..JSTE000172) ' 
F« ad\"m.:cs in the adoption of .:lean technologies tha-e has to be invcstmmL I 
in s.:i.mlifi.: and tcdulologic:d rcscar.:b. and of capital in applicauon and training: II 

upendiNre u;-hi;;h an onl~ ~.: undertaken by profiubk ~s A funcb­
mcnul rcquir .. 'lllClll is the making a\"ailablc of informa11on lo all who arc ' 

~one~ and this is being unclerukcn by a number of organizations including 
th.: l ""!\:. Financial in.:enlavcs 10 develop new ICl.':hnologacs. alrc~ pro\idcd by 
the EEC. need to be pro,·idcd by governments. lmplancnlalion of waste and 

pollutlOll control on existing plans can be difficult and rcpla.::cmcnc of pbnr 
impra.:ti.:ablc At ICI work is in hand to reduce waste and pollution and to set 

standards for new plant. The organ:zation includes a Group En,ironmcnbl 

Labonlory. :a Central Toxicol~· Labor:atory. and a learn of crmroruncnul 

advisors to monitor inlcm:ational legisl2liun and promc>tc best pl'3C1iccs wi1hin 

ICI. A •orldwidc database is proposed. Process development is aimed at 
reduction of waste at source. and where pollution is mc\iublc thc effect on lhc 
cn\·ironmcnt and wild life is monitored. lmpro\·cmcnlS h:avc been mad.: in lhc 

manufai:ture of a fungicide. insc.:tacidc. and of .-:austi.: so& and chlorine. 
(Oatle,·. G.L First Seminar on Cleaner Produ..."tiOIL Can1.:rhun.-. 19900917-20. . . 
Publisher: l~EP. (1990). [in EnglishJ.) 

1106 ENCOURAGING CLEAN TECHNOLOGIES: THE 
UNITED STATES ENVIRONMENTAL PROTECTION 
AGENCY POLLUTION PREVENTION PROGRAMME (BIB­
.fSTEOOOl73) 
\ rnm:lf' method of control <'f p>llU11on 1s the introdu.-:tion of~ cleaner lcs• 

"»"ful manufa.:tur< <'f product• "h1.:h. "hen dis,arckd. :arc'" the m:as1mum 
<\"lent rccv.:lahlc 10 ~1cld malC11JI~ rc~tiih a.:'crt:ahlt for rcu<.: Pro.:ciscs 
>hc,uld he dc<1gn.:d to use m.11mals :and cncrc- c.:on<1n11.:.:alh. and wh.Te 

P""Mhlt I<' mduJe dosed-loop rc.-.:lmg of mat.nals n<'I fonmnc par! <1( thc 
linAI proou.:I R"";ar.;h 1• required ro pro\'1d.: mor< rd1ahlc mca.urcm.:nt~ .,f 

pollution.xi bodaau.:romdmacros.:alo. Cum:titpro~umont1o..-f ~ l"SEPA 
arc m,.-~ of produ..-i design. the ~\-almrioa of .e~ tcdulolO!l<S- the 

substilllt110G of dilorimkd b~lfro.:31boa md orima.: sol\·cnrs . .-ad the rc.:~..:ling 
of anlifttczc and cngint oc!.s The impoND..--.: of lhc disscmaurion of inf .xmation 
md \>f k..~ tnmf« as anpbasazcd. ln.:lucled in thc Rport is a list of 
r.:le"-ant orgmizaioas. pcrsonno:I -ho Illa" b.: ~-o-."ted. aid :a bibliography. 

t Li.-:is.. h~ L First Scnumr on Cleaner Prodaa..-n.xa.. Car.•~·- 19900917-20. 
i>ublishcr: l "'XEP. (1990). (in ~lishl) 

1207 111£ UNEP CLEANER PRODUCTIO!li PROGRAMME.. 
A.I'll 0\l'ERALL VIEW. (BIBJSTE•l7.a) 
A ncru;orl fa.:iliwing 6.: clenlopmcnl and trmsfcr of cn\"1flXmlCllL1l k.:hnol­

ogy v.-ill b.: pn!llklttd b'.' l ~EP 1£ togdbcr "ith go,·crnmcnts. indusln:al r.:­

scum org:anintiom. :and re!C'--ant instinanons The :ad'iL--.: of 23 c:q>.:ns from 

diff~t .:'1Ulllri.:s bzs bttn soughs ~- th.e IE. and ii was .:agr.:-cd dial pri~ 
should ~ giv.:n lo the r:aising of -armcss Di lo infonmlion cxchangl:. The 
aim of lhc progranun.e was die ptt'·cntion or r.:du.."lion to a minimum of s"°'1 
md long-unn risks IO mmkind aid the cn•·aronrn.:nL The ~-ription "...icm.:r 
production· was inlrockaoedlo includt boch n.:..-kt..itn~ and good opcmmg 
proc~ lnformalion ..-ould ~ m:adc .:a•·3ibblc througla the t·s En\iron­
mcnlal Prok.:tion Ag~"Y Pollwon ""'·anion lnfomurion Clearinghouse. 
s«\ing as :a link to existing dara bases W odUng !!J'OUDS wcroe .:r.::arcd to 
speci:slize in thc mcca1 pbring. tciaiLe.md lcarhcr inclmtri6. and in d.c use of 
halogaiacd soh·cnts. Odl.:r worting groups ban been proposed fOI" the pclro-

1.eum.. pulp and paper. and aqm.."'Ulturc industncs (cl.: Urdcrl:l Ja.:quclinc 

Aloisi: Fim Seminar on Cleaner Procluaaon. C.111~. 19900917-20. Pub­
lisher: l ~EP. ( 1990). (111 English I.) 

1208 LIMITS AND POSSIBll.ITIES OF ECODESIGN (B~ 
JSTE00017SJ 
Solutions to the cn,·ironmcn..al probkms ongiluling in the .:vrr.:nt s:-~ of 

procluaion aid consumption require not only the im·olvcmcnl of pure tc.:lmol­
ogy but also. througla redesign. the .;n:a1ion of a .:onsumcr demand for proclu.-is 
more favor:able 10 an Cll\"UOrlncnWI}· protn"li\·c.:ultun:. This · ecodcsign ·would 

b.e b~ on a .:ombinaion of the ccologi."::ally i=css:l1'.'· and tht ta:hni.::all~ 
possibk but ,..hcthcr .;onsisting of:a modifi.:ationof tht old or produ..-uon ofth.: 

toully nc" . it must be both so.:1:ally a.:.:cpublc and .:ultunlly ann..-iivc. 

(~lanzina. Ezio: First Sanin.:aron Cleaner Produ.1100. C.:antctbur:-. 19900917-20. 

Publisher. l-XEP. ( 1990). (in Englishl) 

1209 A GOVERNME1''T PERSPECTIVE ON CLEANER TECH­
NOLOGY (BIB.JSTE0001761 
Thcr.e musl be intcmalional .:oopcr;llion and rcsc:ar,;h and dc\"clopment directed 
towards rcpla.:cm.:nt by a cleaner tcchnolo~ of purification. dilution. and 

durnpin~ if solvtJons to lhc problems of polllllion and clcgncblion of the 
.:nvironm.:nt arc lo be sustainable. ugislati\"t .:onlrol of~- needs to be 
supportcd b,· ince111ivcs. motl\"atiML and a.:o:cs• 10 infonnatiorL to promote the 
adopcion .:>f process.es and product dc~igns b;as.,J on the use of newer n:atural 
resources. !he e.:onorni<. use of energy. re ... ·y.:luig. :and rcdu.:tion of waste to :a 

muumum Since 19117 a cle•·clopmcnt pl'"ognmmc concmacd initial!'.' ,.Ith the 
reduction of pollution caused by hca~-y mcub. solv.:nu. hazardous nwcrials. 

and the dis...ilargc into the sea of organic w astc. h» b«n adoplcd and subsidized 

b~ lhc Danis~. govel'MIClll. b'.' whom it will be sougflt 'A'llhin the EEC to mac 
.-:leaner tc.:l111ology an csunu:U pan of the EEC environmental aclion plan. 

([)ybkja.:r. Hon. Lone~ Fust Seminar on Clc:ancr Production. Cantc:rb~. 

i9900917-20. Publisher: l~EP. (1990). (in Enghshl.) 

1210 LABELLING CLEANER PRODUCTS: A CRADLr TO 
GRAVE APPROACH (BIB.JSTE0001771 
In Canada. before a pl'"oduct can be marketed under an offi.:1al label tcsti~·ing to 
ns cn,1ronmcntally ·green natwc · the pr<Xl1i.:11on. u,.:. and ultimate disposal of 

tht product 1s cxanuncd The o•·crall 'n\1ronmcn1.1I cff"!S of the choice <>f 

matmals. mctlkld of manufa.:turc. us..: and d .. posal. ate not alwa~s dcatl'.' 
d1s.:cmahlc. and sul,,.litut1lln of .:a harmful 1ni;rcd1c:n1 11<'1 .:al.,,an Jk>U1hlc 
l..abclhng of proou.;u had hccn undc:rW<c:n hu1 111suffic1cn1 tame 1 1'}90' had 
p»•cd lo ;dlo,,. the effect on lhc ulc•. or the: c.:onnm1.: ad,·anul?cs tn the 
manufa.:rurcr to he ai<scsud <0.:lmdr..:. Pat. F1~1 Seminar on C:lcancr Produ.:· 

llOn. C.:antcrhur.. 1?900917-20. Puhli•hcr I "'.\fr. t 1?90,, (1n f.ngh•hl ' 
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_.\ nmtd C..""OllOlll~- instrumcnl of Cll\lfQIUllGltll labelling 1A'X imNduo."cci in 
C1C1111:my· in 1977 •-lib If..: ~h~ of .:onsmicr aw:nness oflhoe ncal for 
om•~ prota.--tion. md o>f lhc uist.cn.~ of higfl~ ckwlopN rclc•"31f: 
~-&ch~ andfon:ign ·~ .:ouldbc li.:ienscd todispby 
~ bbd. En•inxmlo:ntal Comptlibility of procb.--is no:..eds ,._.. be 111 ~ , 

•"ompcaGll oC rn.et rompdirion ~'.\liillcr. Edlb: Finl Seminar on Llc3Dlf 
~C~. 19900'.117-20. PublisMr t-:XEP.(1990). (in Enghshj.) • 

up in 1983 to ,-.,,·er i..- :md non-"':iste ~~. o.:uils arc ~·-.en <>f ;i ·~ 
<'f pro_ja."'tS ~ by ~ ~iz.mons and ~ ~ csW>ltsbed for 
dcnlopmg lbe ~Q to:bnologa.:s abtwc lnfonnati.lll IS gi•-cn on lh.: •od. 
unckrt:ikai by indllSlrioes suds ;is~ smc~ fer.-.. dsumc produ.."tJon and 
..-arious sc."tions of wood proc.:ssmg. Som.e results uc gJ'"CD of lhc out.;:omc of 
these a.."11•itics. (\lmisu~· of the Em"irc>nn1ait. Fim: ~on Clcmcr Produ.:­
liun.. C311~·- 19900917-20. Publisbi:r: l -:XEP. (1990). (in English!> 

1217 PROGRAMMES TO PROMOTE LO\\" A,"t'D NON-WASTE 
TECllNOLOG\": COUNTRY PROnLE OF THE USITED 
STA TES OF AMERICA IBIB-JSTE•UJ.&J 12llREPORTON THE WORKING GROUP ON THE TEXTILE 

INDUSTRY (BfB..JSTEG0017') 
\"z;i Qwn1i1ics of•:ar.tr 3tt -=din th.: s.equcn.:c of p.-o..--css.:s ~"toCristic of 
1<Xlikproclu.."1ion. 1hc ~ ofwmc•-ai.:rms been brgdycnd-of-pipc 
lrC:llllltCI bdor-e ~- bUlm<1ll whi...illus bc.-omc in.=asmgly ~-., 
1hc conrrol of m111ufa.."tme so zs to use .. -u.:r . .:hcmi.::als. :md cna&\" m.:« 
etfc.~n~ly and ~i.;;illy has bttu proposed. bul ms bi limited :appliab.>n 
;is infonnaioa and DC"' clem.:r tc..:lmologics - noe n:3dily a•·aibblc. The 
~of an infonn31ion nctwOO. and a panel of expC'ltS from th.: ~-for 

th.: ~g and:. clisscmination uf infonmlion w:.s initYl.:d on beh3if of lhc 

l -:XEP lE in 1990. The members of th.: pmcl "ilh fom ex.;icptions rcp.-L"SClll 

Asian aid lndon.:sWI industries md incrc~ rcprcs.:nwion is sought from 
Europe md .-\maic:i r\locbk. Pr.ls.\d; First S.:minar on Clc3ftel' Produ..--tion. 
Canrcrbury. 19900917-20. Publisher: l. "'.'EP. ( 1990). (in Englishj.) 

1213 REPORT ON THE WORKING GROUP ONT ANNIRIES 
IBIB.JSTI:•180J 
A sp«imcn information shccl is gi..-.m for an ~uminum-tiwlium complex 
Wiiiia! agcni to be -=d for lhc p¥tW « compldc rcpl;a.;ClllCll[ of dlromium 
.:oxnpounds in Unnm.:s. l.bmucai manuia.."NRl5 lltt a1h i>c.l uf;:;c pi~jiM.W.. 

of :i Clem Technology cblab&c which will initial!~· be made anibbk lo 

Wropcai w..crics . .and of infomWion to be publicized in rclc..-- t.:clmical 
jounuls. 1hc galhering of d3U is illustntcd by a qurstionmirc issued to industry 
s«king informaion on pro.:~ and 1M anibbility of cxpcn pcrsoancl. 
( . .\lciander. K.:n: First Scmimron CleanerProdu..'110rL Caratrbury. 1990091i-

20. Publisher t '"\'.EP. ( 1990). [in EnglishJ.) 

1114 REPORT ON THE WORKING GROUP FOR THE METAL 
PLATING INDUSTRY (BllhJSTEOOOl81) 
In .:onjunction with Ibo: l-S-EPA infonnaion dissemination iniuati..-c a network 
of~ fifty spo:aalists from lhc mcW plating industries in W6lml Europe :and 
'.':onh . .\ma1ca lus bcai formed ~- !he '.'::itional lnslituk of Public Hcalth md 
£n,ironnM1Uf Proleo;tion (Bihho.-en.. :Sedwrbnck ). II is proposed lhal th.: 
n.:!Work should be.:ome an inlerll<llional infomulion c.mtrc for the ind~. 
gi.-orn lhc Ulkl'cst. fundmg. and cooper31ion from induslry m Ibo: pro•ision of 
.:;ise 5llldies and 1.:chnologial ud"ommion on .:!.:an produ..'bon. (Ros. J.P.~!. 
First Seminar on Cle:ana- Production. Can1~. 1990091i-20. Publisher: 
l "'.':EP. i 199;>). (in Englishj.) 

lll5 THE TRANSFER OF CLEANER TECHNOLOGIES [BIJI. 
JSTE00018ll 
; 1 1988 c~ frJ111 dif'".:renl cc.untrie~ were L'l\ilcd ·,o form :an acl..-isory group 
on Cleaner Produ.;tion. Sub-groups were arranged lo consider partiaslar uidus­
lneS. and a.:tion was taken to impro.-e the ex.:hange of inf0'1n.11ion. F llWIClal 
suppon ...-as gi.-en by !he l" rutcd Kingdom. Fr.i~c . .and ha!•· fonpecific proJc•U. 
and by lhc l" nikd Suta cf Amcn.:a for Ille programme :as a "hole. To <>•· .. once 
Ille prognmmc Ille :Sethcrlands seconded a cor.n:lt.ont for- sue months. in llus 
report th.: ...-ork of Ille .:onsuhant •• summarized lmpro..-cmenu. 111 the proccs• 
,( ie.:hnology transfer uc recommended, in particular the r.:.:cs•1ty to pre>v1dc 
m•~ton and lhcar ad\UON m uidusvy wllh :appropnalc dat.a c;n .:lcan.:r produ.:­
uon methods. (Wlllkel. Pcur. fl!'t Semuur on Cl..;ancr Produ..11on. C.antcrb~. 
19900917-20. Pubhsher l "'."EP. ( 1990). (m F..nghsht.) 

1216 DESCRIPTION OF GOVERNMENT POLJC\' IN FJ!li. 
LAND (BJB.JSTE00018JJ 
Thi• paper 1s part ofth.: do.:um.,nt.a!ton "fth.: C:antcrhur..1 ·i.;_ smunar 11119?0. 
.:l'\f1.:em1ng cnv1romi.:nul protc.:t1on mancr- 1n hnland Hae. an 1911.l. a T c.:h· 
n"logs.:al f>.:,·clopmcnt C.:ntrc ITI-:Kf.S) \U~ •.:t up to ma1nt.11n and dc\clop 
tc:.;hnolo~ and 1cchn.•log1.:al kn<l10lc:dgc: ,.\ :'.ltmstf\ of Fnnr<'nrncnl wa.< •c:t 

This report summanzcs lhe pohcics <.>flhc l"SA in "pd to w:istc rcdu..""tJOn It 
.:o•·.:rs f.edcnl SUl.c md ~- progi:uwKS and lists :he main sour.:cs of LoM 
i.-:.:1 '.':on \\"a>U G.=n.:nling Tc.:bnolo~ 1L'\\1) ~ SUllll1W'ics.., 

• g1"-cn of lhc ~-p.:s of programm.:s car=d out for- the fcdcnl SUie and industry 

rr<'gramm.:s. 1bc .-...r-rclationships "'il"'il ~- e,Qst. md "'hid! uc .m•"IS­.d . .., ~ given. Some inf.xmatroa is gi•·cn in rcg:ard 10 nmstJng ~ 

p .munc< being .::inXd OUl by cawn u..'tions of induslr\-. Some ty~ of 
Cle:iring Houu o:ist. md lhc use of these is cks.."ribed. Som.: sp.:ci:iliud 
~fu.'tllalion SG'\i.-.:s ;n":libblc arc RIClltlOned. (&J=. D. lllL"hcl; \\"armi.. John 
L: t.·s En\"lrnnmcn1:u Prot.:ction . .\glm.:~: F~SemmaronCl.::mcr Produ..."1IOll. 
Canterb~. 19900917-::o. Publisher: l."S EPA .. (1990). (in Engfi:sh).) 

1218 FINAL REPORT SEMINAR ON THE PROMOTION OF 
CLEANER PRODUCTION (BIB.JSTE•185) 
This report is on the S=inar held in Car..tcrbur)-. l "K. on 7-20 Seprcmber 1990. 
311311ged by lhc l"K Go•"C111111CDl and held under the auspices of Ibo: l'ntted 
Xalioas En\"lronment Progrmimc lndusln and En•irolunall Offic:c. lb.: 
Clean.:.- Ptodu.."tion Pl'o,.._ of 1919 ...-:.s to implan.:nt decisions bk.en b~ 

:t;;: 'l "'.':EP C ~.!!!>:!!. A!! ~gr.....t nn the ~ lo lnnSf.:r .:lcm:r produ.."tion 
:nethods. inc:luding mamgcrial :md rcs.:m:h mailers .. ~ lntcmalional Cleaner 
Produ.."tioo Information Clearing House w:.s set up .and now produces a nc"' s­
lcncr. clistribuled to 20.oca readers in 160 counrries. It w<1S agreed to dc•-clop 
CPIC ri.ther and th.: newsldkr md 10 support countries &..-eloping their o•-n 
ckaner production progr.unm.:s. (l: ~t.r lE; First S.:minar on Cleaner Proch.t.:· 

tiorL Cmtcrbury. 19900917·20. Publisher: l "'."EP. ( 1990). (in Engl~h).1 

1219 POLLUTIO~ PREVENTION: EST ABUSIDNG AND JM. 
PLEMENTING A PROGRAMME IBIB.JSTE000186J 
Gflter.11 El.:ctric (GE) of the l."SA has esublishcd a PO\\'ER(Pollution. \\'zst.: 
and Emission Redu.."!Jon) programme to idclaify and .:liminatc waste. 1hc 
progr:immc orncouragn GE· s employees to think in ICmlS of pollution prc..-ention 
f:llhcr than .:ontrol. and to llllCgmoC lhis concept into proclu.:t design. production 
and packaging. lbc c.:onomic:. safety- and health. public relalions. marketing and 
..:omperiti..-e benefits of the programme arc explained. The establishmmt and 
implemenWion of a pollution pre..-mtion programme arc dcs.:ribed. It "'sug­
gested thal a POWER tzsk fon:c is set up and •ask rcducti"tl goals cstablisl;ed. 
-~ Opportunity Asses~mclll "' performed :and an in•·mtory (whi.:h vaces ea.:h 
...-asrc sveam from its sour.:c to its futal (:position) compiled. Oplions and 
priorities arc idenlificd so that spccifi.; p<>llut1on pre1;cmion proje"5 can be 
recommended. ~iethods for rracking and measuring progress of these proj«U 
arc given. (Gencnl Elecuic Comp;an~: Finl Seminar "n Cleaner Produ..1ion . 
..:antcrb~-. 19900917-20. Publisher: GE.(1990). (in Englishj.J 

1110 LESSONS LEARNED THE HARD WA\" [BIB­
JSTE000187) 
Eumples of how General Ele.:tri.: · s (GE) non..:hem1cal bU$ineSUS ha,·e been 
dfeacd b~ en\·ironmcnul enforcement 21c gi\"cn. \"1ola11ons of cn•vonmcnt.11 
repllat1ons and lhc lessons learned from lhcse ..-iolations are dcs.:ribed GE· s 
POWER pro!IT<lmme for pollu11on pre\ (n11on IS outlined. It is usuall~ .:he aper 
and environmental I\· preferable :o a\·oid gcneratmg ...-:urc rather than Vear and 
dispose ''' 11 Heallh effc.:ts due •o .:lcctromapict1.: fields ar~ considered 
Po.siblc hnb ~ccn such fields and ~cer should not cause alarm but pomt 
to .t need for add11tonal research The p.a.:kag1ng t5>UC. fuelled by gro...-ms 
a"arcnc.- of sohcl ... :utc: dtspoul problems. 1s d1s.:w.scd GF. aJrcad~ w.cs 
rc,;\dcd c;ardboud for a large pcrcenugc "' 1U pa.:kagmg. and ha;. dewlopcd a 
rc.:,.:labi.: pl»t1.: Mnlc for lhc European market. f.nnronmc:n~I gr<1up> 101lh 
whom GF. ·, crnploHcs ma~ ha,·e to deal uc 1dcn11fied GE'• global h<mnch 
•tralc(l\. 211cl 1U cl1\1ronmenL1l 1mph.:alt<'ns. :We addr.:S<(cl ((i.mcral flc."tn,; 



CLEANTEC DATA - UNEP!IE 

C~. Fim S.:mum oo Ckm.:T ~'tK'IL C.mt.:rbur\. 199009p·.20. 

Publisb.:r· GE.\ 1991Jl. lin English).) 

1221 POLLUTION PREVENTION PRACTICE IN THI 1''ETil­
ERLANDS: POSSIBll.ITIES OFFERED TIIROUCH THI AP­
Pl.ICA TION OF BIOTECHNOLOGY AND BIODEGRADABLE 
ADJUNCTS (BIB-JSTEOOOlll) 
.-\11 in'm~oo into th.: us.: of biotc..-finok-gi.;;al rm;.:sso md b~ 
lldjur-1:5 k• P"' .:n1 « redu.:.: p.lllution a..-ross :i rq.: of incfusui.11 SC\."ton is 

ttp0rt'd. E~11WJ.: hyarol~-sisof,~k-lm.:dm*1W 111th.:foodin~ 
~ bcGI smwn lo b.: f.::1S1hk: fur1ho:r .:xp.:nmcn15 will b.: und.:r1a.:n lo 

"f"imism the pro.:.ess Thom: is ;also a promising tUlutt for .mzym.: proomo in 

lb.: k31ha ~- Ek~k ~mg~- m.:uJ woding fluids. 
lubri.::llllS :md .:ngin.: oils :ir.: dis..--uss.:d . .-\I pr.:s..--n< lh.:s.: ..: c~i'-.: md or 

difra.."1111 I<' obUin. In som.: .. --:is.:s. ~ ;md 1.:.:bn.;,;;al probl.:ms ni:.:d to be 
~- Biosorption :ind bft>.rttlW~ of llldals for on-sit.: re-us.: in th.: 
.:karopbling industry 1i.3,·.: bttn .::aminro. 11..e s~-st.:ms wod \\di bul ~ 100 

.:~i•e for r .. -..""O,·omng th.: rcbli,-cly dt.::ip md:lls sudt :is zin.:. nh."i:d and 

.:llromm whi.:h the ~ uus. P:iinls md .:k;onsing :ag.:nts Nscd on 

b~ rmrau!s :ire :i p<>SSi!>ilit~. (1\.00.Uis. B:is: S~ L~di: 

Brezd. H3D: '.\:dhcrl.l.'"ld.< Orgmiz:ition fo.-T.:.:hlwlo~ .-\ss.:ssmcnt: First S.:sn1-

nar <'D CIQ!ltt Produ.."1ion. C1111.:rbury. 19900917-20. Publish.:r: :'\OTA. 

(1990). lin English) .. , 

tm WHAT ROLES CAN UNIVERSITIES Pl.A YIN HELPL"lG 
TO EFFECT SOCIETAL TRANSITION TO CLEANER PRO­
DUCTION"? (BIB-JSTE000189) 
. .\.:adcmic instirubons .:an p~· :i rok in .::!unging th.: approa.:h lo .:n• ironmcnul 
proc.:.:tiaa from one of pollm.ion .:onttol to on.: of poll:Jtion prc.-=ion. lndustri.al 

JcallVIDiftliMi piujc_;i,i.~•-.tluyc:J iii S.t:~lla ~.:vs-..-.1~ .-n: il.: ~.;c:ilR91i.u.W.MKMo 
Iha :i "Cl.:aner Produ.."lion" (CP) philosophy C2ll b.: appl~ succ.essful~ in 

Europ.:.m .:omp:ini.:s. Finan.:ial :is wdl as indoor md outdoor .:D\i.-omttmlal 

benefits r.:sull.:d "'h.:n CP 1cd111ologj.:s w.:rc aaopud. Envimunmtal l:encfits 
in.:lud.: rcdu.:.:d r:iw material ...-asug.: md di.:: dimDwion of w:ISIC strams . .-\ 

pulp md ~indus~ .:ompmy in '.'\orway f011Dd lll3l CP :appro:i.:h.:s increased 

rroduct qml~· and produ.."1i'~. impro,·.:d workr safety and cl.:crc:is.:d work.:r 

abs.:n.:c .. -\ '.\:dha-bnds produ.:.:r of resin.< reported lll3l pro.:.:ss and proccdunl 

modifi.::~tMtS will p:iy for th.:msch·.:s wntun a Y""" and th.:n provicl.: in..-uascd 

profitability Ten UKful steps for a comp:iny l.::idcr seeking 10mo,·c10...-ards CP 

:ir" listed. l" ni.-.:rsiti.:s arc bcgmning to •Jffcr councs i:1 CP. Th.: syllabus for on.: 1 

su..ii .:ouru is prcunl.:d. ( Huismgh. De r.41J: Fir-.1 S.:ntinar on Cl.:.mcr Produ.: • 

tio1L C.m~·. 19900917-20. "ublbhcr: l":'\EP. ( 1990). (in English).) 

~- P:irti.."lp:llllS g-._n.:r:ilal man~ m:<>mmcnd.ulOllS 10 prom.>1.: Ckan.:r 

Produ..-non On.: m~·~.,e from lb.: S<:ss~"' on Funding :ind Fimn.:ing .. as th.: 
need ''' r:iis.: :iw:imi.:s:. and hOOI tr:iinmg a.."ti,·rt.cs for funding inslllulions w 
dul ~- .:m bcaa- und.:nund md culuat.: pro.J""-"15 r>:bl.:d I<> Ckan.:r Produ.:­
tion. It :i1so rc.."OllUllClld<d dul ma..-roc..-onomi.: ..:IJUSlmClllS. su.:h :IS ~­

~"lllg of r.iw ~uri:ils and~- be .:ardul~· c:ammcd for thar :id\·as.: 

.:ff.:..-u on 111.-.:strn.:nl:S 1l "'.\EP IE~ Third H~-Le,-cl Ad\~ S.:minar on 
Ckancr Productton. \\";uy,._ 9-11012-H. Publisha-: l ":'\EP. (l~I021i. (in 

English).) 

1215 THIRD HIGH-LEVEL ADVISORY SEMINAR ON 
CLEANER PRODUCTION (B~EEIS013091) 
M. Rigob and I. \"olodin m.rnclcd this llurd l "'.'EP Scnnmr on llus top1.: 

DisL--usslOllS w.:rc held: "'"lib IE .:on..--mllng th.: '.\:CPC pro~ and scl~"1ion 
of .:.uidabk 111Sbnaions: EBRO about possibl.: funding of castttn Europ::in 

:'\CPCs :is JWI ol pm":lliz:ilion md l"'Slru.."tlllln! CX""-""lSCS~ Basel Con•·Clllion 

s.:..-r.:uri:lt about "ask mininuz31ron regional .:.:ntr.:s under th.31 ~­
(l"nikd ~aiom lndusll'i:il Dc.-doprncnt Org:inization. Third Higfl-1~,·.:l . .\d\i­
~ Scmugr on Ck.m.:r Produ.."lion.. \\";uyw_ 941012-14. Publisher: l ~100 . 
( 199410201. (in English!.) 

1226 CllA..PaR TECHNOLOGY CENTRE - MALTA (B~ 
JSTEOOOJOO) 
The "lmistry of the En•vomn.:nt. "l:ilta. publish.:d :i W:ist.: Y.lan:igcmcnr 
Slr:lle~· aft.:r a two y.:~ study This adns.:d the Go.-.:mrn.:n110 set •ip , Cl.:ancr 

Tc.:hnology C.:nru. This ·.•:is a..--r.:d upon :11 on.:.: :ind th.: C.:n~ is baud al th.: 
l" ni•·.:rs~ of Y.l:alu. It ts a jomt ,·.:nrurc - Y.lin~ of th.: EnvironmciL 
~ of Industry· and M;alta l·ru,·.:rsity Scn·i.:cs Ltd. F~ion w~'> lfl 
199-1 .md. so far linlc fonn;al a.."1i•·ity lus tak.:n pix.:. ap:irt from a sm!?lc one 

U.~ >et:11R11 .. CFCs \\-h.;u Fuaurc~ T'nc fumW ~cancru for lhC' iormation of 
th.: Centre is alUdi.:d. :Cl.:ane:-T.:.:hrK-logy Ccn~. Third High-Level Ad,-.sory 

Saninzr OD c1- Procb.1ion. wars:i ... 941012-14. Publish.:r: CPC Y.laha.. 

(1994). (in English) .. , 

1227RECENT DEVELOPMENT ON ENVJRO~-mNT ALPOlr 
ICY IN JAPAN (818-JSTEOOOIOI) 
This papa .:onsists mainlv of a list of fundamcnul plans on the Cl\\ ironm.:nL 

efforts towards glob;al cn•vonmcnul problems. c:conomi.:: mc.isur.:s. ell\von-

mcnul :iss.:ssmcnt md the establishment of an m•"l.'l>nmcnU' audi1111g systc:m 

A fcw VCT)· brief cktails of wod being undertaken in Japan arc: gl\·cn From 

January to ~larch 1994 some 339 compani.:s dc.-.:lorcd "\"ol•mwy Plans on 

En'ironmcnt". Th.:rc is a resume oflhc contents ma publication issued 111 June 

1994 . .:ailed "Providing .:n\ironmcnt \is1on for ~--. R .. tercncc is made 10 

a number of reports on w:is1.: management and rc.:\.:ling and some publications 1223 nn: ENVIRONMENl LABEL INTRODUCES ITSELF 
(BIB-JSTEOOCIJ90) ' issued on rho: subj.:ct. A classifi.:ation hst is gi.-.:n for Eco busm.:ss. (Hay:ish1. 

The aims. ba.;kground and procedural »~ts arc d.:scribcd. This lab.:I is 
:i"'ardcd 10 produ..-u whi.:h arc parti~ularly a:ccpuble in terms of .:n•vonmcnul 

rrot.:ction. compared ...-ith och.:r products SCl'\"Ulg lhc S.mte purpos.: . .-\..-arc! Of 

th.: label is based on chgsbilil\ .:nteria laid do...-11 by an inclq>cndcnl En\iron­

mcma? Ubcl Jury. in consultallon with expms The bb.:l"s philosophy. legal 

b· ;s and award criteria :ir.: cxplaintd and thc a"'ard pro.:.:durc detail.:d E.n•i· 
mnmcmal Lab.:I produe1 groups arc listed and lhc eligibility muria for ca.:h 

pf()(.U.1 group arc giHn. (l"mwchbundcsamt: ~AL Dcuts.::h.:s lnstiruk fucr 

Gudcsi.:l1crung und l\.crw:cichnung: Finl Seminar on Cleaner Produ..11011. 

C.v11.:rb~-. 19900917-20. Publisher: CmwcltbufldcsamL ( 1990). (in English[.) 

1224 UNEP ~TERNA TIONAL SEMINAR ON CJ.EANER PRO­
DUCTION HELD IN POLAND [BIJHEIS013055) 
The mc.:ting fo.."Uscd on three 1ssUC<: policy 1111t1atives 10 promote .:leaner 

produ.:tion. 3'livit1n 1n indu~uy. and funding and f 111anc111g of Clcan.:r Produ.:· 

1ion The parlicipanlS rqion.:d on \·arioU' nahonal and r"gional poli.:y mrliatl\·c~ 

10 promote the dc.-clopmcnl of Clcanc:r Production and lcamcd of man,· pr·~ 
grammes blossoming in .-ar1011< part.< of the "'orld thas adhered lo th.: S.:m111M·s 

~logan "Stan Small hut Think Rig." lllrlialivc. made in Poland. China. f !:'l'I. 
India and other .:ountrics 1llu~1n1cd th.: pr"i.:rcss mack dunng :h..-P"-'' '"o \C= 
Parii~1panll< al~o d1s.:11s;cd scwr:il ai;so.:iatcd .:hallcnr.~• rn.:h a.< rh.: fra~1I.: 

s1ru.1unnc of programme< aml th.: la.:k th.: proper 1n~111U1u,nal mc.:harmm~ lo 

•tah1hu lh.:ni Tlw scm1n.ir lnund mdu~ll'\ .. in.:rca.<mr, 11s a.:11\ll\ mprom<'llng 

Clc:;incr Pr1•du.:11nn .1.< lc:adini; IMi:c and <mall .:1,mpanic:' .ire d.:\doping pr•>-

T. Third High-Lewi .-\dviso~ Seminar on Clcan.:r Produ.·tion. \.\';uy"'· 
94101:::-14. Publisher: GISPRl. (1~4). (in Englishj. l 

1228 COUNTRY REPORT: ETIDOPIA (BIB-JSTEOOOJ02) 
Ethiopia has a low lcnl of industnal d.:\·elopmcnl and IS bcscl "·ilh m:iny 

so.:io-c:conom1cpnori11cs. This b.:ingso. ~U.:!5 of.:l.:an t.:.:hrolo~ take a\·~ 

low priority. Some int.:rcst has. howc\tt. aris.:n 111 the: 1990s The Ethiopian 

Govcmm~"lll has stan.:d lo issue some na11onal poli.:ics. lo heh soc1o-.:conomic 

conditions and dc.-e1opmcn1. Y.luch effort 1s made IC• 1111rodu..c cn•vonmcnul 

considcr:ll1l'll$ - rn.;luding Cl- Ploduchon. The follouing pohcics and draft 

poli.:ics ha.-.: been mtroduccd · Xaur.r\al Science and Tc:chnolo~. '.'\aiional 

f.n\lronmcnul. '.\:a11onal Sc1cn.:.: and T cchnology for lnd111uy and Xaiional 

Dcvr.lopmclll of Engm.:ering lndustnc~ (~ldwalu. Dc•ta~ Th1rj High·l .. m:I 

Ad•isory· Scmnw on Clcan.:r Production. Wana". 94IOl2·14. Publisher. 

Chem-Tech. (19941. [in Enghsh[.l 

1229 RNANCING CLEANER PRODUCTION IN DEVELOP­
ING COUNTR!ES f BJB.JSTEOOOJOJ) 
One ar~mcnl m ~uJ'P('fl of CP pr. JCCI!< 1s thal II f.1\'e~ both enmonmcntal :ind 

' c.:on<11m.: h1mcti1~ t.mpha.< .. 1~ pla.:cd on th~ payload pmod mvoi\·ed fwidmg 

m dcwlopini: ,,.un111c~ otlcn 1n.-ol\'C• a nurrh.:r of matlcr.; • a"arrn.:ss. up to 

dare knn"'·lcd)':.: of CP pra.:11.c• and lc.:hnologic~. 1ram1n)': and d'""'n.<ttallt>n 

proJC.:I• Hit o"'-1.1.:lc:s and .:on,traml~ hkcl\ lo lie: :"'!Cl m er funding m 

d~\Cl•'f'lng .:<'unlri.:• arc d1<.:u~~cd m d<l.111 CicncrAll•. the' 1mp.:dc lh.: sp.:,·d 



with wiii..it these ~IS m~· ~ UDCL:rt.aken. ()isid.: help IS narmally ttquired 
and du.c comid.mlion ll3S to be gn"Cll to the donor .:oun~. OOllllllaCial bmcn 
~c as well as to the ~-ip1.mt of Ila.: fimcls. (Haf.:z. ~13h:. Third High-1....:\'el 
Aihisor~; S.:mimr on Ciano-Production. \\".saw. 941012-14. Pllblish.:r XA. 
(!994). 1in Engldt).) 

1230 CLEANER PRODUCTION r; rn:t: CZECH REPL'BUC 
(BIB-JSTEOOCUM) 
Susuinabk de\·(iopm.:n! in till: Czech Republic is .:o\·..,; .:d b\· a Cz.:ch :aw. 
whi.:h includts the ~· to pm"Clll th.: gmomtion of pollution l:y sowce. h is 
supportal ~· Th.: '.\finistry of En,-irorunClll and M~· i>f Indus1l _.; and Trad.: 
and the Cuch En•ll'Ollllh?Dlal M~t C.:nt.:r. Tb.: first .-.osc study in th.: 
~-"as on.: of wask minimisation and eight~- pn:;.:cts arc being swtm 
in factories al prescnL Cooperation exists •-id! ~orway (since 1992). usi>1g a 
mcil ·I used ~arli.er in Poland. Th.: fmal ainl is to found 1 Cl.:mcr Pro.:uction 
Cenltt (CPC) (w-ith Xorw.:gim help) "";m Czech lcctu:-eis and consultants and 
some fd\.:.:'~ participating -:omp:mies. (Czech Cl.:an.:r Produ.:tion Caa.:r. Third 

High-L.:,·et Am-isol)· S.:minar on Cleaner Pnidu.:tion. Warsaw. 941012-1.;. 
Publisher: CPC Czedl.. (1994). (in English).) 

1231 US AID'S ENVIRONMENTAL POLLUTION PREVEN­
TION PROJECT (EPl): EXPERIENCES l:'li CIDLE (BIB­
JSTEOOOlOS] 
This project has just ,.Jtettd its secoa1d year. It in\'olns a sustain.:d poll•.,ion 
pR"enlion programme and has two main avenues - the de\·dopment of supply 
of and demand for pollution pre\'o:ntion knowledg.:. The struc1Ure of EPJ is 
oudino?Cl. It hires lo.:al staff anJ places ~ importan.:c on th.: local entity. 

Contact is constantly r.iaintained with the American-Chil~'I Chamber of Com­
mcrc.:. Sections of th.: paper co\'tl' the dc1.-elopmenl of supply and demmd 
through infonnalion system access and details of the EPJ ·Chile sWf111g. Some 
direct tcclmical assistance is given and the main aims always include 1hal of 
sustainability. (l."SAID. En\'ironmenl.al Pollution Prc\'enlion Project; Third 
High-Level Advisory Semimr on Cleaner Production. Warsaw. 941012-14. 
Publisher: l'S.\10. (1994). [in English].) 

1232 1HE WORl.D FEDERATION OF ENGINEERING OR­
GANIZATIONS AND CLEANER PRODUCTION (BIB­
JSTE000106] 
\\'FEO is a non-govemm.mt international organ:zation fonned in 1968 under 
l ~"ESCO sporborship. Its aims were to train scientists and technical people for 
the benefit of humanity. to foster technical de\'clopment for social and economic 
purposes and to study major problems 3merally. All members are scientific or 
teclmical institutions and the major ones involved arc listed. Considerable tirm 
is spent on mau~rs of cleaner production and minimizing waste generally and a 
number of examples of these is ~t·.:n. Litmdllrc is prepared in several lanllll&gC$. 
for distribution to member bodies and regional and national level con.·erences 
arc arranged regularly. world wide. (Thom. D'lvid; Third Hi~-1..e·:el Advisory 
Seminar on Cleaner Production. Warsaw. 941012-14. "ublishc•: WFE0.(1994;. 
[in English].) 

llJJ APCTI'S ACTIVITIES IN TRANSFER OF ENVIRON­
MENTALLY SOUND TICHNOLOGIES AMONG SMES ~ 
ASIA AND TIIE PACIFIC (BIB.JSTE000107) 
The l"S-ESCAP Asian and Pacific Centre forTransferofTechnology(APCTI) 
was established in India in 1977. The aim is a better en\ironment for technology 
tranSfer in >.sia and the Pacifk At present. !he Centre is handling over 2SO 
business to blll'incss introductions monthly. II is vital th;it small and mediwn 
sized mterprises (S:\!Es) suu:ecd and. to do ,o. they mus1 kc.:p abrcasl of n.:w 
teclmology and cleaner production developmem.. M\ICh of 1l1is. as is tXplained. 
i~ cione by· fonning partncnhips and netwc.ks • another APTCC: activity. of 
which a few details are given. CooJ!Cration 1:xists with Jic :O..fcchanism for 
Exchange of Technology lnfonnation (METI) funded by l"SDP. (Kot~lniko•', 
\"adim; Third High-Lewi Ad\'isory Seminar on Cleaner Production. Wanaw. 
941012-14. Publisher: APCTT. (1994), [in EnglishJ.) 

1234 ENEP.GY AUDITS AND CLEANER PRODUC; TION IN 
TANZANL'' (BISJSTEOOOJ08) 
The paper rclal~ Jome of the work done hy the Tanzania lndustnal Rc~carch 
and l'>c\·clopmcnl Organi1.a11on rTIROO). ·•hich cmnmcn.:cd Ofr~raiio· ~ in 
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1979. On.: ofth.:sc spheres ,.,,.as th31 of~· 3Udirs. T.1.:sc are of ~-ubr 
intaest to Tanur.i:a and. with tb: hdp of th.e Go,·emment. TIROO cW.:d out 

audits in O\·er ~u industries in th.e country. One of the snags experienced w:as tb: 
!°xt dul SC'--eral indUSlries do not mv.: the fUnds to implcmmt lb: l'C1.."0IJUllal­

cblions made. Thty also l:a.;k the -.~· trained personnd. Th~ is unfonu­
nak. as th.e audits showed that it ,..as possibk to elfo..-t ~•ings of up to SO°•. 
~lcntim is also made of :IRDO" s role in th.e Ckancr Production ,irogramme. 
(T anzani~ lndustri:al Research 31111 De\'dopmenl Org:anizalion:. Third H1~ 
Lc,·.:l ,\d\isoryS.:minaronCl.:anc:rl'rodu.."tion. Warsaw. 941012-14. Publisher: 
TIROO. (1994). ~·English].) 

JllS PROMOTION OF Ml'\'IMISA TION OF WASTE UNDER 
THE BASEL CONVENTION ON THE CONTROL OF 
TRANSBOUNDARY MOVEME~TS OF HAZARDOl'S 
WASTES .ANn TIIEIR DISPOSAL. 1989 (BmJSTE000109) 
Tninsboun~· movanems ofhazan!ous wastes arid ::heir disposal~ co,·.:red 
by the Basel Con,·enlion. This became dfo.."tlve in ~lay 1992 and lw been 

r.atifi.:doy 73 counln~ and the EtJrore'.111 l"nion. There an: thrc.: main aims: (I) 
these mo\-ements should be a min:m!.'111; (2) sud! W'astes should be disposed of 
n.:ar their ~e; (3) waste gcn.:ralion should~ reduced to a minimun:. Some 
of the more important poinls of the Coll\-ention an: higftlighted. These include 
theoecessityrorcontinualcoopcnlionbetwecntb.epartiesandconrinmltnining 
of sialf employed in handling 1hcs.: wast.ts. SC\'tl'al feasibility studi.:s are 
uaibble - in Latin .-\me:lca region. Asia 'Pacific region and Eastern Europ.:. 
(l.. '"EP. Basel Connntion; Third High-Lcvtl Acf\isory Seminar oa Ckaner 
Produ.:tion. Waruw. 941012-14. Publisher. l"'.\"EP. (1994). (in English].) 

1236 CLEANER PRODUC OON POLICIES AND ACTMTtlS 
OF THE INTERNATIClNAL LABOR ORGAmzATIOl'i (B~ 
JSTEOOOl 10) 
The ILO. z with other organizarions. is imroh;ed with em·ironmenul mllDcrs 

and this paper describes some of its a.."li,·ities. The priorities are working 
environments. employment and de\'elopment. training and tripartism. Consider­
able 3llcntion is gi\·m to the worlcing Cll'-ironm..'111. including health prioritiC$. 
:\falllers ~uch as safety in the us.e ol chemicals al work an: stud' .:d closely as is 
cleaner production. in all dS phases: employment.. developrncnr. training. lripar­
tism. A number of Cll\'ironmcnlal projects ha\'e bc.:n implcmenr.:d with a total 
\'aluc of S ~s million. Other acti\ities include appropriaie publications. safety 
ma:iers. courses for employers and business types of training. (l.. ~ ILO. 'fliird 
High-Le\"el Advisory Semimr on Cleaner Production. Warsaw. 941012-14. 
Publisher: ILO. (1994). [in EnglishJ.) 

1237 BACKGROUND INSTITUTES PAPER (BIB.JSTEOOOl 11) 
This paper summarizes the activities of the ln1ernational ln.ctitulc for lnl.:rstrUC­
tural. Hydraulic and Environmcmal Enginuring. Delft. :'\cthcrlands. At prcscnL 
250 studenrs from O\'er 70 countries. anmd one year post graduate course$. A 
further 60 students attend short courses annually. A more detailed description is 
given of th~ one year En\ironmcn&al Sanitation and Management Course. Tht 
~yllabus is outlined and mclu:;les the occurrenc.: and properties 'lf micropollu­
tants and tlt:ir forms of distribution. Otho:r subjects include the effecu of 
micropollutants on living organisms and their detection. analysis and sampling 
Olher sut.jcCl include lcgislatioo an6 th.: more important pans of process 
technology and its bencfdS. (Siebel :\la.anm; Third High-1.e\'cl Admol) 
Seminar on Cleaner Production. Warsaw. 941012·14. Publisher: IHE. (1994). 
[in English}.) 

1238 IEA - DESCRIPTION OF RELEVANT ACTIVITIES FOR 
THE UNEP SEMINAR ON CLEANER PRODUCTION [BJ3. 
JSTEOOOl llJ 
The IEA hu O\'cr twenty ycan of experience in examining mancrs involved i.1 
deve! -.ping :uid deploying mergy in OECD countries. This paper describes some 
of its acti\itics. Information systems clearing houses have been established b~ 
the IE,\ which lisl .it\'ailablc technologies .. \ study gr:111p has been set up to 
consider future leclmology needs and the framework of future poli.:y "!Msc may 
include additional :,pec:ialisl type centres. Some of !he financial issues which 
arise arc con~idcrcd. (OECD lntemalional E:tcrg)· Ag.:r.ry. Third High·Lc\·cl 
l.d\'isory Semin.ir on Cleaner Production. Warsa .... 941012·14. Publi~hcr 

OE.CD. (1~94). (in Engli~hl.) 
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1239 \\HAT GETS MEAS1JR(D GETS 001''1:-SETTING El'i­
VIRONMENTAL GOAU (BIB.JSTEOOOl 13) 
This pap.:r des..-ribo:s som.: :...""ti•-iti.:s of th.: l"SA ~ S.C. !"boson ""11JWIY 
in th.: fi.:ld of m,.-iromn.:ra3J impa..--t. using lb.:~ "\\lw ~ m.:asun'd ~ 
doo.:". Th.: r.mg.: of p..>ssibl.: obj.:.."ti•·es is aiormous aid ..-ort 'IUs fo..--uss.:d on 

m.muf31."lllring wzi.:. padaging. produ..'1 fonnuWion 311d publ~ tdui:31io!L 
Targ& pos.:d probkms. as did th.: establishmall of a m.:~g unit. Th.: 
o".:rall !031 .-:as to produ..~ mon:. ,.itJt kss wzst.:. Gdting dab s.:. moo: 
problans and :a f.:w dcbils an: gi•-m on th.: mdhods adop1.:d. F~i.; mdbods 
adopkd att d.:s..-rib.:d. h3mper.:c. by lb.: sbett \"Olum.: of R.:W d:ua and its 
":iriations in prcs.:ta;1tion form. (~I~. !>im;a:. Salzmm. Jim: Third 
High-L.:nl . .\th~ S.:minar or. Cl.:aner Production. Wanaw. 941012·1-'. 
Publisher: SCJ. (19'J-'). (in English).) 

12.W UNIDO ACTIVITIES IN nn: FIELD OF CLEANER PR~ 
DUCTION (BIB.JSTEOOOl 14) 
Cl.:m.:r produ.."tioa b3S b.:.:n a sub-progrvnrn.: of th.: l ~100 .:n•ironmcnl 
progrmun.: sine.: 1990. h is simibr to pro..--.:ss optimi.wi.m. aiming ai ,..zie 

rduction. Cl.:an<.r produ.:tion builds on proc.:ss optimiulion. Th.: m3in nquitt· 
m.mrs au suit.11>1.: go•·.:mmm1 polici.:s. suppart for institutions able to impk­
nw.ll .:leaner proclu.."lion :md dcmonstr.lllon projects to show th.: :un·anugcs .. .\n 

c:a111pl.: is descn"b.:d of ~ii help gi•·m to th.: Brazilian r.extil.: industry 3lld 1lc 
lc3tbcr sector and also for th.: ch.:mi~ ~- in Pobnd. Flll1her .:xmipi.:s 
givm an: applications in th: canmt industry in Egypt and sc•·aai asson.ed ones 
in India - :&II sho,.-ing appreciabl.: r.:suhs. (l ~100 HQ: Third Higti-u•·el 
Ad\is~· S.:minar on Cleaner Production. Wars3...-. 941012-14. Publisher: 
t~IOO. (1994). [in EnglishJ.) 

1241 111E DELPIU GROUP-BACKGROUND REPORT ON 
CLEANER PRODUCTION (BJ:B.JSTEOOOl lS) 
The Delphi Group is invulv.:d in innstman VICI consuhmg s.:rvic.:s for sustain-
3ble d.e"elopmml in th.: Asia. Pacific Region. Africa Region and Eastern Europ:. 
It was founded in 1988 and has offices in Europe and Sorth Amma and •omai:u 

elsewhere. Some ddails :ire givm oftypic:&I acti~ities :n India and South Afric3. 
Th.:s.: includ.: .:co-dficimt municipal s.:nices and such an industrial park in 
Bmg:&lor.:. A publication mtitl.:d ~Financing Cleaner Produ.."tion" was prepared 
for l ");J:P. which studies examples of successful financial solllli~ and :also 
r.:commmdations for a number of bodies. governm.:nl~ and companies. Th.: 
Glob.: 9.; conference was organized by Delphi. (Delphi Group; Third Higti­
Lte..-el Adi.isory Scmuw on Cleaner Production. Warsaw. 941012-14. Publisher: 
O.:lphi. (1994). [in English].) 

1242 CZECH CLEANER PRODUCTION CENTER (BIB­
JSTEOOOl 16) 
This paper desaib.:s th.: final goal of the Cuch-!'orway Cleaner Production 
Pr<.j.:ct. funckd ~- th.: bncr Go.-cmm.:nt in 1992-9.i. Since • .cp1ion. r...-o 
ini.eractivc training programmes ha..-e been initialed and abolll 10 proj.ects 
.:ompl.:ud. The C.:ntt.: is continuing a..'1ivitics and 3lso wid.:ning than and 
international sllp!'On is being sougtit The main acti..-itics arc listed and co..-er 
mcoungcmmt of clcan.:r production. training. methodology. policies funding 
and int'm:ational coopcraiion. V arioll$ Czech educational csublishmcms :ire 
responsible for the trallling prngrammes and arc siluatcd in Zlin and Prague. 
.\lanbcl5 of two .\linistries are memhen of the CPC Steering Como.:ittce and 
discussions arc being held elsewhere. (Cuch Cleaner Production Center: Third 
High-Level Advisory Seminar on Cleaner Production. Wanaw. 941012-14. 
Puhli~hcr: CPC. (1994). [in English].) 

1243 COOPERATION ON INDUSTRY, ENVIRONmNT (BJB. 
JSTEOOO 117) 
Thi~ paper describes an icica put forward by Carl Oui;bcrg. Gcnnany. for an 
in1cmational training project tn increase common effort for new produ..'tion 
tc.:hnologics and economic patterns of development whi~h can be mai:itamed. 
:'.lodern e.:onomy is felt to caus.: shortcomings. 111cludine the handline of natural 
rc~ourc.:s. All types of countric$ cnuld panicip3te and all manner of orpn1Z3· 
lions within them. Th.: •ubJccu to study could in~ lu<L: eco·cffi~icnt measurement 
nf large .:ntcrpri$t:S. dean production. cocpcration in technnlo~· 1ransfcr. encrg)o 
and prndu..:tion. Carl Du1shcrg alrcad~ hand In a numhcr of programs for others 
md traimng ...-1th ewer JOO cnuntnc• and 1s thus well quai11ied lo offer the ulca 

')() 

(Cm Duisburg ~bH: Third Higti·Lte•·.:I Ad•iso~· S.:mm:ir on Cl.:ano:r 
Procht.--tion. \\~"'- 941012·14. Publisbtr: COG. (1994). (in English}.) 

12.U WASTE PREVEl'lllION DIEORY AND PRACTICE SU~l­
MARY (BJ:B.JSTE000118J 
This paper s.:.:ts to .:sublish lb.: d.:sign df.:.'15 of d.:sign-w:ast.: by basic systems 
md tbeomicaJ .:km.:nts. 11lis !.:ads to :an O\".:ni! tnmfonmlion moduk and .t 
number of moduks an be linUd to form a model 03in. lbc o.-cnll tnmf.:x-­
awim pro..--.:ss l.:ads to matu'..11s and infonmtion as input md ,.-ask as output. 

A awcn.als life ~de modd is ;dso pn=scmt.ed ancf appli.:d to ~-z.: asp:.."1s of 
,.":l.Sk ~ Th.: ~ anploymmt of th.: S)"Slan is dcscribcd.. to­

g.edler ~ith its pRsall: capabilities and some lilr.dy futlft d.:\.-.:lopments w•­
cmmcnt policies and social ·factors and their O\-.:nll .:l".:ct on .-ask :rrc 

.:onsidiettd. ('-"ati \\"ttncn. J.C.: Third High-1...twl . .W...1sor~; S.:minar on Cl.:an.:r 

Procht.--tion. Waisa..-. 941012-14. Publisher: SA. (1994). (in EnglishJ.) 

1245 NORWEGIAN INDUSTRIAL TRA~SFER OF 
KNOWHOW PROGRAMMES ON WASTE MINIMISATION 
AND CLEA!\"ER PRODUCTION TO CENTRAL AND EAST· 
ERN EUROPEAN COUNTRIES (BJ:B.JSTE000119) 
The '.l>Ol""-cgian Go,·anmcnt fllW1CllS kno..--~ progranun.:tnnsfa-to Po>bnd.. 
th.: Cz.:ch R.:public 3lld Slo~-31c Republic .JDd is star:.:Og a programme for th.: 
Russi311 Feder31ion. The progr;unm.:s aim at profitability. cm-ironm.:null~ 
fa\-orabk conditions and restructuring oi200 3.50 compmi.:s in each rountry in 
the first 2 4 years. Th.: ddaikd goals are list.ed. with .:mphasis on at\"iroamCllUI 
md economic on.:s. A few delails are gi\·m of ~pie:&! progress mad.: to cbk. 
Th.: bases of ~-pie:&! programme instruction scb.:rncs at.: wtch.:d. and also 
manc:s crnccming marketing. libnri.:s and th.: like. The Sorw.:gian So..~· of 
Chartcn:d Engin«rs is coop.:nting with th.: Soci~- of Eng111cus in Poland. 
f.'.:dm.:s.Olav S.: Third Higti-1...t~-.:I Ad\isory SmlinaronCleana-Production. 
Wanaw. 941012-1-'. Publisher: :SIF. (1994). (in EnglishJ.) 

1246 COUI\'l'RY PAPER REPORTING POLICIES AND AC· 
11Vl11ES ON CLEANER PRODUCTION IN nn: NETHER­
LANDS (BIB-JSfE000120) 
Th.: gO\"emmcnt policies :ind acti\iti.:s to promot.: cleaner r•odu.."tion ar.: 
described under four headin!!).: th.: targ.:t group management app: , :i.:h: manag­
ing priority waste streams: product policy: and stimulating mvironmcntal kch­
nology. The national en\ironmcntal policy pbn of th.: Sctherlands in l989 s.:t 
0111 a stra!Cgy for achining sustaimbl.: dcnlopmmt in on.: g.:n.:ratio1L The 
mechanism for doing this is ~·devolving r.:sponsibil~· onto other groups. with 
th.: uu ofvolunur~; agr«mcnts orcovmants. Dates between 1990-1995 forth.: 
covcnanu in some I S sectors are liskd. An energy cons.:n"lllion plan is inc luckd. 
Th.: s.:ction on priority waste streams is conccrnied ...-ith cff.:ct-orimkd and 
source-oriented policies. th.: form.:r for limiting n.:gaun effects on humans and 
311imals. planllif.: de .. and the latter with preventing or r.:duCJng polllllion at 
source. Details arc gi ... m on products and th.: en\-ironmcnl po hey. m'ironmental 
product development and an en\'ironmcntal labelling S:!'-stenl The last s.:..'11on 
d.::&ls with financmg rhcsc policies (Swrland. Jan A.: Third Higll-1....:vcl Ad,i· 
sory Seminar on Cleaner Production. Warsa...-. 941012-1.i. Publish-:r: .\finis~ 
of Housing. !'cth.:rlancls. (199-'). [in English].) 

12-17 MAURITIUS COUNTRY PAPER ON CLEANER PRO. 
DUCTION (B~STE000121) 
The Govcrnmcnt Of ~fauritius has IJ.:en full:!'· commmcd to th.: Conscr\":ltion and 
protection of th.: environment for ov.:r 1"'o decades. ~lllllrilius had formulat.ed 
its Xaional Environment Action Plan in 1989 covering 3 2 projects anc:: :_.,~ luding 
issues such as: insliMional strc:ngihming. land management and tourism. u...-. 
cragc . .:r.:a11on of en..-i!orm.:nul :aboratorics. agncullural practice. ma11nc 
conscf\-ation and tcrrcslnal c1J11Scrn11on. 11ns ...-ork i. costed 31 t:S S 69 million 
with the fir.;t phase 10 be completed by October 199~. The GM·cmment ha No 
main concerns. fir.;lly. th.: island is small. hence th.: ecosystem is fragile and. 
secondly. it wishes lo llllFrovc the quah~ of life of IU citizens Th~ l"ru•·crJlt~ 
of !'.launt1us prov1d<:s training in environmental scien<cs With regard 10 111dus~· 
on the island ic is considered that 60°0 of the rea.<,>11 ,..h~ cleaner produ.:t1on 1s 
not used are humananltlldcs. 30"oare financial and only 10".lacknftechnoloS' 
It 1s rc"omm~nded thai a seminar or wnl'Uhop should be organ1Zed 10 \tcd; on 
~cal 'a.<e studies for cx1sllng 1ndu.<lncs 1n :'.bunuw. <Pra,ag. R.H. llurd 



H~Lc,·d .~is~ Senumr on Clemer Pr-'.i!Jo.'"tioa.. \\"3153 ... _ 94101::'.-I-'. 
Publisher: ~I~ or WTOlll!ldlt. ~lauritius.. C 199-'). (in English!.) 

12-11 AN UPDA TI ON TIIE ~..P CLEANER PRODUCTION 
PROGRAMME (BIB.JSTEOOOlllj 
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sela.-tion arc gt'·ai and tbc rcslllts a.:119.e•-c:d ~ ~ 1e1t period 3tt ububtcd. 
Some 4SO ... _ aunimizalioa options "'ctt id.:nbficd of ,..hi..il o•·cr :?00 "'ctt 

impkm.:tud a a .:osi orSt·s 0.31 millioa cOll!p¥Cd "'"llh 11111ml sa'lD~ ..-f':."S 
1.2 millioc. In tbc pulp md ~ sc:tor 1hctt was & 31 ••reduction m pollution.. 
forklltiks 1~•.Mb.-tiaamd mpcsticickssomc 7~• .. ~umerous barriers.., tht 
impkmelllalion of the projects "'-ctt -.::~ mdudmg cr911annonal 
s~"SUIDic . .Jltitudin&l. c..~. ia:hni.:.al md go,·.::mncntal bmicn mi! raas­

ur.:s wome cknlopcd to O\·~-amc tbmt. The ovcnll ~~iusl<ICl is th:at 1hcrc i-< 
ccasidenblc scope foe ~-Ing ,.,._ iii small indusllvs pro'-.ckd the barri.:n 
an be <l'·cr.:omc. (Chanlbk.. ~~ Prabsh: Third fhgti-Lc,·el Ad\~ 5.:mi­
nar .:in Ckmcr ~ Warsa .... 9-'lOIZ-I-'. Publisher. ~PC. (199"'). (m 
English).> 

1252 CLE.Al\'ER PRODUCTION IN OECD COUNTRIES (B~ 

The '"Ck-.:r ~"tioo- tam "'as bun..i!N md :ldopkd in Cm~ 1990 

al tbc first Clea.:r ~-tian s.mmi. ~ by tbc ti.:. This pro~ 
supports a !K"" prn-aili,·e ~ii to a..~·c bodt ai'iroamaibl :ind .e..-o­
nuni.: bcn:fJIS. his facilitalcd al tboe ~ k\"CI by l -:-.CP. :at tbc r.equest 
of its gov.enung coun..-il endonat ~- l "'SCED in 1992 and in CSD dt..-isions m 

~lay 199-l. It is ~-is.ed ~- a brgc CO« or inlamlimal CJqlaU. The main aim 
is to inc:rau ,..oriel -·armo:ss of tbc doe- production ~ as w.ell as 
impro'-U.g infonmlim exi.."imlgc. training.~ projcds :llld~­
tion with g<>'·amn.:nts. etc. Its a:taie.-ClllmlS includ.: e~ infonnation 
ex..ilmg.e on tc.:bnologics. poli..~. etc. Pubhcalioas on dcmcr procb:tion ar: 
prqiar.ed and cin."'lll:lkd lnfomullion is .tlso a\"aibble ~- cl«troai.: mail :md 
scmmn md ,...odshops an: Grg311izcc!. Dcuils att ~·ai on Cbim·s Ckmcr 
Produt..""lloO Project md ckmoostration proj«ts in the . .\friQ Region. The l.:ssoas 
lcun.:d from th.5.: cffons an: bridly cks..-rild :md cmphasi=.ed tbc ~ 
of information disscminaion. saninars. ,.-o00rig gJOUpS and cklDOOSlnlion 
proj.:as. Of .:rucW imporunc.: is tbc qucsiioa of~ :at C'·~ sug.e. (de 

Lankrcl Ja:quclinc . .\Jois1: Third Higll-Lc,-cl Ach~· Sanimr on Ckmer 
Pr\ldu...'"tioa.. Warsaw. 9"'1012-1.i. Publisher lXEP. (199-1). (in English}.) 
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1249 EUROPEAN BANK FOR RECONSTRUCTION AND DE- : 
VELOPMENT-FUNDING AND FL!'iANCLlliG CLEANER 1

1 PRODUCTION (BIB.J'STE000123} 
The Europcm Bank was founded in 1990 ~- tbc kading OECD n:ations to~ ,. 
"'-id! tbc countri.:s ofCcnnl and Eastern Europe uid lhc former So\id l"mon. 
It bcpn opcnlioris in • .\pril 1991 ,..-id! a nundatc to promote the nnsitioa in 1 
1besc coun11'ioes ..,,.-arc1 eru nmU1 «OOOlll,. dano.:nc'. Projcas "'ilidl mra.."t I 
in,·.:slllh:'lr ino:luck indusrrial waste ~ ~i..;pa! diluent. aunos-

1 

phmc .:missions . .;:on1rol ,.._ supply. NIUR COllSCl"\-ation. etc. lmpro\·ClllCll. 

of magy cff ... "icncy is also a major conk:ndcr for m\·cstma1t. Panicubr .:n\i­
rolllllClltal prognnmcs arc outlined e.g. foe the Baltic sa and the 0-.be basin. 
The bmk is also supm.ising tbc ~uclear S.Uciy Account to impnme th= safety 
of lhe more dangerous nuclear pl3111S in Ctra:al and Eas1m1 Europe. En'iron­
mmial self-help IS encouraged. Ways ii' ,.-bich lhe ~ promokS cleaner 
produ."tion outlined. (Pnuk. D:ariusz: Third High-1.e'.·el . .W'~ Seminar on 
Cleaner Produ..."ti l. WarYw. 941012-1-'. Publisher. EBRO. (199.i). (in Eng­
lish)) 

1250 WASTE MANAGEMENT: CLEAN TECHNOLOGIES -
UP-DATE ON SITUATION IN MEMBER STATES (BIB­
JSTE00012"} 
:\~on cleaner technology in tbc El" member s1ae1 was initialed by tbc 
ConwnissionoflheEuropcan Cnionin 1993. The report gives an historical ,;cu 
of lhe o:ono:ept or cleaner technology· and dcscibes lhe policies. str31cgics and 
.:on.:.ep!S of each member stale. Part.i;;ular anenuon is g;,·cn to lhc SC1herlands. 
Dmmarlt and Spain. The ClanerTccmology· activilies inlhc Et: membersUICS 
:ire tabulated and bridl~ discussed. In addilion an ovenlC"'" of cleaner tcchnolo­
g~ and achie\·cmenu is giv@ for selected induslrics cg. meul producu. tbc 
~- products Dldustry and ,..ood and fuminarc industnes The cleaner technol­
ogy '4"li,itics of inlcmai~I organizations and wtworks arc ck~-ribed. [n,;. 
ronmcntal management s~'tcms are prcscn1ed and lb.: futwc role of th.: 
European Commission is discussed. Rccommmcbli~ for fuiurc work arc 
gi,·.:n. C'iclsen. Brigitk B .. Doelman. p,,;i: S.:hell.eman. F _-rd: Christiansen. 
Kim: CEC DG for :::.nvironmcnl. ~u.:lcar Safety and Ci\il Prntc<tinn: Third 
H1gh-Lcvcl Ad\·~ Semtnar on Cl.:ancr Production. W;an;a". 9·'1012-1-'. 
Publisher: CEC. (1994). (in Enghshl.J 

1251 DEMONSTRATING CLEANER PRODUCl ION IN SMES 
IN INDIA. UNIDO-NPC EXPERIENCE OF PROJECT DESIR£ 
(BIB-JSTE000125) 
The DESIRE. proJcct ·rx111t1ll51tat1on 1n Small lndustn~~ for Redu.:1ng Wa11k· 
"» spo!IS(>rcd by l "SIDO and .:onduekd b~ the ~allnnJI Produ.:11\"lf'. CMJn~11 
India during 1993·!99-' Three 1ndustnal sccton were inml\·cd. !Wl'lel~ pulp 
and paper t.idll.'I~· frnm agn.:ultwal "'a.•t.:.. dyeing and pnntmg of 101ilcs. and 
pn11.:idcr. In each ~cctor four unlllo par11~1patcd Dcuil< nn the method nf 

This is a report on bow tht OECD counn-ics arc .:oplll!! wilh cmiroMl<!ftLll 

problans after-~ ckcacks or sizeablc in.-emncnr in apiul.. k.:hnologi­
.:al md human rnouro:s. In tbc manufa:twing se."t« one con.:lusion is dul th~ 
arc nCJl domgtoo badfy al the~ IMa thal d!le real .iizl~ ~ m tiispcrsed 
pollution.. ~- in 1rmsport and ~'Ulrutt. It IS diff ... -ull to .2SSCS$ tht 
O\-c:tall lenl of izl,·CSlll!all in cie- t.edmology as some modiflQbOQS ma~ 
~-ur for 11<111-al\iroamaaal reasons. bowC'-cr it is .e\idml tha izl,~t in 
.:I.em proccsses aiaUs good e.:onomic s.msc. The ~.: of an en\Von· 
mcnul industry 1125 earned - CSS JOO billion ,.-orld,..1& m 1993 .. .\JI 
imponutt factor is the~ or tbc susuimbk dc\·et.ipmmt world model 
rcpbcing the mti-~lh. mti-1..:dtnology modds or the 1960"s and iO"s. This 
bas "5Ulkd in a shift from waste mamgmicnr to polhtllon ptt\·.:raion i.e. to 
move -~y from "end-of-pipe- mdhods. Pressure can !:IC exerted b~ mark.et­
based policy tools i.e. IU:llion. clurgcs. etc . .-\ hybrid iapproach is emagjn~ 
based on a mix of govcmmcnr rcgublioas and market-baud for~. Olhcr 
man.m. consickrcd ino:ludc subsiiucs for some raw rn:aterials. pro'-iding more 
inform:ation to a "'idcr audience ollS.dc OECD COlll'ltncs. e.:o-labelling. pmcnl 
support for dcancr tcehnology. ci.:. (Long. Bill L: Third Higti-unl . .w,~ 
ScminaronClemer Produc1ion. Wusaw. 941012-1-'. Publisher: OECD.( 1994). 
(in English).) 

1253 LATIN AMERICA AND THE CARIBBEA.l'tt-POUCY ~­
ITIA TIVES TO PROMOTE CLEANER PRODUCTION (B~ 
JSTE000127} 
The concept of Ck mer T e.:hnologics is qude !IC"' in this region and there is little 
acti\ity there to cbtc. l XEP prom01es seminars in T rinicb;I and Tobago and 
r ru~·: it also distribu1cs informatJon to govcrnmenlS and somc industries. 
l"'SIOO"l.~"EP bas csublishcd two ~alional Cle:iner Production C.:nV'CS and 
thit En,·ironmai1al Polllllion Project (EP3 I or the t:S g<wmtnten1 has units in 
Chile and Uuador. Other acti•"itics in.:ludc the Responsible C;arc Progrmune of 
industry. \·ol~ en'itonnc:nul auditillg is cncowagcd. as in ~lexico. and 
yearly audits arc n°" rc:quiTed in Brazil. The major obstacles arc lack of 
informalion on economic and pollution .:ontrol benefits as well as spc.:if..: 
tecmial infonnation. In addition. there is no credible dcrnonstnuon th.11 cleaner 
prod~on ,...orb ant' ;... econom..:ally bendi.:ial. There is a Lo.ck of fm.in.:Dlg 
and also d1C idea that if there is no kgisl:ation then industry docs nOI ha\ e to do 

~1hing. <Heileman. Leo: 11Utd Htlft-Lcvel AchiM>ry Seminar on Cleaner 
ProductiOIL W;arsa,.-. 9"'1012·1-'. Plablishcr: l ""SEP.11994). (in English).) 

llSI POLAND A.~ CENTRAL-EASTERN EUROPE (CEE)­
POLICY INITIATIVES TO PROMOTE CLEANER PRODUC­
TION (BIBJSTE000128) 
Go.-cmmcm and indus1rics still ha\·c a brgcl\· lndi11onal approach to waste 
muumizallon and cleaner production. Coordination IS needed he\wecn indusmal 
policy and al\ironmcntal policy 111 most CEE countna. There is. ho...-evcr. an 
111crcasing apprcci:at1on or resvvctunng of indus~ and redu.."11on or industnal 
pollution lea.tine le> large cc011<1111ic H\lftg5 The CEF. countncs do noc havc tbc 
f111anc111g 10 use trad11aonal encl-of-ptp.: waste ltea&mcnt. Poland and tJw Russ1..n 
Federation have applied high pollution chargn sm.:c 1990 In some "1Se• the 
sa\1np produ.:ed ~ m1n11111z1ng was1c and energ:. ut1hzat1on hnc more than 
offut the P"lllll1on charge. All C EE countnes suhs1d1lc raw matcn&ls and 
cncrr.· Thi• h.v. a ··~ nept1\·c .rlfc.:t. The largest obstacle to implementing 
<leaner produ.:•mn "'»tc m1nm11zallon 1s a lack of lodenh1p undcn1and1n~ of 
JIO!IMhle largr ccon1>1111.: u\·mp .-\number <>f nc.v tan an\·estmcnt op11nns .:an 

'>I 
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~·be~ wilh 51'~ of 1~2~ .. Wilb addilioml tm-.."C !his an be 
masattosoaw ~ •. A.aber of_._ :1ttiudi:· a ~-11br. 
USC of pollubon ~ f.-:ial aid wf fret asscsvnn« a.k-.:oe. ~ wl 
pacs for pib tats. COiU shoald be less dun l"SS ~-000 per~­
~<>In S.: ~o•nL Z~~-d: Third ffi!h-w-d -~~ Sanimr oa 
Ciuntt ProcllL'1ioa. \l--~~. 941012-14.. Publisher l~"EP. (199-1). (m ~ 

lishp 

1255 ACTIVITIES ON ECOl.ABEll.ING [BIB.JSTE80D12'l 
Fer may commies. dn~lapal wl ~ dw spread of oC>..'Obboelliag 
scllaMsniscsC1DX111S. ltispossilk for*scl<:I bcmoedasa-~. 
S-dn-dapiag ~as ~'d. ha'~ IKll bcm able ro paniciparot in ccobbcl 
~dGpmall. l.~U cw~ an sutta problems fnlm sn-cnl pcnpe~~­
lkttanowr~·'"dlinl ~ c:atifJalioa• ccobbdliagpn.pw m lbe 

.odd. The fml dalcs from 19il and-i-bascdoa timilal lifoe ~ck~-sis. 
t ~u is wart.iag to CllS1ft u aa o:olabel Ula a11 ar\inlamcal.ll crilcria 
~mdialo~idenbonaadalsonmal~ (Campbdl.Laun 
8.: 11ainl Higb-Lcnl .~'isery Saaimr an Clancr l'rl.cb:lion. Warsaw. 
9-C1012-14. Ni1isba: l.-:\U. (1994). (•English!.) 

1256 UNITED KINGDOM CLEl..NER PRODUCTION PRO­
GRAMME ~1301 
An oudine is !i'-m of - of 1bc - imponaDl kgisblioa v.ilich aft"cdS 
clewrprocluctioa .and. in~-* Eminlamcal.ll Prol«bon -~ ol 1990. 
ThieQo\·C11111Ndbas alsosuppcncda "~ Brilish Sllalbnl BS77SOrdated 
to wastie minimisaioa. II suppc.-u 1bc objccls of~ ProclD.:tiim COlllJ'Ol. 
A pn»!JWllllC. sbicb led to dw En~ T~ 8.:st Pratticc 
1'ro51w (ETBPP). includr:s a fret cmiroamemal hdplint. perf"lllWICC 
guides_ good ~ guides. pnclicc c:asc sar.lies aad f.Dlft raardi mcl 
~elopmeal prxtice ~ AT~~ hailialin run~ the 
DejWIWCUl ofTndc ancl lnduslry ~ irmsfcr of en"~ goods 
a sen"icics to 43 *'~loping ~- (Depll1lliall of EmTomnimt Third 
High-1...cvd .~-isory S-=milm on C!·:aner Procb:tion. Waruw. 941012-14. 
Publisher: DOE. (1994). [in English).) 

1257 CLEANER PRODUCTION COMES OF AGE IN AUSTRA­
LIA (BIB.J'STEOCOIJIJ 
~- in Ausnlia did 1111)( know about Cianci' procb:lion bd"orc 1990 
allhougb lhcrc W» some legislaliaa in 1916 on waste minimizalion. lma'est 
free-loans of up S !00.000 for ten ~'aft - Clffcrcd to small scak indm11y 11K­

clium scale industry which UllrOduce acv.--~ «•astc uUu.:mg t.e;:haolo­
gics. Although Amtnlia did not qualify for World Bank assist.nee many Sl*S 

and F.-.der.11 governmcnr depanmaas were paniciplling in cducabon pro­
gnmsncs and~ projects.~ in lhc swc of \"ictoria. The 
Ausnlian Centre for Clc:mcr Production was set up in Fdlruary 1993 under lhc 
xgis of the En•"iruamcnt Protection ~- (\"Y.). l>claib of the chancr llld 
objccli'\u arc given. The ccnire n«ds serang inUtrial support. ii has 3 levels 
of manbcnhip. ic is indepcndcnt. and --profll maltin&- It Im lbrcc basic 
prndul:ls: training. consultaacics and '"""°'ogy innsfcr. A blainos plan ancl 
legal aspccu arc oullinccl The ccmrc will ~ • Bundoora. \"ictoria. Somt 
sugcslica r&bling lo a global piopa1unc include a unirc·s dub for sharing 
sua:csd'ul ideas and dw question of accrcditalion with •be advClll Bntisb 
Sl.lndard 77m and a possibk 1'°1401. (Reeve. Om-ell L Third High-Level 
Achisory Seminar an Clancr Produciion. Warsaw. S.$1012·14. Publisher: 
Ausnlian CPC. (1994). [in English).) 

1258 AUSTRALIA'S APPROACHES TO FINA~CING 
CLEANER PRODUCTION--FUNDIN'; AND FINANCING 
CLEANER PRODUCTION [BIB.JSTE•ll2) 
The Amtnlial proFftllllC is based on lhc principle of ecok>Jicall~· susu1nablc 
development. The AlllVllian Prime Ministcr"s 1992 En•ironmcnLal S1a11cmcn1 
ha led io lhc scning up of a natiaW cleaner prockictiorl provamnic and 
sipalkd thc Govcmmcnfs Ultemion 10 provide services and fmance to compa· 
nics and orpniuiions 10 promote and implcmml cloelllCI' producllon. In particu­
lar. infonnarion disscnunarson and die increase DI a"armns •e 1mp<wUnl 

h.mce. die Federal g.w~t has produced a free 1nfonna1"'" k11. En•1ron­
mcnul !l.lanaccnwnt hanclboolu at S 2' have also been produc~d which sh<"' 
how le> anal~7.c emu of producmg w.ures. h- lo unpro,·c processts. etc 
Coopcra11on ........ Uldll'Otnal al'S()("lall<1'15 and UIUOllS IS alse> CllC•lW°agcd Dem· 

Oll51r3baa prOJO-"ts :li'C dc:s.:ribcd. Grams aad loam :li'C offoercd to .:ompmic$ IA> 

~ opmbOllS - implcmc1ll daDer ~ lncaai\."oCS ~ also pro­
\.idcd for Campmics u adopt dtaner produclion pncllCC5. .~ fuadulg 
1o *"~ ~ is a1so oudimcl cc;.,.-1cr. nu-: Third ffi!h-w~1 
.~•isory Semimroaac-rProduc-. \l"arsaYo. 941012-!4. l'llbhsber: EPA 
-~ (1994). (in Englishj.) 

1259 ASIA """1> THE PAClllC-POUCT JNITIATl\.'ES TO 
PROMOTE CLEANER PRODUCTION fBl8.JSTE•ll3) 
ClaacrT~-~ a-dfociall ~to .... ~~ - ptt­
""Cllliaa and mj11imjz#Mm ~ mb:ied com.....,cioa of ~ aalaiab. h also 
IDC3llS ~of lbe pnica.s wilh lbe adoption of a lft"-ali"~ nlhcr than a 
~ apprmdlto~~mluc1iaa. Thie policy inib#iwpn»'-icks 
for assisuncc IO sniall sale induslr:!o' units. minimizlllioa of--. pbasiag our 
subsidioes ... lbe illlioduaion of CD\.-W-UW aMlilillg. Olhcr :acllClllS - die 
sdlins up of~ cflkxaltrarmca1 f«clustas of small iadmlrial units and 
modeanizalioa of old iDdllSlriaJ mils. Some ddails of die impact of this policy 

iaili#i\-c arc oudiDed. Thie IDlia poialS ~ idlk IO 1bc Rduaioaof ~ 
gas.es md lbe upp3diag«pbsingourof old.,-crplanlS Boilcn · cambuslion 
S:!o._ arc also armzrbd for ~ £nerr.- ~-aioa in lbc -1 
~- bas also been impro ... -at C--* arc madc 1111 fllllDCUI ~ Tix 
iuwidatiom arc ~ oa die prcpanlion of a priority list for action. 
(~'-!pl S.: Third ffiP-w~I Ad'\~ Scmimr oa Cleaner Produt:tioa. 
w-. 941012-14. Publisher: Minislry of Em"irOlllllClll. India. (1994). I in 
EnglishJ.) 

1260 INVENTORY OF CLEANER PRODUCTION EDUCA­
TIONAL ACTMTIES [BIBJSTEl801J.IJ 
Educalioa and nilling is OllC of dtc tools in lbc disscminalion of dcancr 
production 11svagbo1a lbc world. A11 iatamlioaaJ ~·cnrory made in 1994 by 
sending a qsstiaamn to SC'\ual lhousmd univ~. cducalon and lrliners 
prvduccd a R$pOGSC from some 100 md lhe llUlllbcr of cowscs 11111 cv;ricub 

wCh some cac-r pniduc1ioa COOUlll was around 140. Thcu iCSulls were 
~-zcd and Ibis papcrp~ 111 OVCf\.lCW of conclusions oblaincdup toOdobcr 
1994. The qoes1iomairc can be sem as a follow-ap IO a similar invauory made 
in 1991. The COIUlllS of the 1994 ~ asked for dcllib of thc faculty. 
rOUIWS '51di some emphasis on cleaacr procb:tion. "le"-ml cwricula and 
cGicaional makrial. The 1994ovcr\."lcw indicarcsa v~ UDCqmlmponscfrom 
diffcrmt pu15 of lbc world. ~•of the rcsprtlldenlS arc from the Ewopc RglOll. 

1.-. Sortb American. zero•• Soulb Amcrian. 6°0 Asian.~. ~Jo: ancl 2"• 
.-U'riclll. Prel9ninary fmclinp arc dclailcd. The gncnl indicalian ~ dial the 
nlllllbcr of CQURoCS arc growing allbo-.lgll there is some la:lr.1Jf undastanclillg of 
tbc COllCCptS. A ddailcd analysis will be 1\.-ailablc in early 199.S. (Huisingh.. 
Domld; Jorgenson. ~licbxl Sopant Borup. ~lads; Lcskincn. Ano: Poyry. 
Sirkka; Third Higll-Lcvel Ad\.•isory Scm-MI Clancr Production.. Warsaw. 
941012-14. Publisher: XA. (1994). (in En!lisb).) 

1261 ONGOINGCREENINGOFPOLAROIDCHEMICALAND 
POLYMER SYNTHESIS PLANTS [8~1351 
The conlinuom impiovcmcni eft"on al Polaroid is aimed• making the chemical 
s~lllhcsis activities cleaner. safer. more compclilive ancl n-cr less wasteful. 
Examples o( cleaner chanislry arc ~bed. A process for producing solid 
CSICn bas now ban developed wilic:h docs not release SO! ancl HCI ill addition 
no sohrcn1 is used. All altcmative appro9Ch is IO Ml die rcat:tion in die sr.ohcn 
phase. Anodlcr example in\.-ol•u thc s~nlhesis and coalinp of a polymer-chis 
new process will uu an Wllfe1'·baud dispcnion of maxed acyclic acids inncad 
of MEK as uud in die currcn1 system. Furlhcr improvcmcnu rclalc ro lhc use 
of more modem cquiprncnt which c:an reduce die number of process stcp5 ancl 
amsdJ some nnsfer losses. Detailed information is given on equipmcn& f« 
fuiwe dc\·elopmcnts. A final ilenl is the JO-Qlled "Choemomctrics". This a 
suiislically·baud computalional technique which can be used 10 predict the 
chemical ancl or physi.:oc:hcmical behavior of rcacimg s~-srems. (Kaufman. Seit 
Thud Higll-Lc.-el Advisory Scm1111r on Cleaner Producti->n. Waruw. 941012· 
14. Pubhshcr: Pol.-oid. (1994). (DI English).) 

1262 EXPERIENCE IN THE TRANSFER OF ENVIROl'"MEN· 
TALLY SOUND TECHNOLOGY (BmJSTEOOOl.361 
This paper PfO\·idcs a summary of die experience o! l ~EP lndUlllU: and 
f.R\"lfonrMnl rclatctl 10 IM lr.UISfcr of c11'·1rC>l'lmcnt.tlly sowid technology. tech-



noll~ ~ .md -~~- buddmg lllrtt prog1;a1u11<s ..-.: .;.:>wmi lht 
Oz.ia..~"fion ~- th.: Ck.a Prod.a..'"tio>n Pro~c :ind dl< En•iron­
mctal T«imo~ -~~- Tu.:Oz .. 'ft.~'lh....,~dals 
...e lhe ~ oul of oNa.: dqJlding subsun.-cs (CFCs) md in•·ol•.:s inf«­
mHk'ft e~. ~ -.'"Ollr'US ;md .. .xbh.lps Ch: .• supp.~ by ;a muftibl­
a;al tUnll Thoe~ _,Wes !be SU\:~ ofkx;al ~~ md ;a~ 
;ass.:ssmm1 of us.?I' .-ds. Thoe imin doem<nls of !be Clancr Produ.."OOn Pr..-.. 
~ 3": inf- :md public3bolls; ~ pn>Jn'"tS; ;and di< i 

~of .:n•"iroamcra;d prt>fA""lioapro~ mind~ ;and ~·an­

_. The En•iNarnalLll T~ . .\sscssmctt Pro~ indwks asc 
Sllld'.'-s.;a~sktla.dac~"dopnmlof:111 En•il:mrDcllw Te...-tm.>~ .~-ss­
_.. Prim.er _. ;a r~· ~- of CD'oironm.:ntal !"iddmcs for ~ilf"~>!.>g~· 
1ra\Sfcr. Som.e gmenl con..iusioas ;uc ch..-n md the a.:cd for fmm.ing is 
~ed. <l "EP 1E. l1urd Hi~Ln-.:1 Ad\~ 5.!mm:ar m Ck3t= Pro­
A'""""- \\"xs;av;. 9-&lOI:::-14. Publisha: l:O."EP.(1994).. fm EnglisbJ. \ 

1263 POLISH CLEANER PRODUCTION PROGRAM--BACK­
GROUND COUNTRY PAPER (BIB-JSTEOOOl37) 
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City mi H.:imilton Cit\ c--ils fo~.:d ~ .t nurnbo:r o>f udlC":' .. ._-i:S 
\";inous Olb:r 'it."11\lbel :rre do:$.:nbcd. In ;all.~ Zc3bnd b3s su.:~ll• 

muodui.-.:d !he -.-un..-cpt of,;~ PfO'b."tion IKa »1llioml flll3D..-c as ~ 
(&il~. ~l~d. Thrd H1s!t-L.e•d -~~ Scmin.:ir on Ckaner Prudu..--. 
W;ars.:i•. 9-&IOl.::-14. P..ibhsha- ~luus~ of En'1"lftrDCllL C'Z. 1199-&1. (in 

EnPtsJ!ll 

1266 CLIA.1'"ER PRODUCTIO:S ll'TI1ATIV£S rit 111AD...k'l> 
IBIB-JSTEIOOl-IOI 
llWl.Jnd is Silmlcd .:-calnll:; DI Soulht;ast . .\si.:i. .-wommi.:ly ~ • .:>f ltS b:Kf 
is .;u?ti.-lll:d. It lus ;a~ ofwm.: SI milllOll wilb .m ...W ~-:.. "f 
1.4'°• -~ llwbnd is ~ an ~"Uln.nl .:otmll".\. ad .:i 111.:lJOr 
food cxponcr it ~-cd r;optd mdusrri.alizatia: in it... I91IO ·s ;and is .. en on 
dS \U~ to b«oming .:l llC"'"~ incluslNlizcd .:~ Thcr¢ 3tt OOW some :7.<100 
indusuicsofw-lud1:!0.()()(IU1<cbssifa<daiscrc~~·~pollmion. £>.:~ 

oftbc cn•irtinmmt IS b.:.:~ n-rasillgl~· ~:and astbrc*tlmgSUSUJn­
;ablc gro•1h md pub11.: ho:.:ihh. The R.:1~"31 lb.:ia G.m:mmcnl h;as ;alkmpUd to 
~c mdus?nCs b.d it ~ tlul Ila.: npid in.:rczc in mdusUWlllllOn .:;alb 
focslronger ""'3SURS. ~ masures ~-!be ~v.:nunmt :and the pri•._ s.:..-ror 
:att oudin.:d indudmg Th.tibnd"s lk\"dopmcnr and En•~ ~-ti•·.:s 
induding di< 1992-1996 5 •Qr plz ;aOO lilc n?Lennl CD'oiroamaJUl bw-s md 
¢D'ironmalbl insblulJons. A s.c.:tion ..; ui.;Iuckd on c~ produ."IKln pro­
grmun.es follo,,.ed b~ .:onllllt'IUS oo the .:oas1nUlls md r~ on 
.;;lc:aner ~"lion ~· 1~"1gSU!lg. S.:rmphol; ThirJ High-L:.-d 
Aih~· Scnim:rroaCklllcr Produ..'"tion.. Wars;a•. 94101:-14. Pubhst..:r: FTI. 
I 199-&).. (in English! ) 

The Polish Ckaa- Produ..."tion ~ is no• -=~ldmg 11s 3rd y.::r of 
:i..""tn~ It Im ~iend ;a well do:•·~~ ~h. Ckmcr pro­
chl..'"tioa is &•·doping from simpk -. sik • OOusdLcqling and w;w,: mmimiza­
lion do ;a soph~ ~ ~ !ia.:l ;along di< produ..'11~ up k> dK 

SOUi'~ ;a5 - .IS possibk \\ Dik ;aW3"1XSS h;as been 11"-."t"e;asing. di< pr.a.'tiwJ I 

n1 flllllKPI mcms of itaplon.:nbng lqisblion ms bttn ro!du.xd It is now! 
dul tht Polish En•iromlC'lll P~· . .\ct "'"itb a .:hargc for ~-s.: o>t" tk En•iron­
mmr· md tht nt~•·.: ctfo:t of tJRlducing -Ckaing l"p• :md '"End-ot:l'ipc­
sullltJOnS. lbcs.: ar.e ~- issws bkQI up by a '."onu~-Polisb Task Group for 
surting ;a I«~ Tl':lll5f.cr l'rognm-. This aims ~ tnimng mginttrs. 
mewing l(M"E SUSlaimbk dc•-clopmml md th.: fonnaiion of .:i pcmun.m1 

siru.."tlW for xti•ity in .:leaerproGr.:tion. OpmliorW dcuils :rre di:s.:ribcd .and 
illmlnli•-c mulls from lhc prognm :IR pn:sc:nkd. These indude tht ~-ow­
ing of a col:c onn ,,.-;asie gas coolinr; sysicm.. rcbuilding;a sludge w;aste tralmCtll 

~-sr.om and housdcupmg ~a mat rroo;essmg pbnL fo~-up poli.;iu :rr.: 
not.ed. (Polish Clclna' Produclion Progsamme. 11lird Higti-L:•·.:I Acl\-15ory 
Sanan..- on Ckm:r Produ.""ti.ln. Warsaw. 94l012-i4. Publisher: Polish CPC. 
1199-&). (in EnglishJ.> 

' 1267 CLIA.lqR PRODUCTION ACTIVITIES IN KOREA (BJB.. 

126.& PHILIPPINES CLEANER PRODUCTION-BACK­
GROUND COUNTRY PAPER (BIBJSTE000138) 
With the ;aid of :a 5-yar gr.mt from l"SAID. the Philipp- Go•cmmc111 11.:is 
A3rkd 10 promok d.:ancr production with :a progrunmc ..-;ailed lndusui.:il 
En•iromlcnbl ~lan;agcmmt Proje,;t (tE~IP). 1992 .. -Ukr 2 ycan there has been 
:a nurbd inacac in :a•:rraiess ~- ind1151ry. not onl~ r.:du.;ing pollution b111 
irnpro•111gpro(!Ubility. For the 1;ast 14 ye;ars e\efY ,;ompany has had to :appoinl 
:a Pollution Comrol otf..:er. Thcs.: off..:cn have now fonmd :an . .\sso..-i:ition :and 
undertake initiJli•·cs to impro'·" pollution numg~ ~ EmvOfllllCnl.:il 
'.l.lamgemcnt Buruu lu,·c also lud ;a W:asu Exchange Pr~c from 1988 • 
91. The Pasig R,j,·er Rehabilitation Programme has :also b«n l.:iim.:hed with 
plll'ti:al funding from Dmnurl 0.-\..'\;IDA. A number of ocher proje.:ts :lll'e ;also 

lks..-ribcd. The IEMP ;appcm to tM·c b«n HZY successful lllld it is import:an! 
thlll its cxpericll':e :and expertise should DOI b.: lost. (F :avib. ~e~ Third 
High-Level Ad\"ISOI'~• Sennnar on Cleaner l'Mdu.."tion. W:aruw. 941012-14. 
Publisher: PBE. (1994). (DI English).) 

1265 CLEA."<ii"ER PRODUCTION ACTMTIES IN NEW ZEA­
LA."ID (BIB.JST£000139) 
In the (elllral go"cmmcnt ;actl\it1cs legaslaiion is m:adc 10 pro•·idc and unplnnc111 
poli.:ics. lbc RC$0U"e '.l.l:anagi:menl .\,;t 1991 pro•id" th~ fr:unc:work for 
implemcntDlg cleaner praducuon and. in plll'ti.:ul:rr. 10 promoic the sust:a111.1blc 
management of physical and n:trur;al ra.>WCc>. Dulics :and rcstri.:t1ons :lll'e ;also 
fonnul;arcd :u •ell u penalties :and remedial coslfo. A numlxr of ckmons1r;a11on 
prnJccts have been ut up including glass. timber. clc.:1ropllll1ng. plast1.:s. p:ainu 
.1lld •·.unishcs ct.:. lnfonn:auon has t-cen d~•trihuted b• means ,,f"Cioing Gr«n" 
k!U whi.:h pro•·1d.: pra.:li.::al mfonn:a11nn S<>mc 67.000 were 1ssu.:d .\ prCl­
gurnmc c.n crwr~ efficicn.:~ lllld .;0Mcl'\·lll1<>n was miti.tlc:d The prohl.:ms 
.usn.;;1atcd with firun.:111g 5'hcmcs •~ d1J.:uucd ,.\ num~r "r l(>C.tl gnHmrncnt 
.t~ll\lllCS haw h.:cn 1mplcmcntcd siK.;;cs~fully. p.u'11.:11l.trh lbdl or \\'clhngt<>n 

JSTEOOOl.&l I 
Kot-a ia undergoing npid indusuWiulion :and urbaniz.:ilioa. . .\ftcr the Unh 
Summit in 1992 en'ironmimtal po!i..-ies v·Cn? adjus~ to minimize m•iron­
mC'lllal p;ilwon. Go•·crnmcnl polic~ :att being anplcmaited w-hcrc nee~ 
~- nolif..:ation or Ads of ParbmcnL 1l11s 1¢!isWion is aimed a the mor.: 
cff«ti•·e us.: of~ .tnd w rc.;i."Cling of by-products and •ask. E:wiron­
~ labelling is being und.crt.akcn 10 promoic .;lc;ina tc..ilnology cknlos>­
m.mr. . .\n En•l?Clnmaui T .eclulology Oe•dopmcn! :ind .\551$1.Xl.:e . .\.."1 will b.: 
bun.:h.:d in 1995 to promote cLcm.'T produ..'"tion and .:lc:an te.:hnology ckHlos>­
m.:nt. A Highly . .\d\-m.;cd '.':11.iorul l'roJc~ ( 199:::.:001) h;as bem ut up co,·er­
ing .:lc1.·m research topo.-s :all rcl:aud to cleaner pn:ductioc:. From 1998 the 

Cll\·itonmcnw tei:hnol~ d.:\clopmm1 proje.."l will b.: s•it.:hed o•cr from 
"end-of-pipe" technol~ to pollution prewn11on. Fimn..-ing schemes ar~ ck­
wlcd--ch..·y incluck go•cmmcnt gl'3lllS and lo:ans. loans from Kora ~lcrdunf 
lwWng corp .• the lndustml Bank of Koru and !!le Koru De\elopmmt Bank 
as •ell as the Industrial Dcnlopmmt Fund and the Citizens Bank. lnfommion 
uni.:cs arc listed. (Korea En\vonmenbl Technolog)>· R.:sc:arch lnstinlte~ Third 
High-Ln·el Advis~· Seminar on Cleaner Produ..'"tion. W:ais;a". 94101:::-14. 
Publisher: KETRl ( 1994). (in English).) 

1268 INDONESIA: BACKGROUND ORGA..'lllZATION RE­
PORT (BJB.JSTEOOOl.&2) 
The Govcmmmt's cleaner produdion pol1c1cs arc described These :lll'C :ainxd 
:at .:onlrolling mwonmcntal d.:.,.adal1on and fo.."US on ~- areas whi.:h 
in.:ludc the Clean Rn·er Prognrnrnc. the Clean City Cr.ip;aign. Hazardous 
Waste waste numgcmcnt. Air Pollution ConlrOI. ct.:. This prognmmc is to Ix 
excc111cd by a BAPEDALoffice. OthcrClellllcr Production efforts aredcscrib.:d. 
In 1994 ;a workshop on Objecth·cs Oricn1cd Projc.:t Planning (OOPP) •us set 
up a thc ins11gaion of l "'."100. A positi.-c rnult was xhicnd for setting up a 

1 '.'a1ional Cleaner Produ.:l;on C.mlrc \."CPC) in lndoncsi;a IEMIC fOUlldcd :a 
'.'\.:llion:al Coordinalmg Ro:ard COR$is1ing of go•·cmmmts. busmcss :associ:a110M 
and llldustncs Cleaner Produ.:tion .:onta.."IS h:a.-c hem est:abbshcd and inl.:m.:i­
uonal .:onf~rcn.:es in IM ~cthcrl:ands. ~ :and Poland h:a,·c b«n attcnckd 
rn11c now lu•·c \heir own huildmg with lechn<>logi.:;al suppon s~slem!I Th~y 
arc also 1t:ansla1ng ;a numb.:r of rclcv;in1 boo!.$ 11::1.llC is the only l>od• ckahng 
w11h the business .:ommum~ on mforma11on rcl311ng lo cnnronmen;.;il m;anagr­
rncnl A scmm;ar l!I hcmg Mgas11ud for '.'ovcmhcr 199~ nn &Ii Island <Eh.L< . 
llhmi'. Third H1gh·Lc.-cl .·\d,1s~ Scmm:lll' on Cleaner Produ.:11on. W~aw . 
9.$101 :-I.$. Puhh•hcr IF.\llC. 11994). (in F.nj:h~h) 1 
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1269 INDO:.''ESIA-B.4CKCROli~"D COU!\"TR\" PAPER (BIB­
JSTEMl.O) 
lndoncsU.:.ic<is1s ofsom< 17.000 isbnds <'f,.itio.·h som.: 6.000 :itt inlublkd. 

Tout PCJ11Ubboo is sol* 115 million of ,.iti.:h SO million li•·c oo the isbnd of 
A'l.'3. . .\bool '7990 of thc 1131ion"s ~- is "1so ~3Ud oa Jn;i lndustrUI 

procb."tioa Im in.=3Sed ci!ht·fold sin.."".e 1970 and is cxpn-tcd t.> .:'1'3"'1 ;s 

fur1bi:r tbirt«n-folcl ~· w year 2000 Some lcpslabon ''"'"s mlnldu..:.ed as c:orly 
as l 9i3 Dncd a1 sUSUlll:lbk ~ckopmmt. Thoe go".enm.mt h2:s cn-.-oung.ed dto: 
pri'l.':lk s.e...-toc to appl~ susuimblc ck•-clopm.:nl .:m..-..pu L;iw .i of dto: 198: 

~ on th.: ~ prin..-.pks of aniromncznl ~ .:o•·as all 
Cll'-irunm.:nbl ~1'1lioct in lndoncsQ. Thctt arc rwo llWn ;ag.mci.5 r.:sponsillk 
for mt cn\iroamiml. thc ~lini!~- for dto: Environment and th.: En'ironm.:inl 
lmp..."t ~ -~~- (8.APED.-\1..). The baa "--ss ~:u.ed in 1990. 
D.:uils :Jf !ht orpnsz:uioml -"tlltt arc illusJ:nl.:d. 8.-\PEDAL "°" r.:.:og­
nizcs tht n«d to progress from ·end-of-pipe- •usu IK3hnall tG th" .:!emu 

procf..-."tion ~'P= of progJ'mllllC - - ~ides lc\.ini.:"1 ~isun.:c ... -ondu..1s 
cn•·Jl'OIUDmbl ~ Luin..-h.es ~oa;1nlion proj.:~ . .:t.: T Dining nttds 
an: M:Opiz.ed and .. -onsidcnblc effort is pill ilco int"mmion scn-i..-cs disscmi­
mlion. Deuils att g;,·.:n oa di.: .:um:ni sUIUs of pbns an.:luding the 5 Y";u- plan 
for I~ 95 to 199! 99. (BralaSicb. Lim'1: Lo>&~ • .km. Third High-u,·el 
.-\ch~· Scmimr oa Ct.:an.:r Production.. \\"ars;s"· 9"1012-1-l. Publisher: 
8.-\PED.-\L ( 199-1). (in English).) 

1270 LACK OF CLEANER PRODUCTION ~ COSTA RICA 
(BIB-JSTE8001.U) 
This is a prclunimry report oa ..-h:u an be done in C osu Ri.:4 b.:.:aus.e it is 
.;onsid.:Rd that ,·cry liulc is being cff'ccti•-c~· done. In ~by 199-l the n.:u 
govanmau of Cost.a Rj.;;i clc<:lattd th3l susuinablc cf.:'l.·clopmcnt w:ss going to 
be one of the nl'1in aims of i1s poli..-ics. Cost.a lti.:;i is .1 ..-~· .:cnlr.lliz.ed counlry. 
Thoe popub1ion. mclustrial proc1uaion md a considcnbl.: portion of i1s comma· 
cial ~is cone~ in the Ccnlral \"all~" lmportmt g03ls in~­
lioa and heallh haw been reached. largely due to the climinatioi! of arm~ and 

milifar'I.· C'lFllSCS- .~gri-prodw:t processing and agricultural produ.."1S ;u-.: c.mlral 
to the cconom~·--.:.g. banmas and cofl'tt an: imponanl. The m:un polhLion 
problans include the fact dw most of the sewage and indllSUUI wastes residual 
effluent is thrown into the ri,·crs "idiout IJ'Calmcnt. there is a •·cry hca\·y usage 
of pesticides and safety condi~ for .igri.:ultura.I w'Xkcn ;ire pocr. Energy and 
fuel arc cheap and this h.1:> a ""'Ptin effect on the .:lean.:r production pr~ 
gr:unmc. There is. in fa.."t. ;s g.m..-ral apey toward impro,ing the situation. Some 
efforts h:t\·e been macL= by th.: i.mi..-cnitics and the go..-cmmcnt is bymg down 
policies wbi..-h should greally improve the ' :J1ion if implemented. (Pu;ol. 
Rosendo: Third High-1...:..-cl Advisory Seminar on Cleaner Production. \\'arsa". 
941012·14. Pllblish.:r: l"ni..-crs~ Costa Rica. (1994). [in English).) 

1271 PRELIMINARY EXPERIENCES WITH TIIE L"'TRO­
DIJCTION OF CLEANER PRODUCTION IN CHINA A.1'"1> ~­
DIA (BIB.JSTEOOOl45J 
International cffons arc undcnakm to support cf.:'l.·cloping .:oimtrics m imple­
mcntmg cleaner production. This pr~•·id.es irvlustries in these countries. for lhc 
first tune. with an opponun~· to "leap frog .. over older. more csbbhshcd 
indu5trics. There an number of dcmonttration PfOJCCls in Chim and India. Thie 
Chincu Research .-\adcmy for En\ironmcmai Sciences is responsible for 
le4:hniul implcmcnlation of the projc.:t whU:h mvolvcs 30 4:ompan~· prOJCCls. 
The Indian project is funded by l ~roo and implemented by the :-.;a1ional 
Producti\ity Council. The r.esults and cxpcrictK:cs with these projc.:ts ;ire com­
pared with thal of the ~.:thcrland5 PRIS~IA projca. Thcu result< ire very 
preiim~ and drus only ha.-c an illustra1ivc 1121Urc. It is noted that the ':jlJCjtion 
of diffcrmt tcnminology and scope" nttds ancntion as !he precise interpreution 
depends or. the locality. Commmu arc made on funding and proJe.:t p:utnc:rs 
and cmpha:.11.c the need for a high lc..-cl of invol..-.:mcnt b~ the funding body. 
Other 4:ommcnu indiut.: die differences in approach in the three countries. (\·an 
Rcrk.:I. Rene: Ks)gcr. John: Third High·Le\·cl Ad,·iso~ !icrnmar on Cklller 
Product1nn. Warn ... 941012·14. Publisher: l"XEP. (19941. fin F.i1glishl) 

~.:lmi.:al .:omp:kni:c Thett IS also a low kvcl of ~ipm.:nl ..-.."1-11W1y 
outd:d.ed r~ilibcs att still in opamon ;md industrial .. 'asl.cs ~ p.:r unit 

of produ..-t is hidi. ~ efficft.~· is also lo..-ier dmi in llthier indcsirUJizcd 
.:ounui.:s . .-\ 1980;an;il~'Sis indii:*<ilmtmcnthan ~.ofpollution .. ucauscd 
b~; poor bouscL.-cpin~ The n:quittd :l<.."tlOOS ~ liskd.. pulling pollulion ptt\"C11• 

lion p>li...~ fa-st Th.e~ include incorponliag emironmcntll protection in plans 
for c..-clllOG1ic and so..--W cknlopnml. ~ .:leaner produi;tion. etc. Sc.:· 
ond!y. po!i.-:cs for st:miglhcning mamgmicnt and Mrofllling of old pollution 
SOUfl.."'CS. do: Third!~ . strengthening lcgjsblion. ~ World 8'1nk offered to 

pro"idcfimds forimplcmcnlingdtt Cn\ironmcnL11Tc.ilnical A.ss!Sl-."'C Proj«t 

in Chim in 1992. Olhcr ikms include labelling md fidUtt actions. fRuqiu. Ye~ 
Third High·l..c~-cl • .\ch~- Sanimr vn Clcmcr Produ..'1ion.. Warsa ... 9410 I:;:. 
1..:. PublisMr: ~"EPA. (I~). r1n English!.) 

1273 STUDY OF CLEANER PRODUCTION TECIDIOLOG\' IN 
INDUSTRY (BIB..JSTEIOOl-17] 
This p;iper co•·as ;i wry ,.id.: field of t.:.:hnology 3550.:iat.:d with ckancr 
production. It tries lo ~·and .:~'Wizc .:lcmcr production .:quipm.:nt in 
illdustry. barriers and opatings in lhc ck'l.-clopmcnt of this mdustry and find 
m:omm.:ndations for go\"C11111KU5 to assist such clc\·ielapmcnt !\.!Gst of the 

rcsan:h bas bc..n in the Cnikd Swcs of AIDUIC:L Sonx rypic:aJ technologies 
of this type ar;: bskd.. co,·iering a •-ari~ of industms. An anal~'Sis is made of 

1 the equipment ~ in•-olnd. SOOIC 45•. of the nluc being in solid 
~astie ,..:ISte management A comprch.:nID·c =·i.:w is made of a nwnbcr of 
inckL'<trics wha'e the !IC'". technologies an best be iernplo~cd. and some of tht 
difficulties ahead. (Gcistt. Ken: Third High·Le\·el . .\cf\~· Seminar on CL:ancr 
Production. W;usa"· 941012-14. Pllblishier: l"ni".:n~ of !\.lassa..-huscas . 
(199.S). (in EnglishJ.) 

1274 IMPLEMENTATION OF CLEANER PRODUCTIO!'i 
STRATEGY IN THE POLISH CAR MANUFACTURERS (B~ 
JSTEOOOl-18) 
Poland is ooc of the most pollmd .:ountrics in Europe. ~fuch of this is du.e t•' 
propaf:ancb ov.:r the past 4S years. when this subject was "hidden- to a great 
eXlCllt This paper 4:0\"(l'S changes sin4:e 1990. in dto: Polish FSO rum. makCT'S 
of the Poloncz car. This car uus a Ro\'cr .mgine. which reduces 2 101 of !h.: 
emissions due to its c:IUl~'7Cr The paper also covers polllllion from the fa..."lo~ 
itself. panicuiarly "atcr utilization md •ut.er trcatmcnl and rcco•·~ of oil. 
. .\acnlit.n is aiso being paid to futuR problems such as car breaking for rc.:~-cling 
and also case of subsequ.mt rnaicrial SOl'!ing. (T~'SZkicwicz . .-\ndrzq: Third 
High-Level Advisory Scmin:u on Clcan..-r Production. \\"arsa". 941012-14. 

Publisher::-.;,\. (1994). [in English) ) 

1275 DEVEWPMENT OF EC~EmCIE!~CY IN INDUSTRY 
[BIB..JSTEOOOl 49) 
!\.luch produ.."1 c1¢velopmcnt is short tcnn. In !h.: long nin. howc..-cr. ancnli..in L~ 
nttdcd to fundamrntal shifts in society and human needs. Birth l'3lcs arc 
Slabilizing in China.. India and the Latin America Region. but in the Afri.:a 
Region :ind the !\.fiddle East region they :ire inac:asing. In 30 years· time there 
will be another 3 billion people to feed. Eco-cflicim~· is needed lo ensure that 
thccarth ':in support healthy life systems. •'ia Ec~sc~~" In 1993 the BusiMss 
Council for Sustainable Denlopmcnt (BCSD) made prclimi~· rc.:ommmda· 
lions with a •iew to scamg targets for Eco-cffic~. This paper g;..-es some of 
the rcc:ommmcbtions. likcly pitfalls and the br.1 ways forw:ud. (fussier. Claude~ 
Third High·l..c\cl Ad\·is~· Seminar on Clancr ProductiorL Warn". 941012· 

14. Publisher :-.;A. (1994). [111 Enghsh).) 

1276 CLEANER PRODUCTION I.'li' SMALL AND MIDIUM 
SIZED INDUSTRIES (BIJl..JSTEOOOJSO) 
This p~r co..-cn problems in Hong Kong· a rather spc.:1al ca:.c of a small area 
( 1 OOkm\ large population (6 m1llion1 and o..-cr 40.000 factoncs. 95"• of lh.esc 
cmplo~ less lhan 'O people and are a problem to mc1111tor Two types of cleaner 
production ~xis:. Type I ii; highh bcncfo:•al • .:ompletel~ chn11n21mg polh111on 
control .:osts Type ~ is margmalh bcncfi.ial allhou¢i 1ncr~mg manufa.:1unng 

1272 CHINA-POLICY INITIATIVES TO PROMOTE cost and •hghlly in.:rc»mg total production co.t Cle:ui.:r produ.:llon 1• anc" 
CLEA!\'l:R PRODUCTION (BIB-JSTEOOOI 461 i concept to most llnng Kong factono. A fe,. cxamplel' uc gl\·cn of al'l'h.:aue>n~ 
China" 2 '~ large. rapid!• d.:>clop1ng .:oun~ Its i;ro•• na11onal pr•>du.:llon 1 tn typical kinds of '3"01;• and some \IC"• :uc expressed a:. I•• hkcl• future 
1n l')')l "a< nc:ul~ J times its 19711 \a(ue This ha.. put an mcr(~smgl' l.1rtJ:e d.l•·clopmcnts !Lin. C ~I. Third H1gh-l~'el ,.\dme>n Smunar "n Cle3J1<r 
pr.-,.rnrc on rhc ennronmcnl lndu"'" 1n China ha. a r.:latl\eh !"" k\CI of 1 Pre>duchon. Wan;a ... 941011·14. Puhhsh.:r llKPC.1199.S). fin F.nghshJ 1 
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1277 THE EPS SYSTEM-A JOINT SCIIJ'.''TIFIC AND INDUS- i 
TRIAL EFFORT TO DEVELOP A SUSTAINABILITY-BASED • 
MANAGERIAL TOOL FOR LIFE-CYCLE DESIGN OF PROD­
UCTS (BJB.JSTEOOOlSll 
The F~ of Swedish Ind~ md Olhen. s.:t up a proj.:.."t (lhc Produ..."l 
E..--ology Proj.:.."t) "'-idl I~ ~- md od.:r>. This "'~to obuin a s~-st.:m foe 
.::ak.~lhc cn,ironm.:nuJ im~"l (El_.\) of a pro..-.:ssoc~"t. This is .::dkd 
En'iroamombl l'rWrit).· ~ (EPSland isUn.:d 21proctu..-1n~cbil~·d.:.:ision 
llttds. Th.: EPS s~-stan is cks.."rib.:dmd is b:ls.:dona numbcroll:c~ ~ts 
A diagnim is pvcn of tho: ~orl in,-01,-~ Anolh.:r ~ s.'->"'°" ~ 
.:zkublion mps and :ass.:ssrnomt ckmo:nts of the s~-skm . ..\ dcs.:ription is gi'>m 

<>f lht c£rne~I of a susuimblc 1\:\.-yding .:oncqit - somdhing not nonn;illy 
!i'- b~· life Cy.:k . .\ssessmcnl llldhods. (R~lling. Sv.:ng-Olof: Third Higti­
Lc»d Ad\-jsoc~; ScminaronClc:mcr Proctu...-tion.. W;u:s:aw. 9-11012-14. Piablishcr 
FSL ( 1994). (in Entdish). l 

1278 BIOTECHNOLOGY FOR CLEANER PRODl:CTIO'.\ 
(Bl&JSTE000152) 
Bi<>ICl:bno~ is d.:fincd as IM s~"Sklllati.; ~ of li,·ing organisms or biofogi­
.:ally ~-c subsun.:cs. These .:311 be enzymes oc mi~:inisms Appli.:::l!ions 
of these processes .;311 p«vcnt Of ~ waste md poll.aing Clllll;S•ons l1us 
P3P" cks..-ribcs som.: of the work of the l ;\EP wortr.ing grour dahng with thr.< 
topi.:. The vzious obj.:cli»cs :rirc liskd :ind an inkmltional ncl'l&or> ha.< b.r.r'I 

established.. of wbi.:h cl.:uils arc p.-cn. Some of the a\·aibbL: case S1Udacs :ire 

outlmal. including oil cma.."tion from ~- pulp bla.:hing :md do:sizing of 
l(iailcs and some of the ccsuhing ad'~ :.re m.:nlioncd . ..\ few do:uils au 
gi.-cn of pbnncd ar..."ti,·ili.:$. (S.:bcllcnwi.. Fcnl Third Higb-lc\·cl . .\d,~ 
Seminal" on Clc:ma Procb."lion.. Warsaw. 941012-14. Publish.:r: 1.-\EE. {1994 :. 
(in English).) 

1279 CLEANER PRODUCTION IN THE WEST ASIA REGION 
(Bl&JSTEOOOISJ) 
Arab caudri.:$ fall Ullo three .:atcgorics - those -..hi..it arc oil ri.:b. ~ with 
rcbli,·dy old manufacturing industry and the less de.-eloped ones manufa-.-turing 
~· small agricultural producls. Much of thc industry is swc O\\ncd. md 
much of it .:-ing serious pollution. ~!Of" mention has b«n paid to expansion 
Ihm to dealing with pollulion. but this is swtmg to .:ban~ and .:oopcr:u&on is 

uking pba: "'-rth the llllcma!lonal ocgmizalions. A ~-ription is gi,·cn of 3 

maional cn\vonmcnta.l policy on polllllio1L being fonnublcd in E~-pt and di< 
a..-ti'-itics being undertaken in the preliminary~· The wod is limited~· top 
man:tgcmcnl intcrcst. a,·aibbihty of suitabk sWf :ind the willingness 10 succeed 
(El-Kholy. Qssama; Third Higti-Lc·.-cl :\d\·isory Seminar on Cleaner Produ.:· 
UOIL Warsaw. 941012-14. Puhlisher: l-SEP. (1994). (in English).) 

1280 WESTERN ASIA-POLICY INJTIA TIVIS TO PR~ 
MOTE CLE-' .NER PRODUCTION (BllkJSTE000154) 

( 
I 
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. .\ss.:ssmcnt (El..\l Pola...: (m 199-:l. (~fa,i~;i. Nbnson. Bo~k. .k>hn.. Third 
High-Le'-d Ad\~ Seminar....., Clc-=r l'roOO.."tK'n. War5'1"'. ~101:-1-1. 
Publi:shcr. ['~"R. (I~). (in English) ) 

1282 URUGUAY-BACKGROUND COl''.'TRY REPORT (BIB­
JSTE000156) 
l.IU!'AY is m.1li:ing its fllSl SkpS m .:k:ina produ..-t1on Slnkg~-·-prn1~--1~ 
su..it ... on. was nwnl:!- tow.:rirds ~ polhaior..:ontrol al lbc .me! nf pro.:o.slOS 

and ""' 'l!;bctt pollution IS gcn.:ntcd Rc.:mtl~. - bas b.:1'11 paid to "'•' 

main aatit-nal prodo.."tlOft '"""' - unmng and sbu!;Pccnng. ~ L.ibonr'1f', .,a· 
T ~hnology. Chamber ;>f lnduslnCs and t"n1'~ of Engm«nn~ .:ollabonlcd 
on RC" ~ for 5b.:.:r and co• hicks and st.ins .mO method>. I,) ttdu..-.: 
pollution md m.:ras.: ctr ... ~:. Some ~-u!Jr a.:ti\-.tics zc c!cs..-ribcd •·~ 
"~·- dlCSC arc. al pn:scnt. r.ilhcr !united b~ ~ .,f sutT ... -..:nt funding To dal 

.. 1th this. :ui wi.:a11on is bemg ma& 10 the lnl~m Dcwlormcnr Bani.. 
•\I~ of the En\i:ronmcnrc Third Htgh-uwl .-\d\~ Sanaur onCkana 
Produ..-tiOll.. \\"315'1". 941012-1.J. Publisher· \I~ of En'~ l·rugu.n 
ll'l94). !ill English).) 

1213 TIIE El\"'\1RONMI!\'TAL POLLlTI~ PREVE!\"11~ 
PllOJECT (£Pl)-TIJ1'1SI.\ BACKCROU!\'D PAPER (BIB­
JSTE000157) 
Pollution p«'"CllllOD is rc..-ognizcd m Tunisia as ~ 31though "'' .:l.:r 
s~ emu. All - induslrW prOJC.:tS ha\·c. hoWC\"CI'. lo submit En'l.von­
- Impact . .\sscssmcnlS (El . .\s\ before gomg ab:ad. wt...:h ttq11ircs offi.:ul 
app.-o'·al . ..\fund has been SWtlOd to encourage s .... -b proj~"tS A two ~car EP} 
prognm. funded by l"S . .\ID. sun.eel in 1993 Bncf deuils ar" P'Cll of~ 
program and :also of nine pollunon prc.-cnlion mdllS wlu.:h sun.:d m a nnct~ 
of industries. The .:ompanics au ubti.-cly small hnmg ~crn 17 md ::o 
.empl.lyccs. A Training program for dc\·clopmg :ind .:~mg out pollUbOn 

pra·cutiorl is anilabk Dcbils arc gi""Cll of tinm.:ial asp:.:ts of !be "­
companies invoh-cd in pollllllon I"' cnllOD. f"alb. Ra.-:hid. Third Higb-Lc,·cl 
. .\dl.isory Seminar on Clancr Produ.."tion. Warsaw. 941012-14. PublishcT: EP3. 
( 1994). (in Eng.lisb)) 

128-1 SOME PERSPECTIVES ON CLEANER PRODUCTIO~ -
FRAMEWORK IN PORTUGAL (Bl&JSTEOOOISS) 
In the 1980s lbc Ponu~ induslrul scctor was "cal... 111 companson "llh olha 
El" .. -ounlrics. A S-ycar prop31VllC '"as then set up and g:l\C a fr.un~ork ioc 
caring foe the infr.asuu..111rc whi..-b w;as ncccssar\ for industnal d.:\·clopmcnt 
The ~I inis1r) of Industry and Eller~ is m' ->lvcd .and is RO\\ g" 111g support and 
:l grc:at numbcc of .:omp;uucs arc m,·olvcd wllb IL ~shift to .:lcanerproclu.:boa 
will not be cas} • as for many ocher .:ountna . .\ti Instrtuic of En.-vonm:nul 
Tc.:bnologics bas been set up and organized a scmuur on Cle~ Produ..-i1oa 
(in 1993) Full details arc given of a progr.v11mc of wvn wlu.:h will be 
unclcnakcn by the lnstit.ac. (Pcriccb. \l.C .. Third H1gti-unl Adv~ Scmmar 
on Cleaner Production. \\";ary,._ 9-1101::?-14. Publisher '.'UET. il994J. (m 
English).) 

Wes1cm Asian (Iraq. Syrian . .\rab Republic. Lebanon. Jonbn.. thc Gulf Swcs. 

Republic of Y cmcn and E~-pt) industrial development has bca1 largely m urbm 
areas - !hos.: of highest gr°"'1b and dcm311d. Old ic.:bnologi<:al obso lcsccnc" '"2" 

nonn.il and imposing laws on stat" O\\'R"d inclus1ries difficult. Sc.-crc pollution 
problems ba.-c rcsuhcd. 1r.1provcmcnts star1cd in the .:arly 1970s. Poh,;i"s 111 
most of the colSIUic$ do lilllc to encourage suffo:icnt attention to pollution 
matters The result is in~·inlcnsi,·c communities wltieh do not support. or 
get supported by. lo.::al cn.-~1. SCJ\"icc industncs arc gowmg rapid!~ in 
the area and can clClcnd the life of capital goods. but irwolvc some rc.::ychng. 
Some information is gi\"Cft on son:c pll'.IJCCls. (Hamza. ,\hmcd; Thlfd Higti-L:'cl 
. \d,-isory Seminar on Cleaner Production. W3"aw. 941012-14. Publisher 
l ~EP. ( 1994). (in English I. l 

\ 1215 CLEANER PRODCCTI~ ACT~lTIES IN TRINIDAD 
I A.llID TOBAGO (Bl8.JSTE000159) 

I 
Prior to the 1990s. the rnam .;onccm m TnmdM! and Tobago was to .a.:lue'e 
gl'0\\1h. !l.laacrs of the Cll\-.ronmcnt tended 10 be left to fa.."1<'1' o"'llCn . .\ftcr 

! 
rapid growth. the Govcmmcnl bas now •!arwd io set up an En\llonrncnul 
\lanagcmcm Auth~. Some of the ".;lean up" ;a.;t1\il1e5 111 ha1d are clc.:ir~ 
stati.: prc.::ipiulc>B 111 a .:cmcnl f~"to~. the uu of hagassc as .1 tu.cl for boi~ 
a;id the acld111on of bagassc and other nwcn.ils to~ animal fee.! . \ffihatlOll h» 
been cffc.::tcd "'Ith a number of organ&1at1ons an T nmdad and T ob=-go. othcrp.l!U 

of the West lnd1c:< and olh<r .:olll!ll'ICs. su..il ~ J.ipan 1Canbhcan lndwtn.al 
Rcu:rirch lnstsnik. Thlfd H1gtl·Lc~cl . .\d\"iSOJ' S..mmar on Cle.vier Produ.:11on. 
W~aw. 94!01:-1-l. Puhhshff CARIRI. ! 199·h (in f.nghsh) 1 

1281 A RISING TIDE: GROWING INTEJU:ST IN CLEA1''"£R 
PRODUCTION IN ZIMBABWE (BJB.JSTEOOOISSJ 
for M1111c tim.:. Zunhahwc has had lcg1slation and rcgulahons g1wcmmg cm1s· 
s1ons b~ &ndll$uics and olhcr sc.:tOllO 11ic g1wcnvncnt 1s talung a .:ont1nuou. 
interest. with the pcpula11on. an th~c mancrs and a fc,. ckta1ls arc i:i,·cn .,f "'111< 
.:xi•t1ng laws an this sphere r>c•ails ar.: g1v.:n of a fc"' organ11at1nn< s.:t ur m 
7.imhahwc In .:oordinat" """'on pc>llU11on g.:ncrall'. an<l noc onh for 1ndu.•lr\ 
The•.: include both ln.:al g•wcmmc:nt authnnh~ ..,,.i rcgi.1at1l'lm and •I«' 1 

.:nnrd1nat1on "'Ith 1ntcmahonal organu~tion•. Some r~ul~ hnc been the: intro· 

duction l'lf cnnronmcnt.11 IAhtlhng (in 19?11 and an f.n,·1tl'lftlncnt.ll lmr•• 

1286 CLEANER PRODtCTION IN THE ASIA PACH1C ECO­
NOMIC COOPERATION REGIOS (PRELIMINARY VER­
SION) f Bl&JST£000207j 
.-\ number of •»c <1ud1.:' of .:lc.111<1 produ.:11•<1 1nit1all\c< in th.: .-\s1a P.i.:1fi.: 

f..:onomi.: C•>0pcr~t••'fl f ..\Pf.<:, rccion ar.: pr.:scn1cd The •tud1« '""'" ho" the 
.apph.:a111l'.ln of .:leaner produ..1'"" mcthndi. .:an lc.&J "' cn\lronmcnul hcnclib 
and rcdUa:cd ptndu~11on ~1l'\f~ l•"tf' mdw.tr\ .1r1d f1\f' .,;1\.ft!Cumcr. "'ountn<'(,. -.:<"1tnf\. 



~f:ANTEC DATA - UNEP/IE 

uting studz,cs m.:lud.:. ~.i.:;lnl1.2.. Chin.2.. ~l.:~v. th.: Philippin.:s. l"ait.:d SUl.:s of 
-~ Cauda.. !.lm,_s~ md llmbnd. Tb.: inch<tncs ~ in.:lud.: 
~~-~~I~ pro..~.~~- nibbi:r. k!ail.:s dt.:mi­
.::215 mdwood. (l "XEP IL Publisher l"XEP. (199-1). (in ~lishl l 

1217 REDUCING WA T£R USE AND HAZARDOUS WASTE IN 
DIE WOOD FTh,SHING n-.'DUSTR\" (BIB.JSTE0002G8) 
A~-ompi~-manuf~woodandwood-fmishQbinctsU$mvoda.-.edatoul 

~- ~"tit s..ii.:mo: md on.: tam ms DI\~ baz:lrdous \\""1.: 

mtu..-UOO. ~-000 lg ~;ar of ..-:ara-b3sal mzardous •aw:s w:as being~ 
md dlSpOSo:d of in~ •high .::ost. A .::bcmA.~ ~of sOOd md liquid 
w:astcw:as ialrodu.::cd gJ\"11lg .:km w-foe ~:-.::ling md a~ solid 
...-~ for dispog.' Toe ~:.:ling of w:astae ltWeri:1ls mduding mculs. papo:rs 
md boards w:as :Woo llllrodu.:cd. W >1tt usag.t md ...-astc dispoul .::OISIS ha'-.: bttn 
rccb.-.:d subsUn!J311~. (l "".'EP IE: 1bomson cro- Wood Procb.~: Publisha· 

l ~""EP. ( 199-1). .-\pp.::us m Ci.toner P•odti.:r:on m rh.t .-ina Paa_ric £.:on~;c 
._-t:.>epeanor: R~10'l 1Pr.cl:1r.:11ery ivm,.11. (m English). I 

1218 SAVING El'"'ERG\" A.1'1> RAW MATERIALS IN TIIE 
CHEMICAL INDUSTRY (BiaJSTE.mtrJ) 
A .:baai"2I f;a.."1~ ~-wizmg in dlo: produ.."ti.Jo of additn-.:s for th.: ~ing 
oihigb ~-m.:r llUkr'ials Im pati..-ipakd in th.:~ pbas.: ofth.: d.:anu 
produ.."1ion project m China. Th.: penr.a~1hritol pbnl - found to be r.:spon­
sibL: for mott th:m .w-. dth.: dlemi.::al o~~ dmund (COD) oflh< .:nlir.: 
fa~~- dl1ueal. 20 d.:zi..-r ~options wnc id.:atifi.:d md 9 ha\-.: ~n 

impkmcnl.:d. 4 .-.:quir" subsusaial mvcstm.:111 111.:luding tho: insulbbon of a 
mi..-ro..~ and n..:Jum pumps md the upgnding of rdiigcnbon and 
.::.mirdllg.: .equipment. Tho: impro\"an.:nls will allow a n:duc.:d 1lallnenl pbnl 
siz" and gin ~ proclu..-UOO and sa'"ings in n...- malaials and ~-­
(l "XEP IE: &ijing Ch.:ma.;al F~ So. 3: Chinese R.:s.:an:h -~Y of 
En'~ S..-i.:11.:~: Publisher: l "XEP. (1994). App::us in Cleaner Pro. 
d:v:nor. m tJa.e .-is1a ?aafic £cQftOfn1c C~r«zon Reg:°"' rPrcis1111ruvy ler­

s101t1. (in Englisl.).) 

1289 RECOVER.ING WATER AND CHEMICALS IN TEXTILE 
DYEING (BIB.JSTE000210) 
A medium-siz.:d dy.:ing pbnt pro.:.:ssutg cocton-polyokr blend fabn..--s has 

msulh:d a \-a.."lMllll su.;tron s~st.:m to rc.::ovcr and r.:-us.: r..xril.: fmishins .::h.:ma­
.:als. Tiii: .:qwpm.:nl sud.s "x.:.:ss .:~mi.;al ~ohaaon from th.: fmn.: • 1hc encl 
of ""' dyeing process for r".:onry .md u~·cling. A .:omp111.:nud sp.:.:tro­
photomdcr h:as bc"11 msulkd for a.:cunk co!our rrw..iung. Th.: s~~ iln­
prove< faUsh qua!~ ~· f;a..,lsw111g lh.: .,,-m distribution of chanio:als on di.: 

fa'inc and gives incr"u.:d produ.:tn-~- savuigs at .::haru.:als. ,.akr and tU.:1. 
rcdu.::taon at po!lulaon load and ,..ask ,.akr lrQIJMnl coslS (l "XEP IE: Clu.mg 
Smg ~- Co. ud. Royal Thai L111m Ind Co. l1d . Carl Dmsbcrg G.:s.:11-
s.:haft-South East Asia Programme Off'u:c .. -\>wi lnstllllk of Technology. 
Publisher l 'XEP. (1994). Appears Dl Cle<iner Producr.atr m tlw Ana Pacrfic 
£ctm0m1c Cooperanorr P.c~orr 1Prei:m:NIT). ; ·.crs:01t1. (111 English!.) 

1290 TREATING WASTE WATER IN TIIE RUBBER ll'l>US.. 
TRY (8Ia.JSTE00021 I I 
W astc Wal"1 from lh.: lrcalmmt of blo .::on.;.,nu;atc 111 rubber produ.."1aon is 

lndltJooall~ lrcaud at bjoj,.~gi.:al oXJdal1on ponds. hut di.: final Ml-off fails 10 
m.:~ mocL-m cfluml standards . .\ ~laJa'.';Ssaft .;omp~ has llltrodu.:cd a sccon­
~- lrealllXlll for pond dis.:t..gcs ,. fuch invol~cs an upward &... clanfi.:ataon 

s~ stem with ant.,gra1ed filtni1<111 and -.on 10 tcdu.:" c"""1u:al and btolog1.:al 
o~gcn (COD k 8001 dmiands and th" S<>hds .::ontcftl of 1hc cfflucnc Th.: 
trukd •Oler 1s r.:.:~.::lc:d. r.:sulllng an zao d15.:lurgc 10 1hc walCf\>a~s 
tl "\"EP lE~ Golden Hop.: .-\gro1.:chComuhan.;• Sein. Publisher t "\"EP. 1 Im). 
,\ppcan UI Cie'1'fcr ?rodU<n"" m the . .;110 T'oc;r'c F.cm1om1c L'~rat:orr 

Re~"'" 1Prcilm1rrar;. i ·e•n1>111. (1n English I ) 

1291 RECYCLL'IG WATER A!'ID WASTE IN TIIE PHOTO. 
GRAPHIC NDliSTR\' (B~STEOOOllll 
Pho1ogr;arh1; pro.:"''mG u<e. larg" '"lwn.:• ,,( ,.al.:r .. h.-h .:an r"sult 1n 
"»Llgc of pr<>.:~ .. ng .:hcmi..11• and n~I• ,.alc:r pnllUlaon pr«'hlmt> .\ l;arr.• , 
photo~ha. lin,.h.:r lw 1n•Llll.:d 1 propn~ dMcd-1,"'I' •Him\ "lu.;h 
d.:.am and rc.:\.:lc:- "al.:r .and r•g~ncr.11.,... and rc·•1'-<• •omc ph<>lo~AJ>hi. 

"·"'•• Th..- "'lcm 1n\olH• lhrcc rr•'•«••• rt• "alc:r s1cnl11a11nn ind m•'Tll· 

bRll" lilntaoa: (:::i.::h.:ml.::al :m.Uys1S. RgCllC~ and tt-m.: of .::hcmi.:als: and 
(3) •~--uum dislillallC!ft to rn-o\U •-akr from ustdual COD.."elllnk. ~ tinal 

d~ •:as ptt\'10U:Sty 265.000 l ~-of W:ask .. akr and IS now onl~ 7SO l day 
of..._ C\JGCGl!r:lk. (l "".'EP U:; Bb.. .... Photo Corpontion: -~ T~· 
S~-stans In.:.; Publisb.:r l~U. (199-1). -~?<31S in: Clear.a- Protiacr:orr ur dw 
Ana Pa.1_ric ~c Cooptronorr R.tgton 1?rciinurrary.· lvnon .. (111 ~ 
lisb).) 

1292 RECOVERING WASTE MATERIALS IN Pll't"'EAPPLE 
PROCESSING (BIB-JSTEOOl213) 
A pollvtion mamgcmeni~I w:as ~- :apinc-3pplc.:::mnmg fa.~ 
to minimiz.: •asi.:. ~y ~~al\'1ronmalral risks and llllpro\-0: 

~-.:ss .:ffacXn..: . .-\ DDJOC step was to lllSbll a>Bcctioa !*IS :II all di.: tnail 
prep3r:lllOn and trimming tabloes. together wilh improved -iloring-1 supa-­

\isian. Jui..-.: sa\"ings from th.: pans :llllOllllt to ~aia tmn 55 l hour and 
mlployus 1ft prolnW from spl:asb.:s. ~lomtonng and SllpCf\ision is re..-ov.:r­
ing moo: Ihm 60 kg hour of lost pmappks (l-:-.r;p 1E: Dd ~lank Philippn:s 
~-. lndusvi:al En,·iroamauaJ ~l:anago:mcn1 Pro.JC'-t l"SAID. l'hilippin.:s: ~ 
lisb:r l"XEP. (199.i). -~ in: C1-r f'rodJ;.coon m w .-ir.a Paaf.c 

F cort0m:c Cooperar.atr Region 1Prd1rrunary· ! ·usroor•. (in EnglisbJ.) 

1293 SAVING WATER AND WASTE IN FOOD PROCESSING 
(BIB-JSTEG0021.a) 
A maj« soup .::~- b:as intrxlu..."Cd a corpont.:-wick .::i- proclu.."tion 
fllOgJAidlk .empb2sizing 'Wala" .::ons.:f\"aioft. W:ISIC minimiz:abon md sobd 
w~ rn:-cling. \-~ w:astcs au ~-.:led as pig feed. .:::anlbcmd. wood and 
mdals zu sah-.ct and masun:s introduc.:d torch..., cnmMI w~ in .::ans· 
m:anuf;a.."tllR. W:au:rcoaSCl'\·ationim·ol,'cddrydaningoffloorsand~ 
flow -mg and usage control. Solids rc~·.::hng has h:d to waste reduction of 
1(19 ._ cmmel wast.: h:as ~ reduced ~ IO"• and waur mag.: ~- F:akr dwJ 
7S•e L:ading IC aniaaal sa\-mgs in cx.::.:ss of S 1.000.000. (l. "".'EP 1E: Campbell 
Soup Comp;m~: Publash.:r. l~"EP. (1994). -~in: Cicancr Producncn m 
the • .;sra Pa.:~fic £CO#IOnUc CoopuanOlt iUglOlf 1Prcbrr,,,1ory lers10•11. [in 
English).) 

129-1 TURNING COCONUT WATER FROM A WASTE INTO A 
JUICE (Bm.JSTEI0021SI 
A d.:sh:.:ai.:d coconut pbni was prochM:ing 80.000 l day of w:ast" coconut ...-a1a • 

.::rcaling m:ajor polhaion problcn15 A polhaion managcmm1 ~,.a!< 

canicd OUI whi.::h rc.::omm.:ndaf scgro:gabon. rc.::yc:lmt and RCO\'CIY. A joint 
vmn.r" led to~ csublislunmi of an adJXml plani wba.:h m:ieins lhc colk.:i..d 
co.:onui waia . .:on.::enlnln. frccus and fmally proccsus it into a .:onuncn;ial 

fruit jui.::" drink. This has usulkd in a ttduclion of 1hc poll•Jlion load ~- SO-• 
1ogelh.:r with major savings in produciion and cfJlucnt 1r.:atma11 .:oslS. 
(l "XEP lE~ lndusuUI En'-tronrn.mlal ~lanagcmeni Projcci~ CSA.ID. Philip­
pinn. Publish..r l ~EP. ( 199-1). App:ars in: Cle4ne• Pro<iw:non '" IM • .;sza 

Pacific Econorr11c CocpCTonatr ~cg1tN11?rcl1m1na')· l"crs1tN11. [in Englishll 

129SREC\"CLINGCOOLANT AND TREATING On YWASTE 
WATER FROM MACHINING (BiaJ'STE800216J 
A w.u.:r-solubk coolar.1 used in ma::hllling enpn.. manifolck was b..com111g 
frcqumd:- con&arntnaled with tr.Imp oil lc~g IO .::oolanl failur" and large 
\·olumcs of was1.: .\ sik asaSiallcc learn rdmtifacd SC\"cnl polllllion sircams and 

.::rcai.:d lb.: basl5 for a po.muncnt pollu1ion pr""cnlaon progia11111.:. A high 
phosplulc floor clcm111g agent was found lo .:auu emulsification ofiramp oil 
and hagh condu.."ta\~ problems DI lhc .:oolant .-\ surfaaani: floor .:lcma 15 now 
uud ?~th.: oil~ waslC' ,.31cr scm lo an uilnlihralaon 111111 for rcmo\·al of di.: 

!ramp oil A mainlC!\.1111:" and rcpa:r ~rogr;IMI" for oil kab was mo intro­

duced The n.:w pro.;.cdur" r..suhs an a major sa,·mg an coolant com. r"du.::.:d 
groond ,.atcr c.:in1.11r.ina110t1 and unpro•·cd clanhncss of lhe .-\I sw;uf s"nl for 

rcmcl1111g (1. "XEP lF.. 0.11-T "x.as. n:RCC OPl'R. Odt.1-f..lm"P Tcchnologi"' 
lJd. lndustnz Frontenz• C~ll S . .\ ck C\. l'llbl1shcr. t ·:-.;EP. ( 19941. APP":us 
111 C/cJ'lcr Produ.r:ori '"rife As10 Pocsric F.cO#lo,,11c Coo~rallort R(tsorr 
rPrffrm:rrary: 1 ·er<1or.1. Im Engh$hl i 

12% AIJTOMATISGA BICYCLE WHEELPLATINCOPERA­
TIO"'i. fBJB.JSTI0002171 
,\.:•·.:le ,.h.:.:I pl.111ng plan1 h» .:~pcnsl\e "»le •Oler 11ca•m.:n1 fa.:1hh•• l>oJt 
fa1l.:d I" m.:.:1 n.111nn.d .:nnrnnm.:nl.11 sl.lndardl .-\cleaner produ.:11"'1 audtl ,.•• 



--------------·---------C"'""LEANTEC DATA - l"NEPllE 

~-arid , .... v.hi.:h tt•-a!cd .. is :ic-.-r pn>Ju..'"lion ~- !~ of •bi.:h 11r.:tt 

no-.."OSh'P'JOllS wtu...-11113'-c bt.m impknKal.ed ~ .. IUJ«~'ia9 isua• 
m:ar.:Nls ;ind 1111pfO\'l:lllall$ 'ft C!l\~ prok\.~ . .\n ~-st. <>f die 

mn~ opltOll:S kd to a &-.:ision to ~ lhe p~ !me •lbdi v.ill 
mwh·c i:J\ ~~ ~ b:Jths md (b) :Jd.:>cmbn~ r.empcniurc. :Jddio,~ 

md ~-.:SS .:.llllrol ~'StlmlS- Tim doubk ~ md procluo:-..o.c cffl'\."io:a..: v.ill 

r~--.: !he aDOll:ll of •:JSk "'..a and cftlucnl produ..~ Illus ttdal>..'ing lhe .:..'Sl 

of.--~llftdcn,~sancbnlsrobcmd.(l"".'>EPIE;Smo~ 

Gmml &:-.;le Pbnt. Publi:shcr- l"~EP.1199-l) .. -\ppe:llS m: CI.t.- Proc.:­
o"" :r: mc .-iSJa P.>..,tic E:Oftorrt:c Coop.m:n01t Reg;or. rPuiurulf".Jry' l~morr• .. 
lin En!1isb I ) 

1297 CO!.''VERSION OF PIG EFn.lJEl'"T ll\"TO ENERGY AA"D 
FERTWZEll. (BIB-.JSTEI00218) 
.-\ 1.2()0..hudpig fann procm.-m~:10.ooo lda~ ofs~ formal~- rrcscd dus 
cftlumt ~ bnd W2Slc dispos:J! .-\n -m,i.; di;ation s~-st..-m h:Js .,.,.., been 

insulkd in.-ol'~- \al ;JU[Olft:Jli.: fiusllin: of df1ucr.I from ~: (b) !ril 
mno.-;111; 1.:-l dissol.-cd air tlcibrion for solids ,:o,,:cnrnboa; (d) a .:o~ 
pbnl for clc.."lri.: p<Mcr md bol •~-md (c) a fertilizer p..,.._"1ioa pbd. The 
rv.-o Sl:J!C digatcr pm. procb:cs 1700 m; of bio !'IS cb~- •m.:h is ~Cited to 

JS40k\\'hof po•.er md !&.IOO '.\IJ of~- u hot \li:llCl'rogctbcrv.-Jdl ~r.-s 
of hum.ls solids .m..;. <:311 be ~-on"'akd to 12 toocs of fertilizer_ (l ";l;EP IE. 
C1ur1cs l.f.E. ~ Lut Publis~ l ~"EP .. ( 1994\. . .\ppc:ars in: Clc-.tr Prodt..:­
r:on m ci-.c .-tSJa P:rzf.c Ee~ C~aaOlt Region 1Pro<uwu-:ory.· iuno-1 __ 
(in ~ish).) 

ll'ls SA YING WATER. ENERG\' AND RAW MA TERIAl.S IN 
FERMENTATION (BfB.JSTEM219) 
In a d~ gain is used to produce akohol mcduno md ~-pba albumm .-\ 
.:kJ1Kr procb."lioa audil •as ,;mioed OUI •hi.:h produced 10:! opions for 
impnl\-mg produ..'1ion md ~ most of whi...--h M\'C no"' been impk· 
mcnrcd. lhis im.-ol\'ed: (a) spe.."lal lnining: (b) a"-oidillg labgcs; (.:) pcriodi.: 
~and repair:_ (d) O:Olllrols to miucc V.-ask W:alef \"oiumes; (C) ra:y­
.:ling cooling wzrcr: (f} ~ of raw l'IDICria1 qualily: and (g) i:mpro.-cd 
ston!C of raw -..-rials. Con.:cntnled ingJ"cdicnr f~ is nov.- being 
introcluc.:d. -~~ found in..iuclc .1. major mtu.."1ioa in waste. "':Jlcr md 
~- produc1i~ and !Ille ""·oidancc of raw llPICfW spoi~ (l ";l;EP IE. 
fll"-mg Gcnaal Distillery. Publisher: l ";l;EP_ ( 1994).. .-\ppc:ars in: Cic4Nr 
ProdJ;.ctrOft "' r/r.l .isza Pacr_ric EclNIOmlc COOfXranon Region ,p.,f,,,..MT\. 
I £~non•. (in EnglishJ ) 

1299 CLEANER PRODUCTION WORLDWIDE (BIB­
JSTEOOOllJ J 
A ,~-of llppft>adin to lhc appliation of .:k3ftcr production m.cthods. •hi.:!1 
rcsull in Cll\'ironmcntal benefits md rccb:cd costs. arc prcscnlcd. The c:wnplcs 
arc dr2'"11 fiom a number of~ including Sinppore. Greece. Dcnmn 
lndonnia. die :Sdhcrbnds. Frm.:c. India. Pobncl. l"nired Kin,.tom. AIStria.. 
Sweden and t: nilcd Swes of .-\mcri,;a. The impro..-cmaus RWc to a .-.;ct:- of 
industries including metals. lahcr. 1c:ailcs. food processing. prmtinl- paines 
and .-amishcs and electronics_ (l ;-;EP IE: Publisher: l '°'.':EP. (1993). [in Eng· 
hshl- 92·11Q7 .. IJ69 .. I\ 

1300 RECOVERY or COPPER FROM PRINTED CIRCUIT 
BOARD ETCHAI\"T. [BIB.JSTF..ooolll) 
In prinrcd 'lmlit board (PCB; manufacnire unwanted Cu is ct,;hcd away and 
IH>ilds up DI lb: solulion. Regeneration Dl\·ol.-cs !Ille prc.:ipiU!fon of Cu as CuO 
•hid! is lll'uall~- landfilled. ..\n ahcmalivc process has no..- been inirodu.:cd 
using clc.:trol~-sis DI a di,1dcd cell. Thi$ prnniU rcgcncniion of die ctdung 
solution and re.:o\·~- of die surpl11$ Cu as mcUI flakes The pro.:css g1,·cs 
1mpro\'ed PCB qual~ "'Ith dw c1.:hing M>lutron nuinuincd at op<1111um compo­
~ifion. \\' aslc disposal costs Ye \vtUalh cluninat,.d. Cu 1s r«o\'cr~d in high 
ulu"' form and !here is no ha."ldimi; of h.u.:irdous malcnals chem1.:als 
<l ".'F.P IF.: Finishing Scl"\1.:c• Lim11cd. Pr:aegiu:er lnclusVlcs In.: ; Pubbshi:r 
I ".'f!'_, 199.l\ .. .\ppc:ar;. in Ci~a""' Prod1..::t:MI WOl'ld•.-.ck. (in Enghshj 1 

1301 MINIMISATIOS or ORGANIC SOLVESTS IS DE­
GREASING AND PAINTING (BJB.JSTE00022JI 
. \ fa.:tnn prnd11.:ing hght fnt1np fr<>m Al or steel shcel .:.vn.:d our a 1'<•!11111.-n 
P'"'"'~'" •11d1t 1cn\lfMmcn1al .l1Ud1hngl or IU &grc.as.1ng anc1 l"•nlll'•(l •'f'CfA· 

lions. II "':JS found th.I: rriddorocdlylcl!lt ~zsin~ ._-uu!J be ttpb..--.:d "' :Jn 

a1U11 .. ash ifli..:..:utllllg lluid used in lft\-.OUS ~~Oft .-\J .. ~ 

.:b:m~ toa ~c ~l"'- ~--ra..-s ~--.:in a :l<> m ru-1 
m..-..,~ ~-- nns.e. ~ rmse ud~-mg ~- Eln"1r0Stlli.: 
pov.-.io:r ~ hzs btcn llllroch:ied ~ so&-.-Clll-frtt ~lllCl'pamlS. lbc­
S~"Slcm Im~--.:.! ._"0!5t ~-ing:s :JS wdl :JS ttdia..-cd :Jir pollurioa and hazMdous 

...-- WJIStC clisp>s.il prublcrns att 3\-0iiioi (l ~EP IE; Tham .Nmk-• -.\B: 
Puttli:shcr- l "".'>EP. (l993t .-\j:lpars in c~ Prod:..:r:.O't lfarldwi:k. (m 

En~JI 

1312 CUAI\"ER PRODUCTION IN A CID"-&\SEI? PROJECT 
IBIB-JSn800224l 
.-\.:Ian~ ~.:in tbc .;iry of Graz •as supporkd by 11 .:omp1llh=s 

-1lhcir~\liOO~OOl26 ~'15. E.umplcs in...--tucle apmamgsb.:>p 
"'-hid.: (a) ~ t.:> bull.;. purdlasc Qf dt to ttdu....., dto: ~ .:~ 
(p.JL~) problem andp:-C'"Clll sol\~C\'3p'X~ (b )pur.:h;ascd mLUtginks 
for .... ;J\WC printing in ~ ~"Qlll.llini:n to ~le surplus inks IO be ttl'.irn.:d I°« 

tt-usc: 3lld \.:) rcdu..--.:d rii.: pnida:tion of paper md .:~ •Zles .-\ .::Jr 

ttpair•oc\shop (automobile induslry: \i\ introdu.~ :st 3'.:~ milllg S~"Stan 
tv.'<>-IW' paints. climawm; "'2 :c. (iil insUlkd cxtn.."'lion units for CFC v.bcn 

ttpairing air .:-oadlbonin~ s~-- and ttpb.:cd CFC-12 by HFC· l~a :md (iii) 

proposed a ,;omptacr'.zcd paint-mixing s~-stan for .:olor ~ of ttpairs 
I "'ilich "'ould ttdut.--.e •astc-(~ of Ea\in>nnciul Prorc..--tion-E.:-~ I profit:. l ~r;p IE: Publish.:r l "'>EP. ( 1993). . ..\ppc:ars in CI£...- Prociz.:r.or. 

Worid•-uk. (in EnglishJ. \ 
I 

I 1303 ~'EW PRODUCT: WA YER-BASED ADHESWES {BIB­
i JSTE000225J I .-\~of •scr~ adhcsi\-cs h:as been de.-ck'f'Cd \lihidl QI\ anpro,-c 11pon 

I and rcpbcc soh-cnl·b:ascd 3111hcsi-.-cs. fa..,niion of rhe .-oblilc orpni.: "'om· 
pounds (\"OC:s) used in DU111Y sol\·au-blscd sy~ ainrntue to~.: 

I 
I 

I 

pollution. Odhl1- sol\-aa-b:ascd ~--~ require hes ~- inpul '" ~ or 
melt the adhesi,~. The - ,,._.-based .adlcsl\·cs ~ llOG"toxi.: and non-pol· 
luting md require a mu.:h lower ~ing ~- input ~- :arc p:Jtti...~ 
suiuble for food ~g :appli.:ations \ Blucminstcr Lui. D·"EP IE: Publish­
er: l ";l;EP. ( 1993).. .-\ppe:aB Di Cleaner ?rodMcnon Wo-:~;,,.-,<k. (in English p 

IJCM WASTE REDUCTION ll'i STEELWORK PAINTViG. 
(BJB.JSTE000226i 
The fmishing opcniions m a sttcl fa..--toty in.-ol.-cd shol ~ and pawing. 
Painr •• applied mmual~- by llir·atonuzcd spra~in~ .-\ pollulion prc'-·tmioa 
auclil •• ,;;arricd out :and lhc nisting painting method .:~cd will! (a) ukss 
sprzy :and (b) pressure aomacd clc.:rrosta:ic spray iecbniqucs. Results sho"' that 
bolh altcmali\.'CS reduce consumplion of pasnt and SOl\"cnts and rcdui;:6 W3$1C 

,;omp.ircd •irh die onginal s~-stcm bul dul (b) is .:onsidcr.ibly more effi.:icnt 
dun (a). (l ";l;EPJE: Stccl"'orks Ostnmic.:: Publisher: l ~EP. (1991).. .-.\ppcllrs 
in: Cltancr ProdMcr.orr U "O':.Nuk. (in ~lishJ-) 

I 1305 WASTE REDUCTION ll'i ELECTROPLATING (BIB­
l JSTE0002l7J 
I .\ ,;ar componm1 manuf¥111rcr uses Cu-'.'\1.Cr and Zn pb!Dlg lines produl:mg 

I ,,.-aste slrclll'llS 'oncaining C'.IO. Cr-6. Cu.. Zn and '.'i. A pollur1on prC"cnrion :audit 
"'as ,;m1Cd out resulting in a number of impr.:>nmcnrs_ ~ con.:cnlr~wn 

l pblmg and pusiva1ion pro.:<5scs arc bcmg introduced ad some .:1mdllling 
"'-crflo"' rinses ,;hanged l<' suti.: rinses. !1.lodified nnsuig .:'.'",;le> h:an ~en 
inrrodu.:cd for Cr. \i :ind C'." "'ilh Fe f!IW rinu ranks equipped "'i1h ion 
cxi:hangc columM ro ~11 •.lier rc..:.:lmg and nwcnal re.:o,-Cf)-- &..:fits 
include .a ck~-reac in .. -:11.:r .illd r.i..- mllleflai usa;c and in ..-uic SVQlll quantst1cs 
produl:ed (l ".'EP lE: FS\I Sosnowi«. Puhlishcr: l "'."EP. ( 19931. _-\ppexs m: 

• Citatrtr Producnorr ll"nrid••rrdt. (m EnghshJ.) 

1306 REDUCTION OF SULPHIDE IN EFFLUENT FROM SUL­
PHUR BLACK DYEJNG (BJB.JSTI0002281 
In die dHmgpro.:css forconon (ahn.:~ us1nc S d~cs. IN d1s«'i'·edd~e 1s rcdU'cd 
I<' th.: affin1r. fonn .,..fore apph.:allOfl and oxid1ied to die 1nsoluhle form .lll:r 
apph.:.111on Tr.aclit1onalh die rcdu.:tron 1s .:amed ou1 usm~ '.\a:S "'hi.:h .:re.lies 
sc\·erc cffiucnl pr<lhlcms .-\ maJM' .:on''" tc~llcs .:omjl.UI~ hu '"' ~s11:;.i1cd 
allcmatl\e r• du.:mi; agc;lU \luhnc giu.:Mc .. -as !nuncl 1<1 "'""' hur "•s ""' 
n-pc~'' e ,\I'\ ·!'f•>du.-t "'!he m>11~ •t~r,·!i indu•tl"\ I 11' drnl \ c<"lltainmi,: ~.,,,,~ 



I CLEANTEC DA TA - UNEP/IE 

~.cf n:du..~ ~Im - bttn idcalifKd md fcxncl lob:: a S<llisf~'t~ 
md c..--a; ~\"CID H:S. Tbemodif~ pN-.-CS:S 11a-bc-.:n inlroclu.-cd 
rcsulling in a Rductloa in s-con..~ ill the df1uall tna 30 ppn lt> less 

Ihm 2ppm. (l'"!\."EPlE:C~ Teiailics md lndu5U'ics Lid: Pllblishcr: l~EP. 
(1993). . .\ppars in: Cieanv Prodlt.cnOft llOrltitn«. (in~).) 

1317 DE-fNKl.11\jG PROCESS FOR WASTE PAPER (BIB­
JSTE.mJ 
A die-inkiagpR'-.= aublcs prinried ~p.,erto be pro.:iesscd ink> a fttdslock 
sudok for main&_,,. p;apa-. The w:ai.e pmper is pulped into a process •indi 
GISI" .-cs dul 111e -~ llMI detadlcd ma lh: .,..-fibers. Finl mgcde-inking 
IKcs pla.-c m a f1oulioo .:-en mini air md a foaming <l!;Clll to sepanu the 
iak-loakd sludge. ~ pulp is ckw*ttd and knadcd 10 c~ 6e ln;al­

down cf the ink-fib« bmding before a sc..-oad ~ flowion otU lralJDmt IO 

.:amp~ ~ The procas ;allows rc..~·c~ of a wider r;ang.e or prinkd 
w»tc P3PCfS r. noids the use cf ~ W<lla'S 3R ~ and 
eflllllem .-olunlc is nunim3L (l XEP IE; St Regis hp.er Co [Jd; Pliblisbcr: 

t-:-."EP. (1993). . .\ppe<ln in: CleoitU Protbicaon ff"orldrn«. (in English).) 

1• l\"EW TECHNOLOGY: GALVANIZING OF STEEL [BIB­
JSTEmllll 
A coalim- ~-.nizing proccs:s fo:- IUbes and wire bas btaa ck\.·doped. The 
stock is aa..-oilcd. shot bl:at.ed and prdlaUd by Db:lion before aiCcring the 
ph-.izing dmnber vherc dCClricalfy melkd Zn is held in suspension in ;an 

incn __.,.._ by m cic~ field. CO<lling dlickness is mezum1 
dearoaiall~· md fed m.:k to .:oalrOl lhe ~cf the line. The use of the process 
"'-ould raull in tGC.al clinumlion of .;oa,-mtioa;a! pbliag liquid waste plus a 

mlu;;cd Zn RqUircmcd md - c:casislall produ..-t qu;ality. (l "!\"EP'IE; Deloe 
Pro.:csscs S.A.; Publisher: t'"!'l.r.P. (1993). . .\ppars in: C1-r .r>rod114nori 
Wcrfthn*. (in English).) 

13'9 RECOVERY OF PROTEIN FROM POTATO STARCH 
EFFLUENT (BJ:B.J'STEOOD23 I) _ 
. .\large factory producing 5lan:h from poWOCS produces 2.2 mm' ~-ear dflw:nt.. 
•ilich was formerly discharged withoul !mD1llmL following raan:h. aclancr 
production method has ~ introduced wbidl pmnils inlGnal recycling of the 
•alel'. The proccin contcnt is conccnlr.l1Cd by rn-aw osmosis (RO) fono...cci by 
coagulation. Open channel tuiiubr manbnnes _.., iailizcd for RO wbicb ~ 
non-dogging md asy tock:in. Skam o:oagublion produces a high gr3dc pro!CUI 

conccntra11efor animal feed. The process saves 17m m3 year of feed Wala' intlkc 
and rccyclics a further I.I m m3 year w:thin the factory. (l '"!'l."EP 1E: A\'ebc 
follhol: PCI Membrane Systems Lid:. Publisher: l ~EP. tl993). Appears in: 
C~r Pr""'4aron Worldl.·uk. (in English).) 

1310POLLUTION AND WASTE REDUCTION BY IMPROVED 
PROCESS CONTROL [BJ:B.J'STE000232) 
..\ ccmcnt m;anuf"acturing company has inlrodu«d an annmatcd S}"Skm of 
process comrol of die firing kilns to mimic best operating praciice and nuinwn 
oplimum process conditions. This c:cpcr! s~-stcm monilon SO...CO and 0: 
levels. tnipennircs 3nd power requimncnls for IUi.-. rotalion. and mdjusu feed 
~- rocataonal speed. fuel supply and fan suction to mainlain steady kiln 
condit~. The S)"S1ml results in some mtUC1iMs in SO. and S. emissions as 
•ell a sninp in fuel. prolonplion of lining life :md procl•xtion of a bicher 
qual~ clinw. (t,"SEP1E. PT Semen Cibinong; ABB UXKman SySkmS Lid; 

Publisher: l~EP. (1993). Appears m: Ckaner ProdKCn0tr WorUlw1dc. [in 
English).) 

131 t MINIMIZlD ENVIRONMENT AL EFFECTS IN COTTON 
PRODUCTION. [BJ:B.J'STE000233) 
A ICXliln C<'lmpany is a;>pi~·ing cleaner production principles to all sugcs of 
conon production. This indutcs (a) orpn;c coaon powing without artificial 
fmili7.m. chemical pesticides or defohanl spniys; (b) I.and picking; (c) com­
pu1cr-con11olkd sl'innmg and knining machi~s with dust nlnction facihlic~; 
(d) USC of onl~ WalCl'•SOlublc dyes; (e) the USC of H:(): (or bleaching 111 pla.:c of 
Cl; (f) dyc111i; 111 enclosed high rresswe jct machines with reduced u ;11er 
con~umplion; and (gl mc.:hanical fimslung. ehminaling the uae of chcm1~als 
such :u formaldehyde DI.cs arid chemicals arc rcnto\·ed from wuh •atcn; '1~ 
chemical prc"Jlllalinn pnor 10 acll\·atcd sludi• waste 11c.11ment and filtrat.on 

(l '"!'l."EP IE :S,'nlkX AS: Publisbcr: l~EP. (1993}. .~ss in: C~ P­
da.:t:on :f ·oriJ,a-,ik. (in English).) 

1312 CHROME RECOVERY AND RECYCLING IN THE 
LEA TIIER 11\"DUSTR\" [BIB.JSTE0002341 
Clean~· dt'~lopcd ID nic-khas beat lpl'licdlO a~ in Grfttt 
wilh the ass~ cftht EEC. Chromium Cr - is the iDajor blllliag agie111 but 

pcrmiaied~ limits for Cr- 3R ~- io...-. The new~- in'-ol'-n 
the ~ and R>-~ding of Cr- from spm1 ~- liquon. The liquor is 
llCUlnlmd wilh '.\I~ md !ht Cr~ as Cr(OH); Qidi is R~icd 
to clissolve md ~dcd for mzK. Loss cf Cr - ms bcca Rduccd fiom 20-40"• 
IO 2-5•a and tt pollulicm load and vutmcn1 a>S1s ~- 1ecbxcl (Hellenic 
lnlber CCllfer S.A. ; '.\I~- of Housing. Spalial Pi-inc and die En,.._. 
mesa:. Brilisb l.ntber Coafcderalioa; Publisher: l ~EP. (1993). . .\ppcln in: 
Ci-- Prodltcnon Worldrcuk. fin ED!Jisb).) 

1313 GAS PHASE HEAT TREATME.."IT OF METAU [BIB­
JSTECIDl235) 
..\~compaaywtu.:11 r~ used saltbalhs focarburizin~Q!bor;. 
lriding md bankniag srttl tools h.&s rqNxcd !he salt badls by a gas ph~ 
lraL1IClll S}"Stall us1a! a fluidised bed of . .\I::(); pani.:lcs. A ~ of air. 
'.'ilbX nalllral ps md liquid pctn>kurn gas (l.Pti) is used a.:cordmg to 
trcalmelll md qumdting is also carri:d aul in a fluidised bed. This .:baagc bas 
r.esulkd ill !he climiaalion cf b.uanloas wasi.es (liquid dtluems and solid) 
together with rn"ings of process cbcmicab. ill maiakmnc-e rosls as well as 

~- savings. (l ~"EP 1L Cbancrcd '.\fdal lnduslrics Pre l.Jd: ~- Heal 
TrallllClll Ply Lid:. Publisher: l ~C:P. ( 1993). Appears ia Ckanu Prtxhl&non 
Wcrfthnde. fin English).) 

1314 THI TEXTILE L''DUSTR\" AND THE ENVIRONMENT 
(Bl8.JSTE000191 ! 
The ICXlilc ~- is a sig!!ificaM coalribulorto many ~I ccoaomies. and 
aD ICX!ile indus1rics ba'-e inany fcaircs.. good and bad.. in conr;i.;m. 1hii report 
c:mnincs !he impacls ofteiailc produclioa oo lhe .:uvir.:inrrlGlt. bocb in tcnns of 

discbargc or pollutanlS md also the usage or-and~- ..\n cwcn~ is 
taMn Of the Wd openlions in the tatiJc industry ,.-bich highlights di.: problans 
crc*4. and discusses solutions by end-of# trcalllWllts. Ckan 1celmol­
~- produaion l«bniqucs and processes _.., e:umincd. suggestions made. and 
~-pi.;al soluliom to impro,·ed ICIChnology quoud and cliscmud. finally. kgjsla­
tion :md dx cn'-V-. arc fc31Ured as a means of acaling a clear po~ on 
em·~ prolCClion. The aaneus conaain cbta on safety in handling teXlile 
chemical llUllaials. tolerable limits for cf11uau cn'\-1rormcmal audits ctc. and 
anmnbcrofcasc ~-s. (l'"!'l."EPlE: Publisher: vXEP.(1993). [in English).) 

1315 US EPA, BAT, AND BPI EFFLUENT LIMITS FOR THE 
TEXTil.E INDUSTRY (BJB.JSTE000172) 
The cbapccr 1"onsists o( tables of cfflucna limits issued by lhe t:'S EPA for the 

telllik industry a being BPT (best prxlical ~- a'-ailabk)and BAT (bcsl 
anilablc kCflnolor.· economically achi~'abk). The sub-alcgorics ilcmizcdarc 
hereby listed. and the fipircs refer to kg 1000 kg of fibre for lhc fmishing of 
wool. wo'-cn fabrics. knit fabrics. carpets. and stock and yam. In the lablcs. 
mondily averages ;rrc quoted and also a daily maximum for BOD. COD. TSS. 
sulphide. phenols. IOc.al c~.mnium. and pH. (l "SEP lE: Publisher: l ~EP. 
(1993). Appears in: Th: T«mk /ndu~· and the £lf\llromwnr. [in English).) 

1316 WASTE AND EMISSION AND ENERGY AUDITS [BIB­
JSTE000193) 
The chapwr describes cleaner production• is achieved by auditing the wastes. 
emissions and ~· consumed in a leXlilc manufaclllring process. A good 
waste audit deflllCS sources. quantities. md r,..pcs of waste being gc.icratcd. 
collatcs iJlformaiion on 11nit opcralions. raw marcrials. products aad •aicr usage 
and w~; highlighls process incff"icicncics and areas of poor managcrncnl; 
helps 10 SCI t:arpts for ua11e reduction; pcnnils !he clcvclopmon11 of c:os1-cft"ecth·c 
wntc managcntcnl SlnlCIJeS. raises a-NarellC$S Ill the work force regarding 
bcncfiu "f ,.asle rf'duc11on; incrcaus knCl"'ledgc nf the process. and helps 
1mpro\"c process ctri.:1cnc~· Energy audiu. on the other hand .:an 111dicatc •here 
con5ump11on .:an !IC' rcdll(;cd ~· adopting mot". cfficicm prn.;cdures and cquip­
m.:m . .-\ standard proccdurt for cncr&\ aud11S 1s ill111111atcd ~ a """ diagram 
T~pic ,: "aslc and cncr~ audiu arc procmed ha\·111g an aud111urn made up"' 



lht ED'"iraamcntal Off"~-cr. d:.: Chioc!"Chcmist. lht Pbnl ~·aNF-andlWO Jun­
~- Tiit full ~ of lhc mdit is mo..u.. arieas of impro'unoed 
in6:alotd.. md prcsaikd a a labk. Following as aud.~ rc.:ommcndMioas for 
dmigot;rcm.adt. (l.;.;EPlE: Publisher: l~"EP.(1993). .~in: Tltt T"!Xfllc 

r..a.so,· """11w £,,.,.~ (in ED!fish!-> 

1317 SAFE HANDLING OF TEXTILE CHEMICALS [BIB­
JSTE•t!MI 
11w ~s& GUI guidetin.es and~ m.'"Ollllllallbri for~Uims lO 

Rducc lilt~ of r.eiaik •-orhrs to harmful marams. It clMs not cbim lO 

be all anlno:ing. nor to cb..oungc oehcr ~- motaslftS. Some of the 
principll fQbftS -: ~~"31 elm sheels on lhc prop:nies md ~foe 
indi'-icml awaials e.g. ~11roga peroxide. 1ridlloroed1ylmc crc: list of~~ 
..:bssiftal ~ lht lmrmboml -~ as .:idler probably or i-sibly human 
.:.:ucioiogais: :md list of colonnls .:bssif..:dastoD<:. DamWproccckns forlhc 
Qfc b3Ddting of ~~ m .:olor storaocir.s ;re pro._-lded including good 
~ ~dllft' SlOl'agC. v.-ei!fiing ~ ,-.:mibtioa_ rGpL.~· protc.;­

lion. pcrwml prot«ti'-e .:lolbing. ..-ashing and show5iag. ~ drialang. :Ind 
SlllCllting. tint aid. infonaalion.. lniaing. and sup.:nision. md lht consuuction 
of o::olor SIOm1lollDS .• .USO. a simibr ui of guidelines ar-= givai for !ht Qfe 
bmdl~ of cbcmicals Olhcr dun dyestuffs. (l_~"EPlE: Publisher: l~"EP. 
(1993). . .\pparS in: Tltt ':-anie lndastryanddrc £1Mrot:11Wnt. (in English).) 

1318 CLEANER PRODUCTION AT A UNITED KINGDOl\I 
WOOLEN TEXTILE MILL (BfB.JSTE000195) 
The plant proccss.:s 100 too.:s of . .\us1ralian wool per wcdc md about !ht same 
"e>lume of n'lllbdi.: fibm. hs •-at.er lllilizaioo is as follows: lk'Cingmdscouring 
- IEOO m;:-raw v.-ool scowing - llKI m3

; and loss as~ - 220 m3 
.• .\fta 

1rca11nm1 die dl1uml is disctmgcd 1o !he scw.:r at BOO ppm greuc md 1000 
ppm disso~-ed solids a anallowablcni.cof2000m3 day. This-ms adisdmge 
of lSOO ~ of gr.:as.: per da~-. Disclmgc COllSClll dmg.:s arc rising steeply as 
cmiruammul lcgislalioa is lightened. The comp;my in'Ukd I miDioa polDB 
staling on new scouring ~-stml$ usmg one bowl in pla.;c of lhrtt and succecd.:d 
in ~ 1hc df1uml by Joe•- A 30lt pound bcal cxchanga- wz insullcd to 
reduce lbc tcmpmturc of the dyehouu dl1uml. zncl ~ is now l'CCO'"a'cd 
profaiably ~- an in-bol.lsc .:entrifugc to gi'-e ptre bnolin. Some 90"• of the 
residual g.·cac is rcco"cmf ~ ac:id cn.:king md !his is one .:omrol measure 
v.ilich is unprofitable. By spending 49 •of the '-aluc added from pollution con1rol 
measures. die company no..- meets i1s discharge consent conditions by traling 
ils 0-11 cftlumt whilsl rcccnccring ,,aJuablc producu. lbe inns1men1 is consid­
ered worlhv.ililc in ,;c,,.. of tighiaiing of aniJonmcncaJ ltgislalion. (l_ ~ "EP lE: 
Publisher: l 'SEP.(1~3). . .\ppars in: The Tonic lndllnryandrlwEm7r<Mmort. 

(in English).) 

1319 RECYCLING SPENT NYLON HOSIERY DYEBATHS TO 
REDUCE RAW MATERIAL AND DISPOSAL COSTS. DOMIN­
ION TEXTILES INC, V ALLEYFIELD, QUEBEC (BIB­
JSTI000196) 
A pilot operatior. was cslablishcd lo recycle spcnl nylon hos~ dycbadls 
cocnaining dispcnc ~-cs and chemical auxiliaries such as scouring. levelling. 
and welling agClllS. The clycbalhs an: pumped from !he rotary cltum drying 
machine lo :a holdins tank for :anal~-sis :and rcconslilulion wllh dycsnaff. An 
:a"magc of 30 Niches c:an be lfycd before discharge. C:apilal cosu for !he 
c:on,,crsion and :an:al)1ical cquipmcra required in 1980 :amowncd to l'SS 21.~ I. 
Operating COS1S for wci processing fell ~ l'SS0.044'kg. rcsuhing in :a disposal 
:and feedstock saving of l"SS 12.240 year along wilh 19"• reduction in dye 
consumplion. 3S0 •in auxilimcs use :and S..,.,o ~- s:a .. ings. '•olumcs tmkring 
the waste •trc;im fell because spcm and contaminated dyes v.-crc being recycled. 
The process redu.:cs lhc need for ra..- m:aleri:als :and !he coS1S :associated wilh 
waste disposal. (l:SEP lE: Publisher l -='EP. (1993). Appc:an in: The Tar1/c 
Industry and rhc En111ronmenr. (in English).) 

1320 POTENTIAL WATER AND ENERGY SAVINGS IN TEX· 
TILE BLf ACHING AT DU PONT, CHEMJCAL PIGMENTS 
DEPARTMENT, DELAWARE, USA. [BJSJSTI000197) 
Th·' factory opo:r:alcs :a blca~h proceu consisting nf 3 stages: desize: c:auattc: and 
pcr1i\ Jc F.a.=h w:ashin~ 1r:ain h~ maJor water utili.zation nf bdWcen S0-70 
gal min "h1c:h is c:ountcrflnwcd through :all the wuhcn in that st.age W :lier 
i.:mpcratwo val'\· but arc s~ldom less than 1110 · r Co.,..equently. saving waler 
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~~ kads '° .:oaseo-iag baI as weU. Wara and ~- utilizaboa al all 
~ is elqll'C55CCI in die form of a Wik. In Ibis c-aion. a smcs of 
e.qiaimads wz aaied out iacludiag: ~ •:lier fclllpmllltt: ttclu.:cd 

"'"*'" °""' nlC; rcdur."Cd number of ... -.er feeds; ar.d ~ Tiit lrials u.-cn: 
-....--cssful md p~ a amnbcr of optjoas fer oplimizing wara ~ coascrn­
lian.. These opcioa.s an shown oa a Wile Qil:h iramz~ lhe lik~- S:l'ings of 
"'ala" and ~- for cadl particul¥ '-ari3al. (l. ~EP lE: Publimer: l ;-.;EP_ 
(1993). Appears in: T1te Ta11k /~·anddrc £,,....~[in Englishl.J 

1321 RECO~'ERY ANDRE-USE OFWA TERINWETTEXTILI 
PROCESSING AT A BTRA TEXTILE MJ1.L. BOMBAY. INDIA. 
(BfB..JSl'mM198J 
A rqc of ma.sun:s wzo suggar.ed in !he intaests of •-ata .:ons.:f'-:ation reuse 
in lht lidc textile mill. Thcsc inc:luckd: mb:cd ..-of wacr flow :and throaling 
on waler ~-1o washing mac:bincs: cOUlllCr-curm11 flow of •-ashing wa.:r 

on soapm. mcn:crizing tmdiint:s.. J-bcx cs.:: eff.:..-tin rcusc of wash \Ulcr 
earlier in the sequence ,-u a commoa pump :and sump: c~-tioo of stc­

concicnsa: farrcmc 'ia boilcrfcccl WJkr:~iatiaoofstali.:.zs&csoajiggcrs 
in pbtt of °'~ w:asben: us.c of !'aHCO; in pbcc of a..-ctic a.::id for the 
oQcl;ilioo of '-a1~-m goods for easy remn-al of the !'aOH; ~-cling the waler 

for "'-:ashing of blmkcts on prinling m:ao:hin.es; ~ing lhc number of v.-:asbing 
steps in the pro.:cssingscqwncc ~-gi,-ing ~ IRalmall to f:ahrics. Bulk 
lrials were dK!l anicd out aacl 1hc rcsulls prl!SCftlcd m 1hc form of a table. It was 
s~-n thal tocal fNshwir.:r COllSlllDl:d before the oplimizatioo exacisc v.-as 
113.3~0 ld:ay and after it l I0.9SO lcby. 0..-er lbc period oh ~-car the s:a'ing 
~ !O 21. nl lilrcs of"""*'°· md Illus 60 Ri:pccs per IOK litt-cs of ... -atcr. 

(l. ~"EP:lE: Publisher: L ~"EP- ( 19':3). Appals in: Tire r emlc /ndusrry and w 
Em71"0lllfflOlt. (in English).) 

1322 HEAT RECOVERY IN TL"C11LE MANUFACTURING, 
ELLEN KNITTING MILLS, SPRUCE PINES. USA. (B~ 
JSTI0001991 
Dye b:alh eftlucm clisch:arJc to the scw.:r had :a tcmpcralllre of I 32 =f and .::auscd 
brcal.:ages in the sewer pipu. In 1991. a SIOOK hnl exchange S}"S1Clll ..-:as 
insulled v.-hich wz intended lo fm:ana: itself wilhin 2 ~can. In !his s~"51cm. the 
dye W:ata"was fed inlo a holding '-al and from lhcno:c inlo a~ exch:angcr made 
from Slallllcss steel. Heat ukcn from lhc cfllucnt is then used to preheat feed 
..-aicr from lhc ~-e IUbcs. c:aming .1 tcmpcntVre in.:rcasc from SS lo IOS =f . 
This opcmion was thuught lo san the company !he cost of about lOOK litres of 
fuel oil pcramum. (l_ ~EPlE: Publisher: l ~"EP.( 1993). Appears in: The Tcmlc 

lrrdusrryandthc£,,.,,,o,,,,,Clfr. (in English!.) 

1323 ELIMINATION OF SULPHIDE PROBLEMS BY CHEMI­
CAL SUBSTITUTION AT CENTURY TEXTD..ES AND INDUS­
TRIES LTD, BOMBAY, INDIA. (BIB..JSTE000200) 
In a bl:adt dyeing process. a reduction st.age had traditior.ally used S:a sulphide. 
The lo~ for sulphide cOllCClllr:alion in the !rated effluent z prescribed~ 
the Stale was not more than 2 ppm. ExpaimClllS wcr.: carried out lo fmd :a 
substitute reducing :agent. md cffons conccnlraled on :an alb!i glu.:ose :altcrna­
ti,,e. A cheap source of glucose conccn1nt.: was located :and it was fomid !hat 
100 pans of'.li:a sulphide (SO-o) could be replaced by 61 ;i:ans of glucose (10-o 

solid5) :and 26 pans S:aOH. Dcspi1c problans. :a mclhod was dc"clopcd and 
gradually imroduccd from April 1990. Dyeing quality ..-as un:ahcrcd. the d'llucnt 
pbnt woflccd bcacr. :and ti .: foul sulphury smell was eliminated. Presently. JSOO 
kg of coaon is dyed bl:ac:k in !his ..-:ay daily :and the process can be cXlclldcd to 

dye other colors. :~o C::IJ!it:al expenditure ..-:as involv.:d in !his :oubs1itutior. 
(L~"EME: Publisher: l"!liEP. (1993). Appc:an in: :"kc T~le Industry ond tlw 

Envrronmorr. (in English).) 

1324 WATER CONSERVATION AT BINNY TEXTil.E MILLS, 
MADRAS, INDIA (BIB.JSTEOOOlOl J 
In lhc title plant. pollution is generated by !he following clcpanmmu: procc~s 
:and trc:atnMnt; c:apti"e power generation unit (coal fired lhcnn:al power st.allon): 
sizing; :and yarn dyeing :and printing. In order to preserve pre.:ioll5 waier. !he 
followm~ re-use and waste ..-:atcr measure; ..-er-. taken: I. R.:·us.: nf pressure 
filter backwash waler. By tllltalling :a scnhng pond" Ith :a 12 hnur retention lime. 
the stream·~ suapcndcd sohdr. preciptt.ated and could be pcnochcally rcmn,·cd 
Th111. lO m .. offre~h "ater "':Ill sa,·ed :and 1s now u~cd for gardening purpMes. 
2. Rc-ut.e of wute ..-:a1cr from th-. Jyc1ng and fim~hing dcpanmcnt. The 'hard 

?9 
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to lrt''ll · ..-:at.: ...-;ai,-r was su..-..:nsfulfy substitukd for dll: 1.200 m ~· frr..h ...-;a1tt 

foma..~ used for qutnt..ilillg boiler R This W35 tberefon: !a\"~ W 3 

r.:du.."'tion o>t' ~20 q day l>iologial o~~-gm demand (BOD) also 3':hi.:'~· 3 

R~ of W3Sk ""*'" from sizing xtnilics. ~ fresh ""*t' ~ to cbmpo!n 
~~ in tht ~¥If W35 substitulcd by tht "'"Ult -~ from tilt sizing openlk'llS. 
This ;:7 m; cby "-;as s.n~ :as -11 :as a rcductioa of :?5•e of tbt 000 on tht 
.:flucntt=ll'llClllfa=~ .(l~"IP IE:Pubbshcr. l ~EP.(1993).Appcas in: r~ 
r .m:k irrJt.stry: anti rite Em~romnem.. (in En~I > 

1325 POUC\", MANAGEME?\I AND UGAL FRA..\U:WORK 
(BIB.JSTE000202) 
In tbt k:<tik ~-DWI~ dung-es in~!· mi regulalioas M\"O: -.-um:d. 
for.:x:mipk. ~- cfy.:saiffs mi dxmio:als ha'-.: bcmbam.:d :as a "'5Uhofth.:ir 
to:U..~ or ~-;ar~~-- tab!.: ofthts..: mar.mals is~ '.\lost coun­
tries ha..·.: adopkd b10-s or com.: lo \"Dluatar~.-~ts v.-ith ~- coun.:ils 
on codes of pDL"tiQ:. on.: such .::ampk is quoud bdwe.:n th.: gonrmn.:m of 
Thailmd ;ind di.: 11W T.:x"til.: F.:d.:ntion. S.:,·cnI ~· couo..-ils un d.:\·.:1-

.,t suacbnts norms f.x manuiaciun •-hich di..-ur.e dcsinbl.: ~ of mai.:ri­
:als .:t.:. for imnufa.."111re. Whilst Ibey 11tt not a1fon:ecl. it is in n·~llllt·s. clar 
inl.:ttst th.11 ~ _. urg.:kd .. .\n .:nmpk is quoud and tabulal.:d for ... -aur 3nd 
st.:;im ~ for di."Icn:nt proc.:ss.:s. lttgarciing .:n\iromnmbl ~gublions. dis­
posal of dllumts (solid wast.t,. liquid wask. and gas) kgislalion ,-an.es from 
c~ to ,;omi~-- tbougfl bv.-s ;n becoming .:nr more spc..;fio:. E:amplcs 11tt 

tabulaloed for allowabk t.ex:ik .:fflu.:nt disposal into m'l:JS for G:mwiy. Indo­
n.:sia.. Japan. \" .:oezu.:la. and India. Also air .:mission r.:quircmmts for kxtil.: 
cfy·.eing md fmishing plams in th.: Sure of \"i.:toria.. Austnli;a. (l~C:P IE: 

Publisher: l "!'EP.(199;). .-\pp.:<m in: The Te:rnle indust')·tnuithe£m1'orrmMt. 
(in EnglishJ.) 

1326 .END-OF-PIPE-TREATMENT [BIB-JSTI:c.203) 
Methods used for liquici cnd-of-pipt-1rCabllCDI in lhe ~lClile ~·are consid­
ered in this s.:ction. Th.:s.: can b.: classified mro m.:..imlical biological. and 

ad\-mccd ~-si.;o-chcmical. .-\n ova\·i.:v.- of ~ end-of-pipe 1r.:3'JnallS is 
prcscntoed ina table. identifyingtypo:s of emucmcrca1ed ~-the 7basicproccsscs. 

1reaun.:nts uud for 1b:s.: effluents. and strat.:gi.:s adopt.eel. First. thc cfllUC!llS 
n«d to b.: scr«ncd to remo,·.: fibers from the liquid. Equalisalion and nelllral­

isation th.:n follow into a holding rncrvoir to give a 24 hour rnickn.:c time and 
cr.:ale :a standard .:fflucnt for subs.:qucnt trcalmcnl. Oil and grcas.: s.:para1ion is 
described. :along with :a grcas.: reco\·cry systan. Chromium rcmo\"al is dfe..-:1.:d 

as a sludge in alkaline conditions with lime. this is indicakd in a flow diagram. 
Biologi.:al tremncnl is very imponanr. and this is considered along with an 
xtintcd sludg.: trc31mml and disposal plan. ag:am illustntcd by a !in.: diagram. 
D.:colorizalion of effluent is done by methods which include a.tivc dw-.:oal. 

ozonization. and h'.'-pcrfiltnlion. Finall'.'·· air polllllion emission CO!llrl.' 'llcthods 

are outlin.:d with r.:fa~c to bas fihcrs. cyclon.: separ:aton. scrubbc.~ ct.:. 
(l~EPlE; Publisher: l~ep. (1993). Appears in The Texnie lrrdust')·and th£ 

Em1'orrmen1. !in EnglishJ.) 

1327 CLEANER PRODUCTION TECHNIQUES A."ID PROC­
ESSES [BIB-JSTE000204) 
The implementation of ckana produaion technology al an~ manufacturing 

plant .:an help reduce the cfllucm burden consicknbly. 11x b.:ncfllS of this arc 

threefold: economi .. -s of production. n«d for less """Y end-of-pipe pollution 
.:ontrol and improved health of the workcn. The cl.:ana techniques can be 

.:.lkgarizcd mto: w314 ~ md ~· COllUI"\~ opturun!JOD of 
chcmi.:m · us;ag<; ;and pro..-us. equipment moclif..:3b0ns w~ ~for all tht 
basic 7 pro..-.:sscs uaclcr typical .:onditions is sbi>•TI in bbubr form. Four 

cWT.ettnt washing ~ desigsioed to sa'-.: •~r :11.: .:onsickttd mdudmg 
counr.:n:ur=.~ ;md w;akr re-us.: ~-.:ss.:s d.'.: .• 311 tlkNnkd by ho.: diagr.uns 

Enc:r~y s;a\"ings ¥1: mo -ntioncd •"llh RICrat.:c to lb.: C:IS.: of a mill in lrdmd 
•-hi.:h used aha! .:xchang.er. Optuniz3b00 of c~ us.: isclisaas:scd indud­
ing su.:h ~'·cs»: mas.: of cfycs' soluticns from th.: cfy·.: badL ~-o'~ of 
c~ in inm:>erizing; R;o,~· of siz.: m .-:oaon pro..-.:s.smg. md ro:o,·~· of 

!JQSC in wool pra..-cssing Finan:-. pro.;cs$ equipment modifi..-:3lioo fc:alURS 
•~g opcnbons: sizing-dcsizing ~"Skins: pad-b3%dl cfy·.:ing: sol\-.mt proo;­
cssing: lr:lllSf.:r prmling. and foam pro..~ing t.ecbnolo~. All of lb: ba.:r 11tt 

fulfy d.=rib.:d and illustnkd •itb Im.: di3gams (l ~"EP lE; Publisher: l ~EP. 
(1993:_ . .\ppQrs in: The Taole lndustryandtheEmtronmen!. (in English!.} 

ll28 ENVIRONMENTAL IMPACT OF TIU-: TEXTILE INDUS­
TRY (818-JSTEOOOlOS) 
Th.: socrc.esofpou...ants m thttcxtik inWstr'.'· ar.: dis.:uss.:d incl.:uil. Indi\idual 
.:bemi.:als oc..-urring in .:fflued streams '""".'-- .-:onsidcnbiy. and man~· ~ 
bearing a track mm.: only sem~ to confus.: th.: silwlion furtht:r. Substantial 
ububtcd lab '" pru.:nrcd on tJ.pjQI dtemic;als usal in ten...: mills. Liquid 

~:Gile efllu.:nts '" gmcnlfy ~- in color. uw a high biological o~-gen 
danand (800). high diss:>h·oed solids .;onlalt and an: high m tanpcr:a111rc:. 

T~-pical amJ:--scs and characteristics of liquid was;es from all 7 brasi.; proccss.:s 
'" prcscnkd by a source report from Canada which highligflts th.: pollutms in 
tcxtik dfluenlS. :\ii' pollution sources md occupaional saf.:tJ.· of lb: workfor°" 

~ also ddailed. lbcsc anissions '" gmerally car.egoriud mro: acid misls. oil 
mists. soh-.:nt \-apor"S. odour'S. dusts and lints. :\ ubk is prcs.:nkd wbi.;h 1is1s 
thcs.: irriUnls. (l~EPlE; Publisher: l~"EP. (1993). Appcss in: The 'I'arrie 
induSU)·011drhe£,..,·ronmerrt. [in Ef!glish).) 

1329 OVERVIEW OF TEXTILE WET PROC~ING OPERA­
TIONS [BIB-JSTE000206) 
This section l'C\iews wet operations in th.: t.:xtil.: indus' .. -, ·~1 indi.:at.es lik.:ly 

sources of .:11\ironmental \itiation resulting th.:rcfrom. Ahhoogh a .. ;ct.: \-arl.:tJ.· 
of fibm arc us.:d in th.: tciaik ~- the followin~ categorization (1-i) 

sugg.estcd by the l"S Environmcn!:ll l'Nc.:.."lion -~~· (1971) forms a us.:ful 
bzis on v.ili...-11 to judg.: lhcs..: op.:rations: I) Wool scouring-this lca.:hts OU! 

nalUral proclu.-:ls from lb: wool (blood. faeces. grease etc). produ.:ing U kg 
waste per kg of scoured wool and thu• a consicknble liquid wast.: .:ffiu.:nt 

strcmi; 2) Wool fmislung-dlis gcnm.l'-s a high effluent loading containing 
such toxic wastes as chromium Cr and phenols; 3) Dry processing-gives onl~ 
lighl effluent arisings containing knitting oil; 4) Wo,·cn fabric funshing-high 

liquid effluent production from chemicals used for clcsizing. scouring. bkadiing.. 

mercerizing. prinlmg. cfy.:ini: and rain lrcmnait ~ effluent quantity and 
rulllrc depends much on th.: fihrc b.:ing fmishcd; S) Knit fabric fmishing-mu.:h 

tne same d11uent arisings as for 4); 6)Carpd manufxturc-ascpamc .:asc and 
c:fflucnt production is similar lo 4) and S); 7) Stock md yam d~·eing and 

fmishing-has an effluent stream containing agents for cleming.. scouring. 

bkaching. mercerizing. cfy·eing. and special fmishing. Each of th.: opcrauons 1-7 
is illuslr31cd by a line diagram which indicates all ""1r<:es of liquid waste. air 

pollutio1umission vapour and particulates. (l~EP.lE; Publisher: l~EP. 

( 1~3). Appears in: The TC!Ctlle Industry· and the £11V1rorrment. [in English). I 
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lJJO GUIA TECNICA PAR' LA MINIMIZACION DE 
RESIDUOS DE CURTIEl\IBRES (BIB-CEPIOOOOOl) 
E~i.:a d pr1ncipo ck mirtim:n.:Nn. su impon-=U. ~- apli.:acioa a b indusw 
dd ~. '.\fllltS1r.l aspectos ~ ckl pcoccso produ..·1m> e idmlifi.:a los 
punl()5 qu.e gmaan rcsicbl<s .• .\mliu d impaao dt m CUl'lianllfts ~ cl 

~ y b salud ~ ~b(! e~ias n:a&zam a fin dt minimWr ~ 
~-to. E:qllia ck DUDCnd.:ullacb mt csOadio ck aw. tos .;anbios obknidos 
~· bs '-.mujas ~'"Olleia:ias. Pn:scnu o:oa.;hlsitlMS y n:..~ (Zni.:. 
'.\la.x .-\.; Raps. Cbra lnc5; Porst. ~ CEPIS (Lam. PE); ( 1993) •. .\ppan 
in: Guia recri:.;a para la nummcoaon tk r.wdr.os lk curnemilr.!s. pp. 108 (in 
Spanish).} 

llll ANALISIS ECONOMICO DE ALTER.~ATIV ASNO CON­
T Al\llNA1''TES PARA CURTIEMBRES EN CIULE (BIB­
CEPl008802) 
Pus.ml.a un ..Wisis ck la sitm..;on aau:al dd s.:~oc industrial ck! .:ucro y ckl 
probkau ck 1os dlucnkS. c._,~ una cl.es.':rip:ron dt 1.1s ta;nologm dis­
ponibks quo: s.: pucd.:n imp~ pan minimillr las anisioots y um 
"nlm.:iOn ttolleimia de b ~-iOn ck UgmQS ck CSbs tccnologias (lbbxa 
.-\rcnas. Parri.:ia; CEP.-\l (Santiago. Cl); (1993) • .-\ppnrs in: .-i11alws 
.:cortOllf1co de alrunan.-as no cO'llam:nanrO!S para a.niembrcs"" Cli1ie. pp. I 07 
iin Spmish).) 

1331 UEBER DEN UMGANG MIT SCHADSTOFFBE-
1...ASTETEN GRUNDSTUCKEN IN DEN KOMMUNEN AM 
BEISPIEL DER LANDESHAUPTST ADT HANNOVER 
(ABOUT TOXIC WASTE TREATMENT IN A ~lCIPWM. 
EXAMPLE: HANNOVER) [BIB-CEPIOOOOOJ) 
( '.\lo.:minghoff. fhns; Po.:J'P"lbamn.. '.\fatlina.. '.\liill und :\bf.ill. ~O\".:fllber 
1992>- pp. 806-~ (in ~I- 0027-2957) 

1333 ENTSORGUNG VON ELEKTRONIKSCHROTT 
(EVACUATION OF ELECTRONIC WASTES) (BIB­
CEPIOOOOCM) 
(H.:nm.mn. Ernst; Enuorgungs Pn..US. (~ber 1992). pp. 554-556 [in 
German). 0724-6870) 

133' ABFALLWIRTSCHAFTSZENTRUM IN DER AUTOMO­
BILINDUSTRIE (CENTER FOR WASTE ADMINISTRATION 
IN 11IE AUTOMOBILE INDUSTRY1 (BIB-CEPIOOOOOS) 
(Berger. Hans-W crner: Ts.:hackcrt. Albrcdlt; Enisorgungs Pn..i;is. ('.\la'" 1992). 
pp. 29~297 (in German). 0724-6870) 

1335 DIE VERWERTUNG VON LACKSCHl.AMM (RECY­
CLING LACQUER SLUDGES) (BIB-CEPI000006) 
(Holpcr. Jou[ \"oigt. Bodo: ~hill und Abfall. (July 1993). pp. 497-501 (in 
GrnmnJ. 0027-2957) 

1336 KOMMUNALE ABFALLBERA TIJNG AU TED.. INTE­
GRIIRTER ABFALLWIRTSCHAFISKONZEPTE; ERF A­
HR UNGSBERICHT AUS DEM RHEIN-SIEG-KREIS 
{COMMUNAL ADVICE FOR WASTE REDUCTION AND 
MINIMIZATION AS PART OF AN INTEGRATED WASTE 
ADMINISTRATION CONCEPT) (BIB-CEPI000007) 
(Ci..-:honski. Paul; Spielberg. Johamcs: '.\1iill und Abfall. (January 1993). pp. 1-6. 
11-9 [in Clc"ln311). 0027-2957) 

1337 EMISSIONSMINDERUNCSTECHNIK IN DER EISEN­
UND ST A.HLINDUSTRII (EMISSION REDUCTION TECH­
NI QUE S IN IRON AND STIEL INDUSTRIES) 
(BIB-CEPI000008) 
E.smiina I» te..-:nic:ao utilil~ p:ara redu..-:it la forma.:1on de s1111a11c:1as no.:"·» 
dlA'ame .:I proceso de produ.:cion ckl a.:ero ~ ckl tierro. con la finahdad ck 
d1<m1nuir las carp .vnbi.:ntal.:~ ( Angncl. MichaeL Ent5orgun&' Pnxi$. (June 
1993). pp 466-469 (in Genn:in( 0724-611701 

1338 TREATMENT A..."'ID DISPOSAL OPTIONS FOR HAZARD­
OUS WASTE [BIB-CEPI000009) 
(()pw:a.. Hisasbi; O'.\IS (Gind>n.. CH): \\"HO lnt'atsan Cours-e oXl En•iron­
mcml H.ealdt for Pubb.: Hulth Enginttrs.. 1'.uab Lumpur. 18-Z: 0..--t. 1993. 
( 1993). -~in: Trraaromt and duposal opnons_r'Or ir.rardous •·asre. pp. 13 
(in English).) 

ll39 GUIA TICNICA PARA LA MINIMIZACION DE 
RESIDUOS EN CURTIEMBRES: RESUMEN E.JI".:UTIVO 
(BIB-CEPIOOOOlOf 
ESIUdio de QSO ck apliw..--icin ck! prin..ipio .ii: minimiu..--ioa de n:siduos en b 
incbtria ckl .:u.:ro. El~ s.: 1alizo aJJtt ng~-o dt 19'JO y abril ck I9'J3 en 
um .:vrbembrc ck Lima. PcrV. quc pro..-csa pi-!les ck gmado o'-ino ~- •3PMO 
En el cstudio de c:aso. sc obbn·o un 3hono promeclio ck 30 por ci.:rdo ck sulfuro 
duniK el proe.eso ck pebmbn: y 25 por ~icnlo ck in:sumos quimi.."OI' en .el 
curtido. u rerubilidad ck bs propucsus ck miso en conjunlo tu•-o un ,-:aJor 
:IClU:ll Delo dt El. ASJ.l.381.00 .:on una wa intcrna ck rdOmO ck 30 por ci.:nt<' 

y el tiempo ck n:..'"11perAiOO ck b in.-crsion ck 3 mos. 7 mes.:s t Garcia. '.\lari.l 
'.\f.:n:ccks: CEPIS (Lima. PE): ( 1993) .. ~ in: Grua r;!oru:a .t!Ora la flllmm1-

=aacm do? rendllos m ::umembres: ren11u11 •recut:w>. pp. 11 (in Sp;mishl ) 

1340 ELEKTRO!lilKSCHROTT-VERWERTUNG; ANFOR­
DERUNGEN UND VORAUSSETZUNGEN (USE OF ELEC­
TRONIC WASTES; REQUIREME~TS AND PRECEDENTS} 
[BIB-CEPIOOOOll) 
(Affilpper. '.\l;arc; Emorgungs Praxis. ~o~-cmber 1993). pp. 786-'90. 79~ (in 

Cicnnan) 0724-6870) 

lJ.&l SUPERFUND INNOVATIVE TECHNOLOGY EVALU­
ATION PROGRAM; TECHNOLOGY PROFILES (BIB­
CEPI000012) 
Compendia 170 pcrfilcs ck proyc.."1os tccnologi~os apliablcs al mmejo ck los 

rcsa- peligrosos. <:alb perfd dcscribc la t=>ologi:L disalk su apbabilidad 
a ,-ar;os rcsO-. la sitw.:icin ck su cksarrollo o ckmoslracic>n. rcsultados y 
dispombilicbd. lncluy-e directorio (En,ironmen&al Protc.:tion . .\gen~- (Cm.:in-
1131i. t.:S). Office: of Racarch and DcnlopmenL Risk Reduction Enginttnng 
Laboratocy; (1993) .. ~:ars in. Superjimd inm.-an~-e reclmolOYJ· e-·aiwanon 
program: reclrnolOYJ· prefiles. pp. 424 (in English).) 

13-12 MINIMIZATION OF HAZARDOUS WASTE IN' INDUS­
TRIES (B[8.CEPI000013) 
(Ogawa. Hisashi; O~.IS (Ginebra. CH): WHO lntc:nsin Courw on En,;ron­
inmW Health for PublK: Hulth ~-incen. 1'.uab Lumpur. 18-22 0..--t. 1993. 
( 1993). . .\pf>Qrs in: .\f1"1mr:anan of ha:a• .:-''IS .,..asre in 11uhsmes. pp. 13 (in 
English).) 

1343 IMMOBll.1.ZA TION MECHANISMS IN SOLIDIFICA­
TIONISTABll.IZA TION OFCD AND PD SALTS USING PORT­
LAND CEMENT FIXING AGENTS (BIB-CEPI000014) 
ln.-estiga cl c~to de las sales ck .:admio y plomo en el pro.:cso de 
solidifteaciOn. al.1biliu.!10n usando c:emcnto como agcrlk fijadoc. Sc realizarnn 
pruebas ck perc:ola<:iOn. ck c:ondu.:c:ion ~alocimdric:a. y clel estado s-Olido en 
funcioo cl.d tianpo Los rcsultados mucstnn quc cl ..-:emcnto puecle inmo.-ilizar 
el cadmio. mas no las sales ck plomo (Cartledge. Frank K; Butler. Leslie G: 
Chalasani. Dc.-i: Eaton. Han.;n C. Fr~. Frank P; Herrera. Esteban: Tiltlcb:wm. 
:..tasty E: Yang. Shou-lan: Environmcnul sc:1cnce & tcchnol~-. (June 1990). 
pp. 1167-873 (111 English!. 00t3-936X) 

1344 DEVELOPMENT OF A 111ERMAL ST ABILITY RA.l'llK­
ING OF HAZARDOUS ORGANIC COMPOUNU INCINER­
ABILITY IBIB-CEPIOOOOJS) 
Desarrolla una li5U de: .:ompucstos nrg.in"~ pehgr:>sos en but a su estabilidacl 
tcnni..-:a. Evalua la tempcratura rc:quenda p:ira dcsc001poner en 11119? pnr cocrtn 
un;a s.:nc: de c001puestos or 1~1oncs .:nnst:intes d.: compos1cion cl.:mcnul de 
mc7.da. rcla.:1c--i.:ombu.<11hl.: ox1gc:no y 11.:rnp.• de rcsidc:ncia de la fa.•c g.»eosa 

IOI 
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Los amisisck b.:indi,;;ad.: bs ~-.;ioo¢5 r.tnnoquUni.:Z inclz.:anqu.t l:as \·;aru,: 

1T;a~·ror. Philip H.: ~lhng<."I'. ~:Lee. C.C.: Ermroftlllaiul s.::~.: II. 

ta.~. (Mz..il 1990). pp 31~328 !in English!. 0013-936X) 

IJ.&5 RESE.4RCH NEEDS FOR TIII TIIIRMAL TRI.\ DIE!\ f 
OF llAZARDOl'S WASTE (BIB-CEPI000016) 
R~ bs prin."ipalcs m\·cstig~-1.'.·MS publi.."3Cbs CP n:b..--..>n ;i b in~-ID~-i0n 
d.: lleSadoo<s peligrosos y .:~ .es \isu por b Dinsioo ck Sistcm:as Q:mni.:cs y 
Tcnmlcs do: b Funb:!..'n :-;~-iONI de C1cn.:1;i. ~,..: .:onio la fundi.;i<>n o:sb 

afo.:;indo mullidis..;plimri;an.:nt.: los probkm3s dd nxdio mtbicnk ' mm­
ciom .:Ot!lo tstos .:n&oquoes s.: n:b..--iomn con ios efuazos .!.: ocns ~;;is 

lied.>nks 1 Gross:wldla-. Willwn L H u:irdous "';ist.: .!: humlous m;ar..-ruls: 

off .... "ial JO'llll:ll of th.: H;azardo..:s '.\bllauls Conuci R~.:h lnstituk. <1990l. 

w 1-6 (in English!. oss::-56961 

I~ PREDICTION OF TRANSIENT REHA VIOR DURING 
BATCH INCINERA TIO:'i OF LIQUID WASTES IN ROT ARY 
KILNS (BIB-CEPIOOOOl 7) 
Desanolb m mocklo ll13k:l'n.ib.:o pan def1111r los me.::1111smos ~~ .. -mm b 
g~iOn llKJlllCllcin.:;a de b..x:uucbs d.: humo y pmk.:ir .. -Om<> .:s .:ornrubm 
~ bs propi.:dldcs d.: ios des«hos dunnk b in.:in.:r.M:if.111 d.: d.:so:hos bquidos 
.:n homos rolalOnos. D.:s..'rib.e los resuludos .:~guioos ~ sus ;apii.::a..,oni:s 
prj..11.::as pr.i .:onirobr b fomu..-ion ck ,·;apon:s ponm .ex.:.:so ck m.- ... n b fl;irm 

prim3ria (Wendi.. J.0.L. Linak. W.P.: Lemi.:ux. P.'.\L fburdo.>us \Usk & 
haunlous m3ICrials official journal of lhc Hazardous '.\l~o:rim Con1rol Re­
s.::v.:h lnstina.e. (1990). pp 41-54 [in Englrshl. G&~-~96> 

J3.-H POLYCHLORINATED DIOXIN/FURA.l'i FOR\tATIO!'i 
~ INCINERATORS (BllKEPIOOOOIBJ 
R.e'is.& las c\idomcW deb fonn;a..-ioo de dio~ funnoc poii.:ionnad.3s d.lr.U1fe 
b incinaxiOn de dcs.:cbos !X!igrosos. Pr~ un rnocklo global p;in d.:f1111r 
b cindi.::a de fonm.."JOn d.: los compu.:stos poli.:lonmdos Sosti.:ne qi;.: bs 
rca.:.:ionoes Ql:aliz:ad.u supcrfici:alcs :a b:aj:as k111pcn11nS (2~~) gmer.in b 

fonm.:iOn de cornpu-=stos toxi.:os (Altwid:ier. ER: Schonbierg. JS: Kon<!.Jri. 
R.K'.".\": '.\lillig:111.. '.1.1.S: Haz.vdous waste .!: lw.vdous nwcriaJs Nr..:1:1! 

journal .h *'~ H:az:ardous '.\.latm;ils Control Roese arch lr.stlllll.e. < l 990 J. pp '? J-87 
I in &t!1:oh I on2. 5696 > 

ll-llSOLIDPYROLYSISAND\ "'l.ATILESSECONDAR\"Rf­
ACTIONS IN HAZARDOUS WASTE INCINERATION; IMPLI· 
CATIONS FOR TOXIC ANTS DESTRU-t:TION AND PIC'S 
GENERATION [BIB-CEPI000019) 
Esnidia los pro..-esos de pirOlisis de solidos y la rcaccic>n secuncbna de los 
compucstos ,·olitdcs fo· : .. dos por oxidaci.Jn p;irciai. qu.: ;ifccun b et i :i.:ncia 
de la in.:mera4:icin d.: rcsiduos solido5 pehgrosos '.\lu.mra .:omo •lll apropiado 
dasetio. opcra..--ion y monrtoreo bcncficia a un mcjor cntcndunicnlO Cll3ntrtath\l 
de! fcnOmcrlo de dc\'Olalila.:i.>n. Dcscnbc los mctodos de 111nst;gaci0n quc ...: 
aph.:;in pr.i cstud~ la pirolisis d.: s0hdos y 1.:as reacc10ncs s .... -uncbnas cic 
compu.:stos vobtilci (Pclcn. Willimt A.: Darivakis. Georg.: S.: Howard. Ja.:k 
B.: Ha;:mlous w:ask Ill. haurdo\1$ mat.:nals offi.:iai Journal of tho: Ha.urdous 
'.\.laerim Control Rcsa1-.:h ln.<tiMe. ( 1990). pp 89-10::? (111 Enghsh) 01181-

'696) 

l.J.19 CHLOROBENZENE AND DJCHLOROBE~ZE~'E REAC­
TIONS IN HYDROGEN AND IN HYDROGEN/OXYGEN MJX. 
TURES [BIB-CEPI000020) 
Estudia las re:acc1oncs termi.:.:as dcl .:lorobcnceno ~ cl di.:lorob.:n.:.:no en 
h1dr1>geno y mclclas de hidrogcno-oxiecno a d1fC1'cntes tmipcratura.< y prc<1on 
consWltc de :llllllo•fcra. [..;l5 111\Cst1ita.:1oncs cxpcr.mcnuic• d.:mostnron quc I~ 
dcscomposicion en prcs.:n"a de hidrogcno o.:urrc mas raprdamcntc quc la 
prrohs.1s en un g.:as 10.:rtc .-\s•m"mo la presen.:1a de h1drogcno acckra la 
d.:slrll'"on de ios .:ompu.:stos ..roma1.-os clonnado• via cl proc.:l:> ca1.1htr•r 
de fas.c g»eos.1 IR11!.;1. f.. Bouclh. Joseph W. Hv~d'"'' waste k hv..vd<>1&s. 
materials offi"ai J•>Unal of the livardou. ~blcnals Control Rcscar•h IM\rlutc 
t 1m1. pp JOJ-11~ [rn F.nghshl Ol!f!2-~6%i 

1350 MI1'"IMIZACION Y RECICLAJE; UNA ESTRA Tf.G:i.A 
PARA EL DESARROLLO (BIB-CEPIOU06-1J 
Comcntas&lttl:as~""tl\"3Sdcl~lk-dclas~6em11111111Z:io.·tor1 

~- ~--i.:bj.: de dcscchos industti:aks .en .~a Laina. Def~ d ~o de 
minimizh"JOn ck ~ RSiduos inJustriaks.. dcWb l:as kauQs ck mlllmlllll..-i0r. 
.;omumncnlle cmplc;acbs ~- los bcnd"..::ios qvc n:pn:serwn p:u;a bs ~ ~ .:I 
m.edio :imbOclltie. ;ii M..-cr un mcjar usu d.: !os n:CUl50$ ( Rin.."ODCS C . ~Xl'1 E. 
.::EPIS (Lima.. PE): Con~ de b lndmtru ~lculm.:.::inia.. l •. .\r<qUlp;i. +-~ 

m;a~o 1990. (L 990). Appears in: .\!:mm:=aaon y re.:•cl"fe: """ cstrateg:.i par•, 
el desarrolio. pp. 6 (in Spanish!.) 

1351 TREAT1\1E~T OF HAZARDOUS LANDFILL 
LEACHATES AND CONTAMINATFD GROUNDWATER; 
PROll:CT st: MMARY [BIB-CEPI000022J 
~'TI!>.: rm .:studio l e: ~;& riloto ~ de .:mtpo ~. ' .:valua b 31>1..:..:iOa 
d<Jmin.ub c indl\idnl ck k.:ni.;;as "= tnUmtenlo btoiogu:o ~ fisi.."0-Cjllmu..v cki 
liquido percolado ck rdk:t•'S saniUnos ~ d \"ertido de SllSWl.:AS pd~ 

sobn: el kn'.mo. L.zs ~.::as .e\';aluada.s dur.mtie los c~entos a cs.:~ ck 
bbonlorio son: sislanas r.u.."l'Obian s dis~ y die manlnna fij;i a:=bios ' 
;ui;amibios. flo...--ula.-iOn pRCiptUo.:iOr~ ultnfihn..'tOIJ ~ osmosi! m'-.:rsa t • .\hlcn.. 

Robert C .. Kosson. l>a\.-id S.: En,-ironmcntaJ Protie.non -~~- t_rn:IRll311. 

l:S). Risk Recb:tion Engin«nng Lab«aI~. (f~ !990) •. \ppW'S m 
Trea:ment o.f lwrardor.s lan~i1 lcadrrtr.s Olld cor:iammated gra.na..·arc•. 
prOJCCl SMmmar:r. pp. 9 ( .n Engli:>h J.> 

1352 SITE DE?.&ON"STRA TION OF 11fE CHEl\IFIX SOLIDIFl­
CATloNJST ABILIZATION PROCESS AT TIII PORTABLE 
EQUIHIINT SALVAGE COMPANY SITE (Bl3-C£I'I0000231 
Desaihe el pro.=o fli!cntado de wlidifi.:a..ion esubihz.ac10& ~!in!Fr' 1~ih· 
udo par cl tntamid:" cl! liquidc;s. lodos. ouc">O'; y c.ena&' .:onf~a~~ 
pcs;t'la& y .:ompucstos Of!;inicos. L:a ckmosvadon de CSk' ~ f'tie ,.....:lil:ad.· 
cnnmz 1c 1989c('llR!PUuosconkni.:ndoplomo.cobr:yPC9.s ~.:nienlcs 
d...h C ompaiiia de E<{l:ipt• Port311il ck Sah."3Iajc :.ibv~ en Cha:lan.. Oregon. 
•A>.>~; Aud."5 de las pr>.Kbas realizadas por i:: I:'.? • .;. danu.:stran w:a r.edua-Y"\ 
sust.-.in.. 1al de !a iiici'\iabilidl:I ckl plomo y cob.-.- m los residues al lllilizar o-U 
tc.."tli• a de lr.1L111'11CJ1IO. [.a cfo:tivicbd de estc procoeso p;in irvno•·ihz;1r los 
blfornilc.-.,. :iouclotados (PC&l r.o nu cktemiinada. Los rcsultados de pNCbas 

fisic;as llld;.;m u durabilidad dcl material trat'ldo :i'.mk :. iu condi..'iona dLI 
m.:c!;) am'7~:.1~ (Banh. Edwin F: Journal of Air and Waste '.\.lan;agcmcnt 
. .\sS<><:iatiom. ,Fclnuary 1 990). pp. 16f-170 (in English!.) 

!35.J G!JIDE~ TO POLLUTION PREVENTION; 11fE PESTI­
CU>l FORMLLATING INDUSTRY (BIB-CEF1000074) 
(Emironmcntal Protection Agency 1t:incinnali. l"$). IU$k Rcdu..--tion Engu.ccr· 
ir.i7 .i.....boralory: (hbruary 199-J) .. -ippars in: Guides to pollution prei:errtron. 
rite ,Je$lle:tk fonnuiatrng mdusrry. pp. ~4 [in El!glishl. > 

lls.& GUIDES TO POLLUTION Ka:VENTION; TI:IE PAINT 
MANUF.4C1URING INDUSTRY [818-CEPIOOOOlS) 
Conticnc una \isic>n de los proceso!> y· o~f3Cloncs quc gcncran dcsec~ en Li 
industria de b pinnra. Prncnca op;1oncs p:n minirru:::v la prod~.:ioo "• 
dcscchos por mcdio de red... n de f'ucn1cs y rcc1cbje. Describe '; p -
ccdimioento de cvaluaciOn de b m111imizacion de rcsiduos pehgrosos y cl use d· 
fonnubrios para el CMO. llustr.a b ;iphcacic>n de la cvaluacic>n en dos casos de 
f.foncas de pinturas sobre la gmcr.aci0n de rcsiduos pehgrosos y practicas de 
mmimazacion (En'\ironmcntal Protection Agmc\· (Cincinn;ati. l"S) Risk Rcwi.:­
tron Enpnco:ring Uboratory. (June 1990). Appcm 111 Guides co poliutiori 

trr..:1mrrm1 '"'I"'"" m(m111act11r1>1g 1>1drmry" pp 6~ (111 Enghshl.) 

IJSS GUIDES TO POLLUTION PREVENTION; 11IE FABRI­
CATED MET AL PRODUCTS INDUSTRY (BIB-CEPI000026) 
Conticn.e ios IU1Cam1cntos :> opc1oncs para 1111plcmcnbl' program• d.: m111im•· 
z...:1<>n de rcsiduos pcligrosos ~ no pehgros<>!' producrdos por la uldUJinJ 

, m.ewmc:.:.1111.:a. ~ um1na los re5rduos gcncraoo< en ins ~uazro llpos de proceso. 
i u~ados por csta mdustn;£ .:nmo: la op.:racron de maqurn». hmp1c:za d,.! putc~. 



tnlanliiento dc bs supcrfi.:t.:s mdilias. platimdo y apli.:a..-i0n do- pinnn. 
Oriaila~elusodefc-rmubriosdee\-alwocioodclaminimiz&'i.lnckr.:siduos 

Jk-ligrosos (En\ironmGltal ~on Agency (Cincimwi t·s) kisk R~11>.."1ion 
Engin~g Labor:u"I~-: (Ju~· 1990). Appears in: Gades ro poll&lllOll pr~ven­

llO": tire fabnca1eJ mtra/ products zndusll)~ pp. 76 [in Er.glish).) 

1356 GUIDES TO POLLUTION PREVENTION; TIIE PRINTED 
CJ.RCUIT BOARD MANUFACTURING INDUSTRY (BIR­
CEPI000027] 
tdentiftca y analiza las m.:1.odol<>g~ ;&j>(".?riad:ls ck minaniza..--iOn ck r.:siduos 
pdigrosos pMa la m.:lustri.t dc wja-,s impr ~ doe circuitos. lks..-ribe los 
~ qui: gcn.:nn estos r.:siduos que por lo g.:nml soo p;uticu1as lle\-:ulas 
poc cl aitt. rcstos de bailos de platinado. rcsiduos de mjuague. ~- ouos. :\lu'51ra 
el uso dc ios formumios de •mdu:i..-ian de minimizaciOn. ~- prc:s.:nta ~asoc 
CSl\ldiados sobre e! cksempeiio de la evaluaci6n (Em:ironmental l'rot~"tion 
:\gcu:y(Cincinn.lti. t:"S). Risk Reduction F.ngmeering Laborator\": (June 1990). 
:\pp:ars in: Gt.ides 10 poU&lllo.: prevenn011: the pnnted cir~ ul board ma'1UTOc· 
runng 1ndu..'11)·. pp. 77 [in English}.) 

1357 GUIDES TO POLLUTION PREVENTION; RESEARCH 
AND EDUCATIONAL INmTUTION5' [B~EPI000028) 
Conticn<; una \ision dc los procesos y opera..;iones que genenn dcsecltos :n las 
inst~-io.;:~ educai:ion;oles y ccnlroli ck im-estigacion. Presenla opciones para 
n1i:-.i:::i<:.u- la prodUC"ciOll do: r.:sidws peligrosos por medio de la r..d•JCcioo de 
fucntes y reciclaje. Pmporciona enfoques para el uso de formubrios para la 

e\11luaci0n ck la minimizacion de residuos peligrosos "'' los cl'DlroS de ed!lca­
cioo e investigacioo (En,-ironmental Protection A~· (Cincinnati. l"S) Risk 
Reduction Engine;..-ring laboralol')-: (June 1990). Appears in: Gu:des 10 pollunon 
prei.-en11on: research and educaaona/ in.mtuaons. pp. 48 [in Englisn).) 

1358 GUIDES TO POllUTION PREVENTION; TIIE COM­
MERCIAL PRINTING INDUSTRY [BIB-CEPI000029) 
lclentifica y analiza las metodologias apropiadas <le minirnizacion de residuos 
pcligrosos y no pcligrosos gmcrados en los cm1ros de impres10n com=ia!. 
Dcscnlle el uso de formubrios en .:I daarrollo de opcior..-s de minimiza.:ioo de 
desec:hos para ins1alaciones mdividuales. IJustra la aplic:acic)n de la e\a[uacion 
en~ planbs de impresion c:omercial sobre la generacion dt residuos pcligrosos 
,. altemativas de minimizacion (Environmenial Protection Agency (Cincinnati. 
t:S). Risk Reduction Engineering l.aboratory: (August 1990). Appc= in: 
Guides 10 po//uaon prevennon: rhe commeraal pnnang mdusrry. pp. ·'~ [in 
English).) 

1359 WASTE MINIMIZATION INCENTIVES (BIB­
CEPI000030) 
(En,ironmental Prote1..1io11 Agency (Cinc:innali. t:S): Fclieral register. (Octob.:r 
1990). pp. 40281-!0887 [in English).) 

1360 STANDARDS FOR OWNERS AND OPERATORS OF 
HAZARDOUS WASTE INCINERATORS AND BURNING OF 
HA.ZARDOUSWASTESIN BOILERS AND INDUSTRIAL FUR­
NACES (BIB-CEPIOOOOJl) 
Rcgulaciones de c:ontrol de cmisioncs de me1alcs toxic:os. cloruro de hidrogeno 
y miduos organicos. Rcctiftca cspcc:ific:acioncs de los incineradores (Environ­
mental Proi.:ction Agency (Cinc:imati. t:S); Federal register. (27 !\.lay 19901. 
pp. 1781:2-17921 [i'"' English).) 

1361 GUIDELlNES FOR LA"90RA1'0RY PERSONNEL 
WORKING WITH CARCINOGCNIC OR IUGIH. Y TOXIC 
CHEMICALS (BIB-CEPI000032) 
f.l'ational Health and !\.lcdic:al Rescari:h Council (Canberra, At:); ( 1990). Ap­
pcan m: Guidelines for lahoralory personnel worlm1g w1i'• carC1nogenic or 
highly 1ox1c chemicals. pp. 19 [in En~ish).) 

1362 MECHANISMS AND APPLICATIONS OF SOLIDIFICA· 
TION/STABILIZATION (BIB-CEPIOOOOJJ) 
Con·ieM c~tudios sobrc los 1'1cc:ams,;'IOS y aplic:acioncs de la 1ccn1ca d~ solidi· 
fica,ion estabilizacion (s s) ~omo tc,;;nologia• f . cl tratamiemo y disp°'u;ion 
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ck n:siduos pclig;osos org3nicos. inorg3n~os y n:siduos racmcti\"OS. Prnaiu 
infonm..-ic>n quc put« usssc p¥a sclcc<:ionar cl metodo s s para d tnWni.:nto 
de 1111 n:siduos dado. Se ind~·e dcfmic:iones (Gulf Coast Hazardous Substance 
Rescuch Cerur (T cgs. l'S}; An1ual S~-mposium Gulf Coast Hazardous Sub­
SWICe :lcsarcli Center. 2. Be'WltlOftl.. lS-16 feb. 1990. (1990). Appears in: 

.\fo:hamsms and applzcanons of solzd~ficanon. s1ab1/canon.. pp. 138 (in Eng­
lish).) 

1363 OVERVIEW OF TIIE IDSTORY. PRESENT STATIJS. 
AND FV1lJRE DIRECDON OF SOLIDmCATIONJSTABil.I­
ZA TION TECHNOLGGIES FOR HAZARDOUS WASTE 
TREATMENT [BIB-CEPIOOOOJ4) 
Re'isa d dcsarrollo de las tecnologias de solidif"icacion csubiliza..-ion en d 
futuro. fucrtcmcntc in.flu.."l!Ciada por las neccsidades do: la industria y Las nonnas 
gubernameotalcs. Idenlifica :ircas cla,·es donde el conociznicnlo de esta lec­
no!ogia es limilada ~ f:ldorcs que impai:urin su Ulilizacic>n (Barth. Edwin F ~ 
Environmenlal Protection Agency (Cincinnali. l""S): A.111ual S~mposium Gulf 
Coast Hazardous Substan« Research Center. 2. Beaumont. 15-16 fob. 1990. 
(1990). :\ppears in: .\fechanisms and appl1canon of sohdljicanon stab1/1=anon. 
pp. 1-6 [in ".nglishJ.) 

1364 STABILIZATION OFHAZARDOUS WASTE 1...AND-Fll.L 
LEACHATE TREATMENT RESIDUE (BIB-CEPIOOOOJS) 
Discute rcsultados del pro.:eso de esubilizacion de rcsiduos pcligrosos. como 
consecuencia de un • progr:m13 .X in\"estigac:ic>n disenado para d&rminar la 
tratabilidad de lixi'iados pcligosos 6- rellenos de scguridad por proccsos 
quimicos y biolc)gicos. Coocluyc que el pr...ceso ck estabilizacicin de residuos 
acnosos. con un bajo ninl de compuestos organicos. es factJble. IX los com­
pue:stos org;inic:os analizados n el estudt.:> de tr~ilicWI .~e lixi,iados. sola­
meole cl metaool no fuc cstabilizado segtin nom..as cstablecidas (Conner. Jesse 
ll Li. Alan: Gulf Coast Hazardous Subslanc:.: Research Cemer (Texas. t:"S): 
. .\nnual S'.1-mposium Gulf Coast Hazardous Research Center. 2. Beaumont. 
15-16 f,;~. 1990. ( 1990). Appears in: JI echamsm cmd applzcanons of sol1d1rica­
ao11 srab1l1=anon. pp.~ 14 [in English).) 

1365 TEST RESULTS FROM A PILOT BURN OF OVERAGE 
PESTICIDES D.G. KHAN, PUNJAB, PAKISTAN (BIB­
CEPI000036) 
R cpona la conduc:cion -tc una prueba dcl qucmado de pesticidas c:aduc:os en un 
homo de cenxnto como una tecnica cfccti\-a para su desuucc:icin. Dos tipos de 
pcsticidas fueron util.izados para la pruebi piloto: c:ompueslos de fosfatos (CP) 
y compuestos cloracbs (OC). Sc determine> quc cl 99.99 por ciento de los 
c:ompuestos orginic:os sekccionados son destruidos o removidos por cl metodo 
de incinerac:ion. La conccmracic>n promcdio en la exalacic>n del pesticicla 
gascoso debido al qucmado cs de O.O)J mg,111113 para cl OP y 0.011 mg 111113 
para cl OC. Esto demuest (Chchaske. John: YoesL Helen: AID (Washington. 
D.C .• '.:S); {!"ovember 1990). Appean in: Tesr results from o p:/or burn of 
overage pesnc11Jes D.G. Khan. Pun1ab. Palaslirn. P!> 164 (in English).) 

1366 PESTICIDE DISPOSAL IN A CEMENT KILN IN PAKI­
STAN; REPORT OF A PU.OT PROJECi (BJB.CEPI000037] 
(Hudm. Vudrun Hartig: AID (Wasliington. 0.C .. t:S); f.l'ov.:mber 1990). 
Appears in: Pesnc1de disposal m u cemenr la/11 in Palasran; repor1 of a pilor 
prOjtct. pp. 164 [in English].) 

1367 COMPARISON OF CONTAMINANT LEACHABILITY 
TO QUANTITY OF BINDER MATERIAL [BIB-CEPI000038) 
Disc111e los rcsultados de las prucbas de fugas de contr1inantcs aplicados a 
rcsiduos peligrosos y los cambios en Ia mobihdad dcl contammantc rclacionado 
a la c:aniidad de aglomcranlc agrcgado durante la aplic:acion de la solidific:a· 
cioricstabili7.a.:ion (s.s ). Los rcsiduo; cvaluados proviencn de: la industria del 
accro ~- conticnen mctalcs pcsados. Concluye quc un incremcmo de la conccn· 
tracic>n de aglomeranlcs. 1r:crcmenta signific:ativamcnte la inmobihzacio .. Jcl 
contaminamc (Holmes. Teresa T. Gulf Coast Hazardous Subsianc.: Research 
Ccmcr (Texas. t"S): Annual S~mposium Gulf Coast Hazardo~ Substance 
Rcscar~h Cemcr. 2. Beaumont. 1~·16 fell. 1990. (1990), Appear,; an: ,\feclio­
"'im.< andapplrcat1on.< of rnl:d1ficnr1on. .11n!H/1:arro11. pp. 112· I 19 fan i:.ngli~hf.) 

10.l 
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1368 LEACHING MODELS: TIIEORY AND APPUCA TION 
(BIB-CEPI0000391 
l'Rs.:nt;a cl dcsarrollo de moddos de li.u,"i3L""i0n :a :apli..--:ar.;c en b pmL.::.:ioo de 
1os cf.:ctos de bs •"mablcs dcl pro..--.:so a1 b paformm..~ de rcsicb>s soliddi­
.::ldos. EUos puo:dcn usars.: para ~ir d c:omportm1iallo de! li.'U\i:ado :a brgo 
pbzo a1 cl mcdi<- .imblClllc. p;l13 .:orrcbciomr clatos c~ ~- pa-a 
mcjonr cl .:ntendimicnto de l:a solid1fi.::acicin-csbbiliza:i0n (B:al..ilelor. Bill; 
GulfCo:ast H:azmfous Subswlo:c Rescan.ii Center (Tcns. l"S); . .\nnu:al S~m­
posium Gulf Coast Haz:udous Subst:an..,. R.cscm.il C.:nta. 2. ec.m-. 15-16 
t~ .1990. (!990) .. .\pp.::us in: .\!ecltanrsms and apphcatlons of sobd:fica­

norasratnlcation. pp. 103-111 (in English).) 

1369 BINDING CHEMISTRY AND LEACIDNG MECHA­
Nl~"MS OF HAZARDOUS SUBSTANCES IN CEMENTITIOUS 
SOLIDIFICATION/STABILIZATION SYSTEMS (BIB­
CEPIOQOO.IO) 
Los mcanismosde ;igl~i0nquimi.::ay lixi•U..;c>nde su:swt.."'i:as pcligiosas. 
panil.-ubrmcnk los m.:t:alcs cont:anumnt.:s. en sist.:mas de tsUbiliz:aciOn sobdi­
fic:...;0n :a base de .:cmcnto son dis~ en t.:rminos de sus ,·olUmaics ~· 
~ supafici:alcs. Pro.-cc infonn:aci0n para logr.u" m mtjor Clltmdimicnto 
en los llUl!\"OS disdios o mejonmi.:nto de siskm:as de csubilizaciOn y solidif1-
c:aci0n.. :ad.:mis infonmciOn ncccsaria par:a modcl:ar rnammtic:amcnlc b 
lixi,i;a;;iOn (Cocke. D:a•id L Gulf Coast Hazardous Substm.::c Rcsardl Ceder 
(Texas. t:S); • .\nnu:ll Symposium Gulf Coast Hnardous Subsuncc Rescan.ii 
Center. 2. Beaumont. l.'.1-16 fcb. 1990. (1990) .. .\ppC:alS in: .\fedlamsms and 

appl1canorrs oj solld!fican°" stab1/z::an011. pp. 81-102 [in English).) 

1370 SOLIDnlCA TION/STABILIZATION OF HAZARDOUS 
WASTE SUBSTANCES IN LATEX MODIFIED PORTLAND 
CEMENT MA TRICES (B~EPIOOOIMl J 
La imnm"iliuciOn de rcsiduos pdigrusos en 1111 moldc de ccmeato Portland cs 
considcr.&cb cl mcjor indodo de solidific:aciOll debido a b simpticicbd del 
pro.:cso y :a su bajo costo. Sin anb:argo. b porosid:ad relaln-ammtc aka de cstc 

mokl.: p>dri:a pc.nnitir una li."tivia:ic>n considerable. Esro b:a CR:ldo l:a ncc.sidad 

de mtjor:ar I()!; aglomcr21dcs dcl ~-crnento Portland. E.studios preliminaries incli­
can resullados alCllUllorn m la cstabiliuciOn solidificaciOn de rcsiduos inor­
gmicos CPb y Cr) usando 1111 ccmcnlo modificado con lat.:x (Dani:ally. S:attd: 
GuliCoast Hazardous Substance Rcsc:arch ~(Texas. l"S); Annual S~m­
posium Gulf Coast H:azardous Subsunce Research Ccnkr. 2. Beaumont. I~ 16 
feb. 1990. (1990) •. .\pp.:"15 in: .' feciramsms and appl1cano1rs of sol1d1fica­

non stahili:anorr. pp. 77-llO (in Englishj.) 

1371 DEVELOPING A CINETIC LEACIDNG MODEL FOR 
SOLIDIFIED/ST ABILIZIED HAZARDOUS WASTES (B~ 
CEPIOOCMM2) 
Dcsarrolla el mod.:lo de la cinetica de hxivixion m los rcsiduos pcligrosos 
solidificados c:subilizados. El modclo sc basa en l:a r.:laciOn de i<>n hidrogcno 
en cl lixiviado. la dis1ancia de lixiviaac>n y b alcalinidad (Cheng. Kuang Y.:: 
Bishop. Paul L; Cnivcrs~·ofCincinn:aii (Cincinnal1. l"Sr. Annual S~mposnan 
Gulf Coast Hazardous Subsiani:c Resc:arc:h Center. 2. Beaumont. IS· 16 fd>. 
1990. (1990). Appcan in: .\fechamsms and applicanoru ofsol:d~flcanon s1ab1-

li:onon. pp 66-77 (in English).) 

1372 OVERVIEW OF PRESENT DAY IMMOBILIZATION 
TECHNOLOGIES (BIB-CEPI0000"3J 
Prcscnt:a I» cvidcncias fisico-quunicas que distingucn a un aglomcramc que 
quimicamcnk sc unc con cl rcsiduo a uno que sanpt..menle se :adsorb.: en l:a 
supcrficic. E.•W C\"1d.:11cias provicncn de tecnic» d.: analisis ampliam.:nte 
rcconocidas (cj. analisis lcnnogravundricos. crom:atO!ll':afo de gas y <JCros). 
DiscUlc la practic:ahilidad de la ~"1trific:aci0n como tc.:nu:a de inmobihza.;1on y 

la 50Jidificaci0n con cal •n·a (Sounclanr:ajan. R; Gulf Coast H:azardoll5 Suh­
sianc:e Research Cen1cr <T c"as. l"S); Annual Symposium Gulf Coast Hazardoll5 
Subst:anc~ Research Center. 2. Beaumont. IS· 16 fcb. 1990. ( 19901. Appcan m: 
.\fe,·han11ms and applica11011s 0(1ol1d1ticat1ori stah1/1:atw1. pp 'S-66 (1n [ng­
hshl) 

!OJ 

1373 SOLIDnlCA TIONJST ABILIZA TION OF TECH1'""ETIUM 
IN CEMENT-BASED GROUTS (BJB.CEPIOOOO-Ml 
Prcscnta lo5 rcsullados de .... :lph.-xNn de b te.."llica ck solidtfka."tOn csubili­
za.--iOn QllllO ~ pan cl IRUmi.:nlo ~· disposicicia fiml de RSidllos 
quimiamcnk pdiposos y ~-ti•-os. Los ~os od CG11a110 Portbnd 
con•-mcioml ~-cl de omizas fmas ban cicmoslRdo s.:r cfc.."11•us pan b ~IOll 
de mNlcs hidroliubles (plomo . .::Hmio. unnio ~· niqud) pcro son nurgiml­
!Mde accpubks pan b m.m..--!oo dd 99 Tc r:adioxti\-c. La adi..-iOa de tiar2 dc 
altos homos" lo5 -in-as badotmoslndomtu..--ir b li.-0'\iabibcbd dcl tn-nc.::io 

(T.::) por •-.ios cirdmt.;; de~- F.1 cfc.."10 sckL"'ti•-o de b .es..-uu sc a« 
qui: es dcbido :a su capa.-icbd de n:du.."T d TC (\-II} :ab cspc..~ T.:: iI\") mmos 
soluble (Gilliam. T. :\f..m.:l; Spmccr. Roger 0-. Bosnd.. William 0-. Sh«­
mmr. J.L Gulf Coast Hazardous Substmcc Rcs.:3rdt C.:der (Texas. l"S). 
AlnW S~mposium Gulf Co:as1 Hazardous Subst.ancc ~ Cm.a. 2. 
Bamnaot. 15-16 fcb. 1990. (1990). . .\ppars in: .\leciean:S1J1S and.:sppl:canoru 

of sobdijicanOt& srafn1ca-. pp. 49-55 (in Englishj.) 

1374 FACTORS FOR SELECTING APPROPRIATE SOLIDHl­
CA TION/STABILIZA TION MITIIODS (BlB-CEPlOOG0-15) 
Prcscnuinfonn:acicinparasckccionarclmetododesolidif1CXi<incstabiliza."iOO 
(S S) en cl 'll'3lmlialro de 1111 residuo inorg3nico. Estos mdodos sc pramun m 
6 calegvnas: ~ a base dc .:anmto. ~ :a base de .:::al 
absortlcnlcs. mat.:riaks tmnoptasti.::os. pclilPcros termofi':agu;ab y •ilriflCl­
cicin. El documcnlo clisalle solamcntc bs dos pnmc2S ~de S S y h3'X 
um l>Rvc mcnc:iOn ck las ov:as. Est:as ticni,;as no son :adccuad:as pr.a b 
est:abilizxiOn de residuus org3m.:os. aunquc pucdcn s.:r us:llbs en c:omblna..--ion 
.:on olrOS esquanas de rrmmiaao qu.: maua·cn cl nureri:al organico de lo5 
dcscchos (Wcilzman. UC>; Gulf Coast Haz.dous Sllbstm.:c Research Caur 
(Texas. l"S); Annual Symposium Gulf Coast H:aurdous Substana Research 
Cmcr. 2. Bcaamont. 15-16 fc!>. 1990. (1991>). • .\ppears in: .\fecharr1sms and 
apphcal!orrs o_f s_·bdificanon srab1/s=anon. pp. -I0-49 (in English).) 

1375 SPECTROSCOPIC AND LEACHING STUDIES OF SO. 
LIDIFIED TOXIC METMS (BIB-CJ:PJ0000.16) 
\lucstras de ccmcnto Ponland a>alcmendo lo5 llllntos solubles de los mcuks 
.::onwninanles: cromo. plomo. b:lrio. mcr.:urio . .::admio ~ ZlllC. fucron in•·cstt­
gados usando b kcnK:a l.:TlllOgn'llMll'ic:a ~- b k.."'llica minm>J:a ck Founcr 
Dis..-ue y t:abub b mayor band:a vibncion:al de ~-ics d.: c:arbonalo. sulfao. 
silicalo. agua y nitmos. comparandol:a con el ccmClllO no con1amin.ado. Adcmas 
rcpon:a resub:ados de eSIUdios de bxniado de la mueslnS mcncion:adas ,;oni.:n­
ieni!o sulfuro y fosf:ato como aditivos (Ortega. J. D:alc. Gulf Coast Hu..vclous 
Substance Research CCl'der (Texas. CS); Amual S~mposiian Gulf(o:ast H:az­
arck>us SuDst:ancc Rcsan:h Cedf!r". 2. Beaumont. 1'·16 fd>. 199\:•. '1990). 
Appe~ in: .\fechanums and app/1canons of sol1d1fican°" sraiaii:""""· Pl' 
26-32 (in English).) 

1376 SOLIDlnCATION/ST ABil.IZA TION OF PHENOLIC 
WASTE WITII CEMENTITIOUS AND POLYMERIC MAU· 
RIAU (BJB.CEPIOOOCM7) 
Prcscnt:a la invcstigaciOn ~c cl potcn.::ial del polimcro polycsicr en b ~ ;r.1b1-
liza.:ion solidifi.;xi0n ck! fcnol. Los rcsult:ados fucron :alenladorcs. l..ac·:~::a..:1a 

dcl polimero poly~ur fue c~ .::on b dcl cemcnro .::on un:a prop·<:>l'1: F•n 

:agua.c:cme.-o de 0.S. El fcnol inhibc cl fr2guado del cerr.cnto y cl polisr1<r'' 
polyester. Bajo la mayoria de las condi.:ioncs dc prucb:a los sistcmas poill1l•'.'-> 

polyester mosnron no prcscmar fugas. La rcc:upcraciOn de fmol de los sistcm;u 
dc ccmcnto dcpmdian dcl liempc de curado y de la c J11CCll1r.ICK>n in1Ctal del 
fcnol. El fmol t:ambien produce grandcs v:acios en la m1croesU'lll:1Un d.:I 
cemento. El rcsiduo de fenol solidifu:ado por cl poluncro polyeslCI' tu•·o mayor 
asi~tcncia a la comprms10n ~ tms1on que cl rcsiduo solidifi..:ado en .::cmcnto 
(\"ipulanandan. C; Knshnan. S; Gulf Coast H:aurdous Subsun.:c Rcu:arch 
CClllCr (Texas. l'.S); Annual Symposium Gulf Coast HN.arclo~ Substan.:c 
Research Center. 2. BcaumonL 1~·16 fcb 1990. (1990). Appe~ 1n .\!eciia-

' ri;sms arid applicarron.f of sol1d1fi::anon srah1/1:a11on. pp 14-26 (1n Enghshl) 



1377 THERMAL PROCESSES (BIB-CEPIOIOIMIJ 
S.e rocf'"11? :a los pro..-a.lS tami..'"05 c;omo mcdio de ~ de --­
pdigrosos. l.o5 ~bl sid.> disdados ~destruil' los ~ pcli!Josos 
:a lr.l\~ de la .:uabu.slicin o pirOti$is por c~-iOn de los -.eNlcs :a 3ltas 
kmp.:nDnS GI ambicnks .:oavobdos. Coalicnt 20 ~ quc nraa s.Jlltt 
attdm die las ~-as totcno~ que c$Un gocn.:rando inraU en cl ampo de! 

~ ck "5iduos r.cli!:rosos (frumaa. ~ '.\l: hlno\-ati\"e hazardous 
,_._~~- uries..(1990). .~in: T1wnrtai?OCG~. 63-1 
p .• 3. , .. I. pp. 2-ll (in EnglisbJ.) 

1318 PHYSKAIJCllEMICAL PROCESSES (BIB-CEP....,I 
Codiaiit mr-;oa rd"aicb :a los pro..-csos f~ c:uno malio de 
~de~ pdigJOSOS. Ea 2-lapillllos dJldia ~·os "'°'"-esosque 
.estin ~ idaU m cl ampo dd ~ck ~idu->S usmdo pnn­
cipios f.siL-o-quimicos <~ ff.wry '.\t fmo,"21i,-c mzmious ,.-ask ua­
mca1 ~- saies. (1990). .~in: Plryszcalchan:co! .~. ~ 
p .. 3. \".2.. pp. 2-l2 lin English).) 

1319 TRAFICO DE DESECHOS PEUGROSOS EN AMERICA 
LATINA (BIB-CEPIG00050: 
D.:fmt d ori~ y ~ck los "5lduos ck~pc~. Info= 
que ciris1aa dn-asa tc.:ni..--as de lnWDialto. pcro ningma brinda scguricW en 
b climimr.:iOn kUI ckl riesgo en b clisposicicin fmal .• ~ bs fonus de 

lrif"t..""O ck r.esiduos pcligrosos MU"C ~ iaduslrWizados Jo" pJis.5 ckl taQCr 

mamdo. tbl:c rcfaat..-U :a bs cOlldiciones ecoai ~ ck enckucbmiawo y 
dqlmckn.:i3. Procsait:a U11 :anilisis de los CCllt.."qllOS de ~"ofoP:a. uguricbd 
-.-ioml. scgmMbd r<gsOIW y global (sm.iacz.. \"i.:.:m: Scpuh.-cd:a.. Claldi:a; 
Cnda.R~:CcmisiOnSucbmcnamdePu(~.CL):Documcntode 

oesmdio. ( 1990). . .\J'pears i:t: Trtifico de desechos pei;grosos orA8Wnco Lenna. 

pp 61 (in SJ-ishl> I 
I 

1380 PREVENTING POU.UTION TIIROOGH TECHNICAL I 
ASSISTANCE; ONE STATE'S EXPERIENCE (BIB- I 
CEPIIOOltSIJ I 
(Dortimn. !\.larlt H.: Riggio • .Jolm G.: I 1990). -~ 111: Pr~rtttng poll11Z101r 

rhrouglr u:dr,,..:ai omstanu: one nou ·1 ~ena. pp. 63 (m English).) 
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lnfonn:a sobtt d tnr.1rDiallo ck d1umries y bs "°'~ ctW tia:rooi C\ ~ 
para sc""---.:iomr b mqor. SciUl:a C$tindoa~ de trmmicatcl5 pan cstos rcsidu.lis 
CR~~--a.- '.\kE.~. Maruca. Ea,.-r,---=iJ Pnic.c.."tioa 
.~· (\l"~ D.C .• l"S). Oft"..:c of Solid \l"~; Best Dcmomfnled 
A,.-aillbk T~ (BOAT) Brdpoomd noc-t. ('.\la~· 1990). Appars 
in: Addr>odruw .for ocr}1-ur:~ wastes 1to/ I. 1..-0!3. and k():''· pp. 50 (m 
EnglmlJ.) 

IJM P ~'DC 1HAU.WM WASTES; BACKGROUND DOCU­
MENT (BIB-CIPllMSSJ 
P1ucata bis ra~ ~ m b.• quc sc Ima b . .\gcll..-u de ~ 
-~ck los Esmdos Uudos 1EPA) pan d dcs:arrolJo die 110r11US de 
1r.11amicuro de los RSichlos de b1ium idclllifi..~ m la - 40 CFIU6L33. 
Proporcloa:a d mimao y ~ ckpi- indusuialcs G1 los Emdos l"aidos 
:afiecfadas por las ttstri.:cioats de disposiciOa ck C5ID5 ttSiduos GI cl IClrca> 

(dcntifi..--;a los pro..-cscs C(IK gocnerm ~ y prcscal:a claros de SU ~ 

zxiOcL Sc:6:ab las ~ usacl:as par:a tr3I¥ .esios n?Siduos 0 simil:aRs 
~-cndG ttSllJlados. Uplia ,;Omo b EPA cktumina b IDCJOf" ~de 
tnbnlicmo. Sck..--ciaa:a los ekmcnlcs quc ddlaa sa ~ y ~ los 

csimbresde~par:acstosrmct-(R~ ~:Cnig. Rhoacb 
!\.l: Eo"lo-iroamal:al Protc.."1ioa .~(W:ashinpia.D.C .• l"SI. Off~-coCSolid 
Waste: lksl ~ Anilabk Technology (BOAT). ('.\l:ay 1990). -~ 
pears ill: P om c..· drallz- wane: ~~-pp. 21 (in English).) 

1385 VANADIUM-CONTAINING WASTES (Pll' A."'iD Pill); 
BACKGR~'D J)()Ct1ME1'1 (BIB-CEPIDOOOS6) 
SciaJ:a cl fimdamcnlo tUaico de la En'-1romnaal Prolcdioa .~ency (EPA) 
pz:a d dcsmollo de~ ck lnUmienlo de 1os ~ idmt:f"Jeados m 
l:a nmna 40 CFR261.33 por los cOdigos Pl 19 y PI20. Residuos gcn:rados m 
b industri:a de productos quimic:os iDocg:iuicos quc UliJiDa .:ompuestas de 
,-.adio. India d nlimcro y ulJic:xion de pbau:s mdusu1:alcs en los Esudos 

C nidos afccus :a lz restriccioncs de disposicicin en cl tcnaio de ~ rocsiclui». 
idcntific:a los proccsos qut ~ los rcsO- PI 19 y Pl::O e illcluyc dalOS de 
SU ~- l'mcara "5UJlados de l«nologi:as y c:rikrios c:omida2dos 

pan bclaxicin cld mcjortraa.niciwo y csrmkccr lanona:a(RoscngraiL ~: 
CPig. Rhonda '.\I: En\iroamciul Prokdion Agency (W:ashinglon. 0.C .. l"S): 

Best ~ A"lo-:ail:ablc T~~- (BDAT). (11.f:ay 1990). . .\ppc:ars in 

l'Onadlum-contazn:ng 14·111res 1P ! 19andP1201: backgrOIUld doamielft. pp JO 
(in English).) 

1386 K073; BACKGROUND DOCUMENT (BIB-CEPI000057J 
Prapomon:a cl soportc ICcnico de la Agcnc:i:a de Pn:ircc:c:-.cia . .wbimW de los 

1381 MIMORIA DE LA I REUNION DEL r-'lJCLEO nonco 
EN MANE.JO DE RESIDUOS PEUGROSOS (BIB-CEPIOOIOS2) , 
Contimc mcmoria de l:a primer.a rcuniOn del nu.:leo t.el:ni.-:o m auntjo de 
rcsiduos pcligrosos ralizada en Lima dcl S-9 de no,.ianbrc de 1990. con b 
pani.:ipaciOn de r~ de Argcntin:a.. Brasil Colombia.. Est:ados t· nidos. 
Fnncia. !\.lexi.-:o. Pmi. Puerto Rico y Venezuela. Sc resume las poncncias ck 
los p31tiapardcS en las areas ICllUlic:as de: :analisis de l:a sitm.:iOn a..1Uill; 
mmimW..-tOn y roc.:ic:lajc: tnnSportc. 1n1amicnlo y clisposiciOn: y lcgislaciOn 
sobrc rocsiduos pcligrosos. Proporcion:a .:onclusioncl y rc.:omcnda.:IOllCS. 
:adcmas de un plan de trabajo fuluro (Bcn:a'-iclcs. Livia;. Rincones C .• M:am E; 
CEPIS (Lima. PE). GTZ (Eschborn. DE): Rcmicin '.l<Uc:lco T~o en !\.lancJo 
de Rcsickios Pehgrosos. I. Lim&. S-9 no\·. 1990. (Jun.: 1991 l. ..\ppars m: 
.\lemonade lo I Rei"''"" de/ .\·uc~o Ticmcoen.\lone;odc Renduos Pd1gro101. 
pp. 32 [in Spanish).) 

1 Esiad.ls t:nidos (F.PA) para la scl«c:iOn y· cl dcsarrollo de csUnclarcs de 
tnbrnicmo pan los clcmcntos que dcbcn scr rcgulados en lcs rocsicluos c:odifi­
c::ados Como lo.:073 ("5.._ de hidrocarbwc>s c:lorin:ados de l:a incfustri:a de 
prl"!ucciOn de cloro). Sa\ab el nlimcro y ubic:a<:icin ck pbnus en los Esudos 
t; nidos afcaadas por bs mtri.-:cioncs de disposiciOn de cSIOs rcsiduos en cl 
tcrreno c idcnlific:a prao;csos quc los gmcnn l' su c:aDC1cnZ:aci0n. PrCSClll:a 
rmal1:ados debs tccnologi:as usadas y l:a ddcnnina.:10n de l:a EPA en b elcccian 
de l:a mcjor. D'.scuu l:a sdcccien ck elcmcnlos pan scr rcgubdos y b detcmn­
na:icin de los cstindarcs (Rosmgant. Larry: Eby. Elaine. En\ironmcrul Pro­
tcc:tion Agcn~· (Washington. D.C .. l:S). Office of Solid Waste; Best 
Dcmons1nrcd A\-aibblc Technology (BOAT). (!\.lay 1990). .~ m: KO-;; 
bockgro1"'d docu1flDlr. pp. '° [in English).) 

1382 UND DISPOSAL RFSTRICTIONS FOR nmU> THIRD 
SCHEDULED WASTES; RULE (BIB-CEPI000053) 
Tcxto clcfinitivo ck nonna quc csublece mandarcs de lrlllamicrao npeci(i.-:o y 

fcchas pan prohibir l:a disposic:i0n m cl tcmno de c:icnos rcsiduos pchgrosos 
no tnudos. c:omprcndidos dcnuo dcl grupo clc rniduos de! "icr.:cr tcr,io". 
ln<:lu)'·c a los radiactivos y a los de l:a indwtn:a de rcfmcn:a del pmolco 
IEnvironm.:nt:al Prol«lion Agcnc)· (Washington.DC .• l"S); Federal Register. 
(June 1990). pp. 22520·22720 (1n English).> 

1383 ADDENDUM FOR ACRYLONTJ'JULE WASTES (KOii, 
KOll, AND KOl-1) (818-CEPIOOOOS-IJ 
Prc.cnLl d fund:amcnto tccnico de la F.nvironmcntal Protcaion ..\gen'}· <f.P.-\) 
para cl clcs.arrollo de cst.incbrcs de 1ta1.11111cn10 para los cOucntes c:oclili.;ados 
como t.:n11. KOIJ ' KOi-i. gcncraclo1 en la producc1011 dcl acnlomtnlo El , 
do.:umcnl<> constil~c un addendum al dotumcnl<> prcv10 puhhcado en 19119 ' 

1387 SILVER-CONTAINING WAS'TES; BACKGROUND 
DOCUMENT (BfB.CEPI000058J 
lnfomu..;0n sobrc cl nllmcro y ubicar.:iOn de las 111Stalac:ioncs m los &t.ados 
l"nidos afca.Jd:as porbs rcslriccioncs ck d1spOl'ic:ionm cl tcrrcno.>de los rcsiduos 
quc conticncn pbLlcodif..::ados como DOI I. P099 y PI04. Dis..--ut.: los pro.:csos 
quc gcncnn o:stos rcsiduos y pio:scnta dales sobre suc:ara.:tenz:a.:ion. Scl\ala las 
1ccnologia uudas pan lt:ibf estos res.duos y prCKllta rcsultados que Jin;en de 
base p:ar:a las norm» de tr:at.n1cn10 (Roungr:ant. Lury; Chaimon '.\.lcE~. 
'.\.lcini.:a~ En,·ironmcnul Protc.-tion Agency (WashtngSon. D.C. Ui). Otli.:c of 
Solid Wai.le. Bcsl D.:mon~•1atcd ..\u1lablc Tcc:hnology <Bi>..\n. ('.\.la~ 19'Xll. 
Appcan. m. Sri~r-ctH1tamrng ,.-a.<tts. l>ad<grm"'d documt"nr. pr 36 (1n F.ng· 
lish).) 

10~ 



ClEANTEC DATA - CEPIS/REPID&SCA 

1311 INORGANIC PICl\IENT WASTES; BACKCROU1'"D 
DOCmlE..1'11-Y [BIB-CEPllll8591 
Pre.-a d ~-o tie.."'lli..-o clc b Eln~ ~ Agca..~ tEP:\) y bs 
nz.mes pan. d clcsmollo ck nonms ck .-or ck residuos gcncndos por b 
pruda...._"'10a ck pi~ morpm..-os. CCllllicnt iafonm..""icm ~ck 1os 
...,.._ ~ '*"° KOO?. KOOJ. KOOi. KOO~. K~. K007 y KOOi 
Det1lb d mimer:.. ubia..;Qn c imbb..--1ulcs ~~'Ubs por las~~ ck 
clisposiciOa en d lt:nftlD. los prv.xsos qne ~ ftSiduos ~ cblos de ~­
&criza..--iOn de raicbls. Dis.:utae bs kalolop madas pr.II .:I 1n!mliclilo. 
Pramta cbros de los ttSulbdos dt: las ICl:DC>iogi& c idcalifia b mtjor. Sciiab 

los daDmros ~ ~· cxplica d pro«S<; lllilWdo Pl'3 al.....W bs -­
(~ ~~ C1-non :I.le~. '.\IOnia:. En~-w-1 PrOWC1ioll 
-~· (\\"ashlapia. D.C.. l"S). Oft" .... -c of Solid\\"-; Best Daaoaslnrd 
:\nibbk To:llllo~ (80:\T). f;\by 1990). -~ in: Inori-c pr,--..r 
1a-cur.u: flo.i.."JrQIJtd 0o....._,._ pp 76 (in E~bsh).) 

1319 CYANIDE WASTES; BACKGROU1'"D DOCUMENT (BIB­
CEP_.1 
Sdab b ~i.Oa y ~&I r&duo .:odifs.:ado CCllD(\ f019 
traidilos Je cUauro). Tmsobrc bs ~ ~ y demostndas pr.a 
ci3anls ~· mc131cs. Pn:s.:nla r.:subdos de csm 1ie.:aologi.as c idalifia b me.JOI' 
Dis.:1* los dcmealos ~gabdos y cl cilculo ck bs .-- clc ~ 
cxigiclo por la mtj« t.o.."DOloJiz ( ROSC11!J311L I.any; <:ma::on ;\lcEacilfy. 

;\I~ Em-s-aw Pror.c.."'lioa -~ (W~ D.C. l.S). Officc of 
Solid \\"351c: B.:st ~ :\nibbk T~-tmology (BD:\ T). (;\~· 19901. 
• .\ppQr'S in Cyanzlk •·ams: Oad.~doat-. pp. 99 (in English).) 

1390 K196 (INK FORMULATION EQUIPMENT CLEANING 
WASTES); BACKGROUND DOCUML~ [Bf&.CIPlllll61l 
Sdab cbrG5 clc ~- del rcsiduo KOll6 geaa.so ca b iaduslriade b 
lila. Dcs.:ribe las r.eaiologl2s de~.~ a CSk !Ullb>. ~~ 
rcsubdos e idealifia la mtjor ICalOlogia. Especifia los ciar-m a scr 
coavobdos quc pnnlizm b alicbd de b inf~ quc sin"c clc base pr.11 

b aonna. E.~lica d cil.."lllo de las nonnas de numiealo ck los coaslilllyede5 
Klca:iomdos (R~ Lan~;: Lab9osa. Jose. En,.-wor-nw PrOl«tion 
. .\gGKy (\\"ashinglon. D.C. l"S); Best Dcmons1nrcd :\"-mabk Tcchno~ 
(BD:\ T). (May 1990) .. .\ppQn in: K~~ 11nlc jorMalanorr eqrupment c!ear.:rrg 
.,.-asreu: background doaurtenc. pp. 77 (in EaglishJ ) 

1391 WASTEWATER TREATMENT SLUDGES GENERATED 
INTHE PRODUCTION OF CREOSOTE K035; BACKGROUND 
DOCUME1'-Y [BJB..CEPI00006ll 
Inform.a scbrc cl nUm.:ro y ~iOn de las indus1rias afci:ladas por las rcsuic­

.:ioncs ck disposicicin en cl tcrrcno del l'C$iduo cocliti.:ado por la nonna 
csudounidmu KOJ~ (lodos clc n&amicnto de :aguas rcsiduales gencndos en la 
proclucci<ln de creos<"ta). Prcscn1a los proccsos quc gmmm au residuo. dalos 
ck c~iOn. kcrlOlogias usadas para su lnlllmiml<> y los resuhados en 
quc K basan las normas Explg los proccdimimtos de b En"Yomicntal 
Proccction Agency (EPA) para dctcnninar la mcjor t«nologia disponiblc pan 
tntat CSU lipo de rcsiduo. ulcccionar b elcmcn1os a ser regubdo$ y cakular 
las norma dc lr.IWl'limto (Kinch. Richard; Ubiosa. Jose: Emironmmtal ~ 
tcction Agency (\\'ashinglon. D.C .. l"S). Office of Solid Wask: Best Demon­
strated Available Technology (BOAT). (1990). Appears in: Wask><·atcr 
rrcarmcnr sludges gtmerored 111 rhe producnon of crcos«e KOJ!: background 
documcnr. rP 76 fin English).) 

1392 DISTILi.A TION BOTTOMS FROM THE PRODUCTION 
OF ANILINE K08J; BACKGROUND DOCUMENT (BIB­
CEPI0000631 
informa sabre cl nlimcro y ubica.:icin de msulai:ioncs quc pucdcn cstar afcctadas 
por las rcstri.;cicmes de cmposicion en el lm'cno para cl rcsiduo codifi.:ado como 
KOlll. gencndo en la produce ion de anilma. Describe los procc•os quc gencran 
cstc rcsiduo. dalo5 de .;.v...:tcriu.:1on del rcs1duo. lecoologias U11hzadas para su 
tratanuento ~ rcsultados en quc: u basan las n""'1as. Ell:vlica como la En,uon­
mcntal Protc.:11on Ag.:nc~ (f.P:\ 1 dctcnmna la mejor tc:cnologia de traun11en10 
de cslO!I rcsiduos. ulc.:rnlfta los clcmenlos comaminantcs pan •er rcgulados ' 
calcula las oonnas de tra1am1cn10 <Kinch. Richard. ubio~a. Jose; En,von· 
mental Protcc11on .-\gene~ !Washington. DC. U;> Office of Solid Wu1c. Rest 
0.:mon~traied ,\,.·.ailal>k T c.:hr.olog:. <RDA Tl. ( 1?90). Apptan m Dw1/larror: 

boaores from rJre prodlla:on or·ar.iillw K~J: ~l"Oklld d«tatMnl. pp. 16 (in 
EDlfishJ.I 

139JSIRIPPINGSTILL TAILS FROMTIIEPRODUCTION OF 
METHYL ETH\'L PYRIDINIS K026; BACKGROU!\"D DOCU­
~-y (BIB-CEPllll06-ll 
Sdab d pnio..'"CSO dt ~ dtl RSidw J.:026 ~· b ~"kriucicia dtl 
mismo. Dcsaibc las so:noiopa .U.,01bies aJ IDlmUC!llO dtl rcsidao ~· pRSCIU 

rcsuludos. ldcnlifia la -;or tn-no&ogia ~- las nmmas ~(Kindt. 
W U11iosa. Jose £11"-w-al PrOICcboa -~ (\\"ashmSJG" D.C.. 
l"S). OfticeoCSolidWas:c: Best~:\"~ T~ '1IDAT). 
~by 1990). -~in:~ mil r,o,lsfrv- dw ~Of 111etiry! erit).i 
~nd:rtV K0:!6: bocir<MMI docs-. pp. 23 (111 Enslishl·) 

139-1 DISTILIATION BOTTOMS FROM TIIE PRODliCTIO!'i 
OF NITROBENZENE BY THE NJTRATI~ OF BENZENE 
lm?S; BACKGROUND DOCUMENT IJll&-CEPll0806S) 
Sdab las wno.."faistl.:2s ckl usiduo KOl!' gaaer3Clo en b procka:..-ion del 
iUlrubmo:alo par llilra:iOa del bcni:>:no. Describe las~ dt 1rmmimlo 
~ a CSU: resi&o c idcnlifia la mtjor. IDdio:a .-mas dt lnlallliallo 
c~ para los rimKDfos de coairol {Kiocb.. himd: Labiosa.. Jose. En"iroa­
ma&JI rro..ea--~"Y (\hshinpia. D.C .. t·si Oft"- of Solid Wasv: Best 
Dcawn· lnled :\nilallk Tcdinology (BOA 1). (;\by 1990>-.~ m: Drsn!­
l.al10ft bolrallls frarrr titz praducr.o<t of nrrrobt>cw by~ mrrotzon of bctCene 

J:(j:!5; boci.:frorutd ~.pp. 21 (m En!lishJ.,t 

1395 FI02 (1,1.l-TRICIU.OROETHA.''E) AND FIOS (BEN­
ZENE.2-ETHOXYETRANOL. ANDl-NITROPROPANE) [BIB­
CIPlll0066) 
Pracnta clalo5 y fimcbmcalos pan cl dcsanollo de CSl.indaRS de tnlamicnlo 
p.n cl 1.1..2 ll'idorocuDo (fOOl). ~(FOO~~ 2-cioxictanol (FOO~) y cl 

2-aiuopopano (f005). . .\mtiza las t.«nologias para cl 1nlal:liealo de -
raam- c idallifia la m:i5 :.propim .,.a c3Cb solvcnle. Inc~~ los calc:ulos 
ck los csUacbrcs de lrmmimlo (R~ Lam~ Labiosa. Jose: En""iron­
memal PrOkClioa .~('Wasbinglon. D.C .. l"S). Off11X ofSolid •:·asv; B.:st 
Danonstnlcd A""ailable Tcd!Dolo~- (80:\T) Ba.,i,;gowid DocumcnL (Ma~ 
1990). Appears me FOO:! r l.J.:-rnchloroe1lrane1 and FOQ5 rbur:ene. :!­
erl1oxyerhanol. and :-nzrropropane1. pp. 57 (in English).) 

1396 DI06 CADMIUM W ASTIS [BIB-CEPI000067) 
Prcscnu las razoncs y ~ t.emico de b Envll'tllllllmW l'rolcaion . .s.g-~ 
(EPA) para cl dcsarr.>Uo de norm.as de tnramtcnlo aplicablcs a los rcsiduos 
iclcntif..-:ados en b norm.a 40 CFR261.24 bajo el .:Odigo 0006 (rcsiduos quc 
conlienm cadmio). ldcnlif..:a d nUnicro y ubica..-ien de pbntas cn los Est.ados 
t: nidc..o quc csumn ~c..-udas por reslriccioncs clc disposiciOn de cstO! rcsiduos 
en cl krrcno. ~· los proccsos quc l"5 gcncran y carxurizan. "rcscnta raullado.s 
de ICl:llOlogjas ~ y la elecciOn clc b mcjor (Rosengnnl. Lany. Ubiosa. 
Jose. En"iromicsul Procection :\~ (W :ashington. D.C .• l"S ). Oft"..-:c of Solid 
Waste~ Best Danonstrarcd Available Tc.:hnology (BOAT) Background Docu­
ment. (~la~ 1990). :\ppcan in: DIY.16 cadmium •·asrer. pp. 44 (in EnghshJ.) 

1397 R£MOCION DE MET ALES PISADOS MEDJ.1.NTE ZEO­
LITAS CUBANAS [BIB-CEPI000068J 
Los tallcrcs de aQbado dc meUlcs constituym W10 de los foc:os clc conlami· 
nacic>n por meUlcs pcsallos mas comunes m 11UCS1ro pais. nunclcJsc en la 
mayoria de los caso5 de insul.1cioncs pcquci\as en las quc cs mu~' costoso cl 
IDWnicmo de los rcsicmalcs scglin los metodos U'adicionalcs. por lo quc rcsuhan 
muy atrzaivos los CS111dios pan la utihucion de csqucmas tccnologicos en los 

quc la rcmoc:icin de los cationes metalicos prcscmi:s. sc realiza mcdWilc l'OQS 

zoeolilas Dir.cute bs ~cristicas del inlcrcamb10 de niqucl. .:obrc y cromo 
en zcolitas cubanas. en cond1cionc:; es!alias y clinamicas. y u oblicncn los 
princ1palcs p;iramctro•quc caractcnzan eslos proccsos. Balado en los rcsultados 
oblmidos. proponc un csqucma de traiamicmo para los rcs1dualcs del &a.Iler 
ga!nnico ck la Emprna :-.;o fctTou Sus:io Gonzalez. actualmcnlc en fasc de 
pruch» m d1~ha industria (Diaz. Ciuillcrmo. Chabalina. Lluba. Qu1mmd111o· 
1na·90~m1nario dcl <.:cnlfo de lnvc•ngacionn Qu1mi.:u. 6. C1udad de l.a 
Hahana. 9-12 mayo 1990. (1990). Appcan 1n .\ftm-1'101de/17 :.\em1r1or1n de:: 
Cenrm dt !rrvemg1m,,,1es Qu1m1cas. pp. 2·6 [1n Spanish I ) 



~~------------------------------

13'8 PREVL'lR ES MIJOR QU£ CURAR; Ml''IMIZACION 
DE RESIDUOS EN U l"IDUSTRL4. DE CURTIDIBRE (8~ · 
CEPllOl869) 
Rcsuax bsaQJa..;.)nck b ~dc.:urtlaftbrccn AJnmc.t. ~ ~ 
b urpc ne.."CSlcbd die nmlll!UZ¥ b ~-.oo y· o cl~"'° ck ios rcs~"S 
clc au industN. 16ealili.:a bs opcra.:i.mcs y ~-.:sos .m oesu ~ :adcam 
dc los ~ qUi: CD t:Sl05 SC ~ ~ llD .:studio dc CZO p:n b 
~...on die- fdosofuck minimin..-ioct en UD3 ~-uni.emiltt ck Liru. Peria 
Con..-luycqut b~"iOeck-~ck ~-lOncnuna.:urtiiem­
btt clc lam. Pcni. Coaduy~ quit b inlpblb.-toa de - ~ clc minimi­
zaciOn ck RSiduoscn d ~"tcr indusuW ck los pan.es ck . .\llXna Lal:im. cs um 

alrcrmb•~ ~.,-;a b ~ cld !"''~ pnlbktm clc ~iOcl 
~ que ~ b cks..-:wga cl\llb ck rn-..S pronnicut.5 de um 
a..-ti'\-iobd mdustn;al (Uni.:. '.\lu A.; l"ai•·crsimd '.\byoc ck Sz SimOn 

(C~ 80). Fa."'Ulbd ck Ctcn--ias y To:-~: C~ Boli•aimo 
ck~ S.1llituU. ~- L;a Pu. 1~19Sd 1991. (5.:pcanb« 1991). . .\ppo:;ar 
in. ?r~v"'r es WWf"' qae cruar: 11t1mmc«1at1 k residuos en fa 1ndiufrra d>l 
atn:ewritre. pp 20 (in Spanish).) 

1399 DISTIUATIO."'i BOITOM TARS FROM THE PRODUC- i 
TION OF PHENOUACETO.'iE FROM CUMENE KD22 (B~ 
C£PW?I) 
Coalicnt aaio:nd.as al do.."'llmCllto sobr>: b mrjor IA.'llologia pa d lr2Ull1i.mlo 

dd RSiduo KO:U ~ ck b ~ciOa de fCDC>l a.:ct'l!U. Dcsaibc bs 
kCllO!opa ~ks a• tnumiallo de ~ rcsiduo. Pm.mu iafonm.."ien ck 
los po..-csos. sct«.:iom los c~s a s.:r COlllrObdos cn d btlmiaatodc .:stc 
raidoo y est.Jbk.:e normas (Kinch. ~ Labiosa. Jose. En,"1n>mlauJ 
Prokction -~~ (Wuhin~on. D.C .. t:S) Off11Ce of Solid \\"astc. &st Dcm­
OIL'lttalcd Avaibble Tcdslology !BDATI &.~ Do..'UlllGIL ('.\lay 1990}. 
. .\ppea1$ in: Disrilionon ixKrom '4Tsfrom w prodru:non ojpltarol ac-from 
cv.-KQJ~. pp. ~3 (in English}.) 

1480 MINIMIZACION DE RESIDUOS PEUGROSOS GEN­
ERADOS EN IA INDUSTRIA TEXTIL DE ALGODON Y Fl­
BRAS ARTIFICIALES (B~EPI000071) 
Re,"isalasopmL'ione$queserealizandun!Ucl~csamiento~"til. Considen 
algunos ck los aspc..""loS ;imbicnulcs porcaciaks ck los proclu.."tOS quim1.::os 
usados en el ~iemo textil ck fibra de algodOn y sinliticos. Aaaliu las 
altctn3li\"as pa .::onseguir la minimizxiOa ck los residuos pcligosos de csw 
indusuias (Ronclinel Pilicda. Pen Elin.e: t·ni.,asidad '.'\acional ck lageaicrU 
(Lima. PE). Fxultad ck lagenieria Ambiaul. (Occanba 1990). -~ in. 
.\I 1n1mcac10n « res1duos pel1groso.• generados err la 1nd:urna cexnl de algodor. 
yfibras amficioies. pp. llO (in Spanish).) 

1401 INCINERATION FOR SITE CLEANUP AND DESTRUC­
TION OF HAZARDOUS WASTES (BIB-CEPI00007l] 
Prcuataal siskmade lraWllienlo 1Cnnic:o (incincra.;roa)cnmo unadc las fonnas 
mas comuaes y costc..cfcai.-as para b disposician ck residuc.s pcligrosos. 
Des.:ribc d mitodo ck uawnienlo ~· los difcrcaies sislcnw y sus aplU:a.;ioMS 
en el inwnieaio ck suclos conwninados y lodos. Des..Tibe b legisla:ion 
ambienlal en la cual me sisicrna deb.: operar. lno:luye malisis de costos ~· 

.::ompar.icioncs cnlre in.:incndorcs co1n-m.:10!13 les y modcmos ( Heskclh. H. E: 
Cross. F.L; T ess11orc. J.L; ( 1990). Appe.m in: l11e1neranori for site clMil'JfAp and 
desrrucr:cn of ha:Ndt111s wasrcs. pp. 148 (in English).) 

140.2 PROCEEDINGS OF TIIE TWENTY-SEC~'D MID-AT­
LANTIC INDUSTRIAL WASTE CONFERENCE; HAZARD­
OUS AND Jll.t'DUSTRIAL WASTES [BJB..CEPJ00007JJ 

ClEANTEC DATA - CEPIS/REPIDISCA 

S<CON .\!rd-.-irialrllc :*"'str.~i Wwsce Co11iirr<ll'fCc: iaz=ardor.u ar.d rn.lusma.: 

•·.:srcs. pp. 793 (in E.'lglish).) 

1-183 CITIZEN'S GUIDE TO PRmtoTING TOXIC WASTE 
REDUCTION (BIB-CEPID0007-'I 
Propon.-iou - ~al~ J1Z1 esllldiar y c--Uax lo:< esfuav:>s de 
Mb.-..-iOn de rtsid!Ma ~ por bs induslrias en su ~-omunicbd. <>tic..-.: bs 
~ .__ pan pnlCllO'"CC b n:du.;~!Oa ck IWnlcs en pianus 

1oc:a1cs. RC'-isa los alca..-cs lcpks qaa.t 3PO~.m este cslUnz» (l'ctrlo'onhy. 
Laurm. Sdladfer. En.:: (1990). . .\pp.:MS m: Cta=.m ·s pule rv protrtaerrg tax:.: 
w'"" rcdw:non.. pp. l 2! (in Enpishl. I 

1-* BIOLOGICAL PROCESSES (BIB-CEPI000075) 
~ lilla-1mplia '~de..:..~ de bi~--ic'ln para cl irauaucnro 

de resdlos p:li!JOSOS. . .\l~os ck los mdodos soo mmpldammte mie.-o.s ~ 

otros son rnoditi..--a..-1.xxs sof~ de tCL"'lllQS ~~ coao..--idas. Pn!scuu iec­

nologias rdar..--ionabs al•-'~· biotta:torcs. ~-~-ilizxiOcl. 
bioabsorciOa.conuao liquido-wiitio <Sfern. P.R; f~ ~ !\t lnnv,;i. 
fr;cbazardous ...-zte trea1mmt1n.ilnology serits.11991). . .\ppea!s in: B:oiog1ca: 
proccsst'. 6U p .• 3. ~.3. pp. 201 (in Enclishl) 

UGS EVALUACION TECNICO ICONOMICA DEL 
TRA TAMIENTO DE RESIDUAUSGALV ANICOS CON ZEO­
LIT AS NA Th'llAU:S (Bl&CEPI0000761 
Los estlldios ck bboRrorio ck U.CC~io iOnico de mew.es ~ (.:obrc. 
niqud ~ .:ronio) ca zieolitas alllllnb .:ubanas penniti.:ron elabonr ~ 
tecao~..-os pan cl tnlarlDcnto ck las aguas RSidualcs ckl T a1kr Gah-mia> de 
bEmprcsano Fmos.a "ScrgioGoaULez". Propane las''~ deesteesquema 
qut .::omicaic un b1oque de ~iOn ca cl quc a su •·cz putden scr lllilizad<lS 
difcrcnfes lipos de re~. Se calwlaroa las dimcasioclcs d.: CS(OS rcxtores y 

u •"3lor0 cl coao ck intauiealo dd RSidual 113'3 ada tipo clc reaaor en las dos 

·~ dd csquema kCnOIOgjco leb»alina. Llub:a; Kluslun. \' .!\:; OW Diaz. 
J; lnsU!lao ck lnvesiiga..--ioacs dd Tl'D1Sp0r1e (Ciucbd ck La HJbana.. Cl"); 
lnstildo Suptrior T .ecnolO~o ~lcndiJle>· (~loscU. Sl'): Seminario del Centro 
de lnnsti!;a..'ioncs Quinuas. 6Quimiadus1ria'90. Ciudad ck L;a Habana.. 9-1: 
may.:> 1990. (~la~· 1990). • .\ppQn in: Jfemonos dci 17 Semmano dei C eruro de 

/JM!Sngac1oncs Quirrucas. pp i-10 (in Spmish).) 

1-I06 TREATMENT AND DISN>SAL MITIIODS FOR WASTE 
CHEMICALS; IRPTC Fll.E (BIB-CEPI000077} 
Expoao= brevemcnte sobK los llldodos recomendables para el rrawnicnlo y 

dispos..:iaa final de resicllos q:mmcos. Dcsuca quc C'I ard11vo de metoclos de 
~ ~· clispos~i<la pr.:scatado es una hcrramicnta .ail pan .aqudlas 
pcnonas rcsponsables de la prc1ccci0a de la salud huniana y el medio ambient.: 
de los cfcctos toxicos ck las sustanem quimicas (P:\1. ~IA (Gincbn. CH) 
ln&ermlloaal Rcgis1cr of Potentially Toxic Chcmials; IRPTC daa profile seno. 
(1991) •• .\ppclrs in: Trcarmer.r and disposal mcrltcds for •·asrt ckeni:cair. 
!P.PTC fik pp. 302 (in EnglishJ. I 

1407 TRADITIONAL TECHNOLOGIES IN ll'l>USTRIAL 
SOLID WASTE MA.~AGEMENT (BIB-CEP1000078) 
R.:>isa brn-cmcmc kcnalogias lradicionales ckl mancJo de: rcsiduos 111dus1rialcs 
dcmro dcl contexio de la regi0a latinoameru::ina. Coacl~c que cxiltca lei:· 

nologias J1aD cl 1ra1amicn10 ~ dispos1.::1oa quc proporcioaan un mane.JO limp10 
de rcsiduos pcligrOS05. Explica que las limltlll:iones para su unplemcntaci0n son 
los coslos y la faha de sistcmas de •onlrol. Rcsalta la ncccsidad de adquirir la 
filosofia de mulimi:tacion de rn1duos pan su m:aneJO D.:scribc brc»emcntc cl 
Prognma de !\.lanejo de Rcs1dlll'S Pcligrosos de! CEPIS (8cna,1cks. L1\ia. 

lntcmat1on:al Seminar on W astc Pro.:cssing ~lanagftncnl :ind T cchnolog1es. I. 
Sao Paulo. 10-14110\. 1991.11991). Appear> in. irodrtronal ccclmoiog1ts 1r. 

mdr.srr1al sol:d•·os12 "'"fll11ltment. Pr 12 fin English)) 

Compila los trabaJOS prcsenudos por los partU:ip:inlCS a la 22 Confcrc!K'ia de 
Rcsiduos lndustrialcs ckl A1lancico ~lcdio. rcalizada del 24-27 de: julio ck 1990 

en Philadclph1a. Estados l"nidos. Tnta temas relacionados a los residuos mdw· 
sriales v pcligrosos. rcfir1cnclosc a aspc.:1...s lcgalcs. nucvas tccnicas ck 
lrat<amicnto. m1n1mi7.ac1on ~ rccupcrac1on de rc:.:unos. culuac1on de ric:sg..s. 
rcuso ck rcsidu<l'<. 1rar.anucmo de lndm.. d1sp')5i.:ion d.: rcs1dum. en cl l'fT.:n•>. 
proccd1m1cmos .viaht•~°" ~ 1raum1cn10 ••nm~o <~fanin. foseph P. Cheng. 
Shi-Ch1ch: Sulaw•i.;c. ~I~ Ann. ~hd-AtlNlf•• lndultnal Waste ('onfcrcn.:c. 
Ph1ladelph1a. 2~-:7 JUI 1?90. (1990). Appc~ in !'mcecd1ni.1 of the TMtfll) .. 

! 14MWASTE MINIMJZATION (BIB-CEPI000079J 
R.:»1sa asp¢.;lns r.:lac1onados .:on cl m:incio de Ins res1du<>s ck>m.:<11.:os .: 
industnalcs en Aleman1a Feder.II .-\nahza la cxpen.:n,1a lni>rc m1nim1;..1.,on ck 
r.:s1du01- ' .:I rc.:i,lado Jc rcs1d11<,., ~ rc\u;a Ins a.•p¢clm. tc.~rcos '" ltgaks ck 
csu lc.:nologia r."cls. Chnlllan. ln1cma11onal Seminar on W »le Pr.>.:cuini; 
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~~.-ITcdlnolo~ LS-aohuk>. IO-Hntw l99L(l991L.\ppan ! ttb..~ ,-oa d nnsponi:(Em-.-nal Prora.1ioa .~~ (CiD:llllWl. 
in. If"~ 1111111111t:a1t01L pp. !I lin Englishf.) ,

1
. l"S). Risk. R~'"tKIG ~ L~: {~ptiemb(r 199!1. -~in 

• .fdu~~ '"' SOKl'l% raiaa:Olf o'fJ rvgd:ng_;°'- tlL'ruln.u "'rite t;,,,tc:i 
I_, NEW TECHNOLOGIES FOR WASTE MINIMIZA~ 1 Sttas.pp. 601~ EnglisllJ.> 
PROCESSING AND ADEQUATE DISPOSAL (BIB- I 
CEPllH•BJ · 1414 REMEDIAL ACTION, TREATMENT, AND DISPOSAL 
~isa d an"d c1.: c1i:gmi11o dd proccs.> y ~-tOa de RSimos pc~ ! OF HAZARDOUS w ASTE; PROCEEDINGS OF THE SE\"E.~­
~ por proi:csos indusuWes PrCSGlla cl an-cl ia:n..--o rut m ~ I TllN1H ANNUAL HAZARDOUS w ASTE RESEARCH S\'M­
°'--cidcnW ~-~ cn b Rqlibti..'3 F~ . .\Jctmm.. Enflllin en leis . POSIUM (BIB-CEPllll085) 
ttllcaos saiarios ,_ - sohL'iOa a largo plazo ~- CD bs IL'\."'llOlopas de I c~ a-:ras def simposio en cl qu.e SC pRSallm I.ls Ubnos roesulbdos de 1C$ 

11 M • C- tmm._--o_ ~ la incincr¥10n (:\msoncil. XGlbat lnlalulioml ~"CCII.)$ Cft tjn,.;ioia ~ R\.........,._,, CCIDClllidos.. r~ por d UN!n­
Scmimr on \\"zt,c Pro..~ !.~ md Tcdlnoiopes. I. Sao hulo. J torio de Inpieria ck Rcda.-ciOn de Ricsgos de la 06.im de fn,~-i.Jn ~ 
l~l4llO\". l991.(1991}. . .\ppearsiD:.\"n·ra:-~a!Or-.-asu1111mmc.mor. I Dcsamillod.: la ~A. los 1em2S nblios induym -~ck COl1lrol ~ 
proccssrrrg and adeq- dtspmal. pp. D [in Englishf.) I trmaDmto para b dlsposicion de rmduos. sisk1IUIS ck ~ dc rdl.:nos 

I 
saniUrios.. taaqucs de---~ sublarincos y dcmosu~;ion y dcs¥ro1Jo 

1411 SOLIDIFYING 1llAPS HAZARDOUS WASTES (BIB- de iccno&ogias ilmo'~*nulivas fl¥2 d ~ cL: ~ pdi-

CEP-IJ I !JOSOS. lndu~·c r.emas cL: clcslrua.--icin tami..--a de RS.i- pcfi!lrosos. ~-alua..."J<>. 
llldiaque lasoliclif".a..-iOacsb co11'~cn unabo:mnlialU principal~ ncs cL: "8lpO. opcioncs de~ nistcttcs dcsanollo ~- minimizxftlft cL: 
.:I lnlmliealo de RSiduos pdigrosos. Sdiab ~ .,.a soe~. disdiar u taaduos y biosisrams p;1r2 la ~ de ~ pcli!J050S (Enqroo. 

opcnr 1111 sisMm de solidifi..'"Xion cflCicnrc. soe doebcn .:onoccr las :nimcrosas I ltlCllbl Prou.."tion -~ (Cin..-ianari.. l"S). Risl Rccb:lion Ea!incuiu~ Ubo-
alr.crmln-as dGponiblcs La~ comisr.: en en1nmp¥ los rcsiduos en uaa ~-:.-\Nma!Hanrdous \\"ast.eltesardlS~mposium..17.Cin..'"imuri. 9-11 abr. 
llUlliz salicbque b.:nc um inUgridad csuuc1lr.ll ab.cl .:ml miaimin d Mgo 1991.( 1991).Appcars in:~ «IUlfl. ITff/lltDfl.. O>tdduposal ofha:ardcas 
de cs.:apc por fup. Dift'l"Cllcia los ripos de rcsiduos inGlslrialcs. E..'q'OllC los .-ask: .aroc:ari11tgs of rJrc ~ A~ Ha=artloas Wane R~rclr 
ddalks dd ~ de salidifr..:aciOn. 3Si .:omo. sus ,·cnujas y ~"Clllajas SyW1pon1U11. pp. 69S (in Englisb).) 
Rcgba quc los CUDCll!os Portbncl ~- puzomn~o son 1os agmr.es pan b solidi­
ftaeiOn mas ..:mpicacbs. COO\Cnb sobrc los SOlbm1.:s. que soa cmpt.eaclos pa 
rcGl4;ir o cbmiaar k>s liquidos libRs.. pc10 quc no son quimicamealc lipdos al 
rcsicmo y DO 50ll ag.elllcS solidif..-:aatO. Describe los mCfodos cmplcallos par2 

la apliaciOa de los agmtcs. l'ksalu ~ fxtorcs a lomar en .:-. pan b 
soekcciOn de 1111 proc:cso de soliclifia..-ton. ~'C los cosros asociados con 1111 

~~ lipico de solidificacic:in. T1'31a sobR b impolUncia de n-almr b 
cficicncia de - instalacicin o proccso dado. Estima quc csia n"3luaci0a clcbe 
rmer!ama~wprioriclacl (.-\rniclla.. Elie F; 6y1bd . ..cslic J; Cbcmical engineering 
in ficlcl (f~· 1990). pp. 92-102 fin English). 0009-2460) 

1411 CONCEPTS FOR DIE REDUCTION OF INDUSTIUAL 
WASTES (BIB-CEP.l00d082J 
Amliza algimos conccpros sobR la mb:ciOn de rcsicluos incblrUlcs. Sc rd"ia-c 
a bs ICcllOlo9as que licndcn a rcducir b casaicbd de rcsiduos que rcquicren 
disposici0n ~-al rcciclado de los mismos. Prcsan .:asos deb aplicxiOa de cstas 

l«l!ologias en la inchstria alcllWla ( industna quimig. mdalmcc:inica. pl­
nnoplaslica. clc la pinlura)(Goosmann. Georg: Suna. Hans; CEP AL(Sanriago. 
CL): Regional Seminar on PoliM for the ~anagcmcnt oft'" rban and lncha1riaJ 
\\"astcs. Santiago. 1-3jul. 1991.(1991). Appcan in: Concqxsf'1'rhc retlru:tion 
ofmdv.smal •·osru. pp. 19 (in Englishf.) 

1412 USER'S GUIDE FOR SWAMI; STRATEGIC WASTE 
MINIMIZATION INITIATIVE, VERSION 2.0 [BIB­
CEPI000083J 
'.\lanual de usuario pan cl software SW .\.\II (lni.."i.Uiu esln!Cgica de ~linimi· 
zaciOn de Rcsiduos) ,.cr$iOn 2.0. Estc propllllla de~ sirvc en cl 
analisis de proccsos pan iclcntificar oponuni~ de minimizaci0n de residuos 
clcntro de un establccimiGllo indus!NI. Dctalla la capa.:idad dcl software ~ 
propor.-:iona cjcmplos de uso pao por paso para 1111 problcr.ia anili.:ial (PEER 
Consullams (Dayton. l"S)-. l"nivcnily of Da~1on (l>a~1on. t:S). Research l11S11· 
IUlc; (Scplcmbcr 1991). Appears in: l:su·s guulcforSW.i\11: srroreg1c wasre 
mm11r11:ot1011 mtriorrve. versio-r 2.0. pp. 4S fin English I.) 

141lACHIEVEMINTSINSOURCEREDUCTIONANDRICY­
CLING FOR TEN INDUSTRIES IN TIIE UNITED ST A TES 
[BfB.CEPI0000841 
Proporciona 20 cjemplos de rc.:imlcs ini.:iali\·as quc han akanzado cl cxllo en 
cl sector indu$tnal para minunv.ar IM rcsaduos a lta\·cs de csfucrzos de rcduc.::1011 
de fucn1cs ~ rcciclado. I .m CJcmplos dcscnlos prnporcior.an ideas a olros 
scc1orcs soflrc como incorporar I°" pro.:cs<>s de rcduc<:aon de focnlc:s y cl 
rcci.:lado en sus opcra.:aoncs. L<>s I 0 lipos de andnstnas tralados en cstc docu­
mcmo anclu,;cn: mctalmc.:ani.-:a. nwiufa.:li.a de maquanana no clccln.-:a. pro­
duclc>s de madcra. inclustna clcclronica. mdustna lcxtal. andustna dcl pctrolc<'. 
produ.:los ahmcnlicios. productos quamacm. impren1.a ~ puhhcaca,>n c andustnas. 

IOX 

1415 DETOXIFICATION OF AA"D METAL VALUE RECOV­
ERY FROM METAL FINISHING SWDGE MATERIAL (BIB­
CEPIOIOG86) 
"'-nu mctoc!ologia para cl IRlanlicdo de loclos qu: coalieoea mctaks lllili· 
zando !MD.:as ~- Desu.:a los bcncficios a:oncimicos y anbi· 
cmaJcs de la m:upcraciciti de mcllllcs de csa lodos. Dcscribc ~ 
uniurias ~ b ~de Collrc. Ficrn>. Cromo. C~. Zin.;. '."iquel 
Aluminio (Twidwell LG-. I>alritic. D.R: M.:Gnlb. S.F-. lmo.-amc hallrdous 
wasrc ~~-series. (1990). . .\ppc#S in: Plry11col clrmuca! :iroc· 
csscs. 6114 p .. 3. \".2. pp. SS-01 (m Englishj.) 

1416 EPP PROCESS FOR STABILIZATION/SOLIDIFICA­
TION OF CONTAMINANTS [BIB-CEPI000087} 
lnforina sobtt una 1«nalogU para la cstabilizxicin $0lidifi.-:a:i0n cL: .:oaumi­
nantcs. El pro.::cso EPP (Polimcros de prOlec.-:icia ambicnW) .:ila \·cntajas de su 
alto rendamimto ~· cost~fceli\iclad en b .eslabiiizacian solidifi.:a.;icia de 
res~ IOxicos (l"ngcr. S.L ~ H.R. lnno\"31ivc hazardous wasu 
trcalmenl tcehnology series. ( 1990). Appears in: i'lrj.-srcoi chcm1col processes. 
614 p. 3. \".2. pp. 77-16 fin English).) 

1417 MINIMIZATION OF ARSENIC WASTES IN TIIE SEMI­
CONDUCTOR INDUSTRY (BIB-CEPI000088J 
Desrnbe las fascs de 1111 programa de minimiz.iciem de resicluos de ancru.:o en 
la indUSlria de los scmiconductores. En la primcra fau sc rcnsaroo 'anos 
proccsos p.ira rcdu:ir. i-cciclar y.o tniar in silu los rcsicmos de arsenico Los 
mC\odos C\oiluados incl~-cron !Ccnicas de scparxiOn saliclo-liquido. prccipi· 
lacicirdijaciOn. intcrcambio ic>nico. sclcc.:iomnclou al sislcma de fihn.:i0n 
como proccso prolllClcclor pr.a rccupcrar cl nutcrial panic:ubdo de arsen~o de I 
agua residual. En la scgunda cupa sc cnluc> la fihra:aon a cs.:ala piloio que 
pcrmilc 1111 adccuaclo disalo de la insi.aiac:icin a cs.:ab rcal. Dcsua los bencfa.:ios 
cco00micos. ambicnblcs y de ..alud de cstc programa (tfcnz. Dirr)." W ; En\;. 
ronmcrul Proiccticn A~ (Cmcinnali. l"S)". hviovativc hazarJous "aslc 
lrcatmcnl technology series. ( 1990). Appears in: Plrys1col chcm1cal prousus. 
6tr4p .• 3. \" 2 .. pp. 131-142 (in English!> 

1418 INNOVATIVE PRACTICES FOR TREATING WASTE 
STREAMS CONT All"''lNG HEAVY METALS: A WASTE MINI­
MIZATION APPROACH [BJB.CEPI0000891 
Rc\·isa las 1ecn1cu pan la m1nin11zaci<'n de rcsiduos C"l!lcnacnd<> mculo 
pcsadOC\. k.:nacas q~ lnclu~·cn: rcJu.:cion en las fucntcs de ~ncr:kaon. rc,-upcr­
a.:ion \' trawnicnlo 'cmtrahzado Sc rcficrc a la .:anclcru:acioo de aguas rcsadu· 
ales. dcscnpc1on de procc:sos o tccnnlo@:ia para rcducir la gcncra.:a,mdc r~adu.'s 
Rcsamc lo~ rcsullados de: pro~cctos de dcmostrac:aon Cl! cslc .:ampo (CirMsc. 
Dougla.< W. lnoo\'311\'c hu..vdous w.u1c 1rca1m.:n1 lc.:h11<'11<>r.'- scncs. t 1?90>. 



.~ m Plr:m~-ul~ .... cai rro.-~u~s. ~ p. l. \".!. pp ::::t-::J~ (111 

Enpisb).} 

1-119 UPDATE OF INNOVATIVE TIIIR'IAL DESTRliCTl<X" 
TECWiOLOGIES (BIB-CEPllM8981 
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~ su. ~-lftlttncdotts 1?'\T\IA tPzb. fR) ~ md Ell'iror!llClll Oft"a.."\:. 
t \l.r.:h 199i ; .. -\f'PC~ in ._;.;.:,.;:.:,..; far trc.:t:irg and d::pos:llff. O'. smc!! 

~t:oi: o'f#$C:.:·.!<· •·.llr"~- OTJI':. pp ~ (m En!:lssh) • 

1-125 MI\"IMIZI WASTE Dl-.UXC DESIGN (~EPlll08961 
Ocs.;ribc ,,,_..., !UC'"» ---iosm pK3 b desuuo.:""'1fl lami.:a de ~ 

~- Elb:s,... ---- por O.\:~ cnnqun-ido. ~de ~-am­
bmbOa V.-~ o-c_.. cim.an ck ~-ocnbusbOn ck lo;ho cwaabdc. 
sisscln ~ y :a-.:o pbsma. !n..iu~-c un CSIUdio> ck .:zios. ~ ~'1ml do 
b ~ ~ \-cnuju y des'"Clll:ljas ck ada rn-nolopa (Lee. C. C Huffma. 
George: L. bmo,·21in mnrdaus ,,.._ lk:llmClll tn.imo~ urics. (199C). 

.~in: r---Upr-ciasscs.6Up.3. \" l.pp. HS(inEapsbp 

i ~ bs •·CDUJa:> de !1 mmamza.."10ll ck ttSodaa>s en I.is aut\-CS ~-csoo. 

~- Roumc los~ ~ .:om.>~dcbtt"ISNllde 
opoi-..bdcs ck ~-..,a de ftS!ih.•s m los llUC\"m p!O'ca.J"; (~ 

R.L ~-ck<. GE. ff,~ pro.=sing. \.~ l990i. pp ~~:: !m ~ 
lishp 

I.mt HYDROGENA TlON AND REUSE OF HAZARDOUS OR­
GANIC WASTE IBaCEPlllll9ll 
Plopotcioa;a iafonaa.:ii>a ~ l;a kalOlogi:l cl.: ~- .:omo llllldad de 
pro.."CSO P3l2 la "1111\-crsiclll ck ~ orgmi..-os en aur.cna prima M."lo:bilk 

EDIN -.. ~ .:oasidcra apli.:abk :a rcsiduos .:oaMllClldo ~aircs .:l.lhdos. 
PCBs.h~o~y~i:ili..--os. l'rcs.mub~"10add 

pro..""aO c iadi.:2 sus nabjz ~-cit !lcxibilio:bd ~ c..~ sobfl< 
los SlSllmla ck~ ~--\-aomi. Rcsum.: aos cic cstucbos ca pbrius 
pilofos quo: .__ b ~li.:»ilicbd ck esu ~;i ;i ~ quo: 
.:oabcaca lllalaia orpni.::a ~ (~.TS; ~- R 8; bmo,.m·c 
~ wasu lk- ~iogy saies. (199!>). .-\pp::.> in. TM,..,.,.: 
procusa. 6U p .• 3. \'. l. pp. 65-i6 (ia EnglisbJ.) 

1-121 LO\\'-TEMPERATURE THERMAL TREATMENT FOR 
REMOVAL OF ORGA.llllC CONTAMINA.'"TS FROM son. f 
IBIB-CEPll800921 
Describe - ck los mK"os pro.:.esos knai..--os quc ca b ~"tU:aliibd «SU ca 
optncicia a cs.:ala ttal. El pnxcso ~ Tm.a- TCllllL-o ck baja 

Taapca-~ uu d priacipio deb nasfcrcn..-ia indftcr.I de alorpar:a mao'-er 
por C'~-iOa. lios coa&nimntcs pRSCMa en -:I suelo. El nngo ck taapaa-­
ftll'2 .est& cm.: 121C-232C. Ea b forma ck ..:apcw. No5 ~ pwdca 
"'-upenlV en 1111 ~ o scr dcsu\aados m 1111 irh:iacr»«. ladia 
,-mups. ttqWrim!ICICO! opaxioaalcs ~- .:ostos ck ~- Dau.:a b 
.-ag(jlidad dd sistaaa y b capa.:ilbd pan pnxcs:a- un.a ~ .-:ft:dad ck 

coar:aninanra \'Oblilcs. scmi..:obliks • .::arcinogm;.;os. ~c.s (\" clazquez. 
Luis A: ~iclsoa. Rog-a. !mk>\"afin tw.udous waste lfearmml r.ei..imology 
sm.ts. (1990). Appears m: Thumai p~octtss~. 6U p .. 3. \·.1. pp. J 57-166 (in 

English).) 

1-122 USE OF OXYGEN FOR HAZARDOUS WASTE l.lllCl!'i­
ERA TJON (BIB-CEP10000931 
RC\osa cl Ilk' ckl oxigcno .,.a La incincrxlOn de rcsicluos p .:ligrosos Anal~ 
los cf~"lC'S en b combusliOn por cl USO de oiccc:no 0 airc cmquc'ido .:on 
oxigcno. Ciu bs •-cll!ajas de cf~"ti.-icbd. cconOnu.:as y de .:onlr•'' de b polu.:ion 
de CSU lccnica (DiPg. :.\.la~mrd G; lnno.-all.-.: hazardous waste lrCalmml k.:b­
~- ~- (1990). Appcan m Tlrttrmai processes. ~ p. 3. \"I. Pl' 
1111-190 (111 English).) 

1-123 AUDIT AND REDUCTION MAl'iUAL FOR INDUSTIUAL 
EMISSIONS AND WASTES IBIB-CEPll0009-1l 
lnfonna sobrc proccdimicnlos de alld«oria ck cmisionn y ~ de rcsiduos 
incbtnaln. lo quc pcnnnc adopw mdodo5 de proJucaon quc gmcrcn mtllO$ 

rniduos ~ cmisioacs quc los pnxcsos ~ lndicion.ilcs. ln.:~c 3 
nlUdios dc "-do apltcKIOn de CSU audi1ma de rniduos (P'.\1::.\.(,\ (P.ans. 
fR);O'.\TDi (\·icna.. An; ( 1991 ). Appears m ..i"'11rand re.Juen°" manual,.,,,. 
;ndusmal ""'mrons and -..·asres. pp 127 [in English(.) 

1 .. 2.a GUIDELINES FOR TREATLlliG AND DISPOSING OF 
SMALLQUANTITJISOFPESTICIDE WASTES; DRAfl [BJB. 
CEPIOOOO'J!'I 
Gu1a sobrc tr~~1cn10 ' d1SJ"'S"'"" dc r.:siduos d.: pc:s11"1d.u p.ir.1 prcHmr 
d.til<>S ~ la s.ilud ~ al mcd10 amh1.en1c 1'1-c'<!nl.1 uru rc\'ls1on de 'ana np.:1nnc:• 
srmplc• de 1ta~1cn10 '!\IC ~n .er us:ad.1< •uando nos.: d1sr--n.: d.: rc.:ur..,,. 
nc.:csanoe< Scr\al;i la d1srns1.:h>n de pcqucr't» .:anlld.adcs de rcsrdu"" de pcs11-
.:1d.u hau 1~ ll:c o I de r-:s11.:1d.1S lo 1 a JI o i.;~ de rc•1r.:1d.u alum.:nr.: to"''"' I 1 

l-126 TltEATl!liG LA.l\'1> BA.."'i WASTE l~EPlllOCW7J 
Dts..-nbc Las -""J"ttS ICl:llO~ ~ cksanol1adas r« b En,-.-nuJ 
Protn-ia.xt -~~ iEP.-\1p.;in.:I11-.cmo de rcsatti-pd~ bpl-.:3 
wbtt: La ~~,.,.. qwma.:.i.. b mmo•w~ _"mtD....__ oi.-.b.:""' de 

.aft hairacdo. c~1..-.on p.:ir- s.:>l"\oedc. ~.:IOll .:tlft .:arbon a.:!ivado. •"dlif...:2-
cion m Sdll. baoocmedsa..-...a ' .,ub,.--.oa ulln\"Nld.1 (:.\Im. \bung. &rb.lur. 
Ra."Mrd. H•mg.. .1.-.u: Polluboa ~ t.~ 199IL pp 6+71! Im 
Eapsb) I 

1-127 CHROME RECOVERY A.''1> REUSE IS l!'\'l>IA (BIB­
CEPllllHIJ 
Da.:ribc b~ck b--.on .ablCllUI .:amaob por bsd.:s.:¥­
ga de eri.-s de ~ ao tnlados. diueracs '-'Oil allos .:onklDdos de 

.:romo ~ - ~-en b lndl3. Dis.:l&t d &s.rollo de 1111 SISlam de 
rC1150 y rc..-upaxi<in mdn..u ck .:roa> uwnd.> .id.:alz... ~~ of1C c:> ~ 

'.'" ccoacim---.c f.a.."tllllc de apb;.rsc CD m .:1ll1IclllbRs de b Ind.a. E \-aim 

rnaltadosciip:rwnmW.:s ck csks!Slallamsa'.'"311io mmD pbnupilulo~ .1IUbz;a 

los .:osu15 y baxf~ ck CSU ~ (bpnmu. S : ~ S.'.\ . :l.ldra. 
R.8.:~J.E.: Pddtnuas. ff.ff.A. V.-31a"cm-.-A ~­
(J~ t99:l.. pp 60-03 Im English) lo.i.&-9493• 

1-128 GUIDES TO POLLUTJ()."i PREVENTION; THE Pll\R­
MACElTICAL l!\l>USTRY (BIB-CEPllOOl99J 
RC'~".-~ y proccsos ck b indmv1a f~ quc gcucrm 
rcsidllo5 ~ prcs.:ma op--.oncs pan SU 1111Pimiza.:ion a lra\"CS de b miu.:"10ll ck 

fucnro !<D<>:adol:a.< ~ d rc...,.;bdo en los .::asos dondc ex- opot1micbdo:s 
adtcmda. ln.:luyc fomu1os p:a-a UC\~ a abo dl..ilos pro.:csos ~- lrCS csrud~ 

de czsos ck ~,.,.. de rcslduos ~ pn.:bi:as ck lllilumwaoa qc.:uudos en 
Calif~ Esudos l" nsclos 1 Em~ l'rOfA"llOa . .\gen.~ (Cino:lllNll. l·s ). 
Risk~ Eagmecnng ~: 10..."tObcr 1991). -~in. G-... dcs ro 
pollMt:ori prn·ornO#f; rite piranot=cuncai 1..-dksoy. pp '"(in Englsshl- :• 

1-129 GL'IDES TO POLLUTIOS PREVE!\TION; THE PHOTO­
PROCESSING 11''1>USTRY IBIB-CEPIOOOllOI 
RC'isa 1os pro.:csos ~- opcDo;IOllCS de La UldustN del fOIOpl"O.:cso que ~mcrm 
residue. '.' pRSCllCa op:100CS para SU lllln'llllZXIOll por mcclio ck b rcdla.:.;ion 

de fucnks ~ rcuso ~c f«llUIO> ~ a!S1ir al peBOIUI de est.as ~ 
en b rah.uaOa de wu _,..;a1ua.:.on de los pro.:csos quc smcrm rcsidws ~ 
en La idadifi.::xiOn de oportunidadi:s de minimllal:K'n de rnidum Anc:u 
rcsuludM de C'\"alua.:son ck lrG bbor.tlonos en los Esudos l" llldos. dondc u 
idcnlif~ b poccncialidad ck bs op.;10nC$ de m1111111izxion de rcsiduos 1 Er:.•· 
roincntal Pniu.-uon Agm.:~ (Cin.:11111311. l"S ). Risk Reduction Eagmccnng 
~~ ( 1991). .~ars 111. GJ,,du ro potlunor. prevc1111or.. tire phc<op•oc­
emlff 1ndu;P'}·. 'II'- 61 [m Enelishl ) 

I.a.JO GllDES TO POLLUTION PREVENTION; THE Al:TO­
MOID"E REPAIR INDUSTRY IBIB-CEPI0001011 
Pr'1pomona opcronG de muum1Za..'10fl de raiduos gmcradc>s P"" I.I sncha1na 
dc rcpan.:ion automocnr Scr'tab quc ~an11dadcs sipnfkat11iJS de rcsrcluol 
pucdcn ur chmmad.11. o cnud» a tra\cS ckl cstablc.:un1c1110 de pn.:1i.:.u 

ado.,;uad.ls dc llWICJO de rniduos dc fluid<> aUl(lftl(l(nr. adc.:uada opera.:""' de 
cquipta. C\rundo dcrT3111C'~ ~ lllando dctcrgcnrcs en lugar de: sol.-cntcs ln.:lu\C 
formalos p:an la rcal17a.:hlll de un.i c-·alua.:1nn & I~ Jll'•'lo:C<M quc: l'..:n.:un 
rcs1ctuo.. rd.:ntrfi.:a.: ron de nportunrd.ldc• de min1m17.a.: ""' dc rcsrduns ~ ol•J­
dtM cl< .::aso. rc.1117ad<-s en loe< f:<ud<>< I "n!CIM ([n\tronmc:nul 1'f'11c.:11on 
.\gen.:\ 1C1n.:rn11.111. I ·s). ( 19911 . .-\rpcm 1n (;wJ.-s ro priliur:nr. p, •. ,.,.,. ·•r. . 

rlw '"'r""'""''" '~,"iJ•• 1r.d:..<I".\. pp -'t> l•n f.r.i;h•hl 1 

lll'J 
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1.UI l'\lM!STRLU. WASTE REDUCTI<l'i AT SOURCE; BET­
TER Ll\"\1Rai.~l\"TAL PROTECTI~ INCREASES ECG­
SOMIC COMPETITl\"E!\"ES.S ~EPll00102J 
s.:nm b~quc~ los ~qam..'"OS~C11 bsUod 
1mmam' d m.:da-~ Com~ q~ d nunq.> deb dcsc..--bos !Dlb­
INL:s tlnr-IC!lli' y cbsp.Jsl\."lOft f.WI ~ ~-Olllrobr b .:oaam-.-lccl h:a 
~ s.:r mg ~ imufi.."Jellk ~ b .--nidad ck n:ont1IUr b 
~ID..-u bmti.:~-.. .... dc fuoaks~ck~ lusmmnosqac 
liClldrin ~ ·.:u Ull mq.~· ell b d"ii....__'U ck b proob:~'loXl ~ 

1Dorlimn.. \brl. lndmuul W.ask Confcn:n..-.. l-SDP Pro,.,..."loa t""-~ 
TmastG- .id '.\~ wtdl hrtJ,;ubr Rd.:mii..-.. k> Ck& Ta..~-­
bbrb.. ...,, 1991. { 19911 .. .\prle3f'S m illltAsrr.ai •·asu rM...--roor .u sor.ra: 
... fi!TltT l''!'\7~~ ;-rot .. ·_-~cr.. :r--r~~.s ~~.: t..~C'\YJll?SJ'. pp. 9 fm 
En!!fwsbl • 

1.Ul REDl.'CCIOS. ELIMINACION \" RECICLUE DE 
DESECllOS l'\'Dl'STRIALES; LA EXPERIENCL4 CL"BANA 
(BIB-CEPllGOllll 
1nf..J11mquc b ~pr.lb .elillum.-.ca 0 • .eciu.. ........ ck~ iDdusu'uks 
~ prr :r-.:s fzs.:s BKludibks f3,.~kia dd pro.."leS<' ck pro.tu..-cil.U. 
.......... -bj.: ck~.:.;~ 31'1"'\C..-mbics y apli.:a..-.in deb biiol.o:­
~ ell d SA"t« ~ob. ~-gdo Csk .:ab \'CZ IU> ab~ 

Eaf311n .pot b miliz.a.."10Cl de ddamimdo lipo ck ~ pr.a dimimr. 
fl:dD.."11' y O ric..-..:br rcsaduos ~SC h:a \-udro impracindiblc m las 
ubnos ...... csp:..'"uimcnk C1I las palSCS en \Us ck doesaJOIJo Des.."ribe b I 

.e~-u .:ulNm en b Mb;.:won. .ei-a--.. y -~dot dcs.echos ......_ 
lmks. Sabb qi.: b:s ~ rcsaduaks de alrakch dot 90 pbnus ~ 
~ sllaldt> <mpk-.S .a..-nalmcnl.: pan La "'fa11-imp:i0a" de las pbabs de 
.;W.. sin~~ en aanlO ab salubr1cbd dd procb.'10 fmal lnduy.e 
um dis.."WIOll ck la .apl..:.a..-iul ck b ~en b apumck&>11ia (Cosu 
!\.lorcn.>. R.. lagali.eriumb1.enw R'"lSb dt bSocdad !\.l.e~de ~ 
S.Jftitllu y . .\mbtaul !1991). pp. :=J-l-'. 26 (in Sp...lshJ.) 

I.JD IV AU:ATIOS OF AN ADV A.l'tCED REVERSE OSMOSIS 
SYSTEM AT TIIE Sl.:'l'lt"NYVALE. CALIFOR!lt'IA HEWLETT­
PACKARD FACILITY (B~EPltOOle.&J 
E nlm b .:fc.."'ti\-.bd i.e.:ni.;a y «OCIOm.a de 1111 S!Sfia"la de osmosis im"asa 

n:mnda ~ b re~.00 de solu.;1oncs ck ba1o ck mqucbdo ~ agaaa d.e 
... ,J.Ck> om !as insub.::IOllCS de b compa'iU Hc\Oktl-P.a..-brd. ai Sunn:!''~­

Califomia La .:ocnpmu dd.cnr.mo q~ .el nwcn.il re..~ a nv.:S ckl 
SlSt.cma de osmo: .s inn'l'Sa puedc sa re.:1.:bdo: sai .embargo . .el aborro anual de 
s l':'.000 fuc insuf .... ~ pan jUStifKar .el pslO de 1111 apibl ck aprollimada· 
mau $7~.000 en b •ompn ck la unicbd (Bro,.n. Lisa ~L l..udwi~ Robert: 
Erba.s-Whit.e. IDcnm-. En•iromlcr4al Prokcbon A~ (Cirli:lllll3li. l:S). Risk 
R~"lklll fogin.emng Ubomory·: . .\nnual Hazardous Wast.e R.escardi S~m­
pu5Rlm. l':'. Cmcmn.111. 9-11 abr '991. (1991i .. .\pp.tan 111· R.e>Mdloi acnon. 
rre-nr. alld disposal of lia:ardot.s .,.·asre: proc.eeJ,,,gs of the Snurtttnth 
,;,,_, Ha:ardous Waste R.euarch ~>ympomun. pp 162-171 (in EnghshJ ) 

l.U.S BERA VIOR OF TRACE MET AL IN ROT ARY KILN IN­
CLl'liERATIO'.lt: RESULTS OF INCINERATION RESEARCH 
FACllJTY snrDIES IBIB-CEPIOOOJOSJ 
Pr.eunLi las resullado.< ck progrmia ck cslUdao pan dcknnuiar cl destine> ck 
•m.:o .:'lllStituyau-:s pcbg:rosos y .:uatro cons1ituy·m1CS no pclig:rMOs pr~ 
.,OlllO nus ck lllClaks .:n una ma1riz sin1Cli.;:a de rcsdlo Mllido 1rU1da kmu· 
.:mtenk en 1111 in.:mmdor rou ·ono Es1udia la diS1ribuci0n ck dcs.:arg;a de los 
mcW.es .:omo funo:1on ck l.l 1cmpcnrun ck opcraci«1 del lllClllcradcf y· dcl 
.:onl.enido de .:loro prcuntc .en cl r.esiduo Las S traus de md.llG no pchgrusos 
fu.eron: bismU1o . .:ohfc. magncsto y cstron.:ao. Las pruchas u rcahnron utih-
1ando do~ dispos1t1•os ck .:ontrol de .:onwnma.:ioo del airc un sis1cma de 
\cntur~• .:olumna ~~a. ~ oero ck cslado ionizado humcdo sunpk. El 
p<ll'•CllLiJC de cfa.:1.en.:1a de r"olc.:cion del pnmcr sas1mi.i fuc de 57 por ci.emn. 
m1cmras qu.: pan cl ~gundo fuc ck -'3porc1cn101Foum1cr. [) L W.lllcrland. 
I. R . 1..:.:. J W . C .ut"oll. Gregor,, J • F.nrn·onm.enL11 Pro1c.:1mn ..\~n.:y IC incan­
n.111. I·~ I R.,i.. R<du-.11nn f.ng1ncenng I ..ibnra1nr,,. AMual H.u.vdnu• W »I< 
Rc~.e•.:h lhmpt-s1um. !'.'. Cm.:rmai1. 9-11 ~hf 1991. 11??11. Arpc= 1n 
f>oned1a: action 1r.-.wnent. and drspmal o( lia;or.Jnu.< 14·a1rc. prf)(;"•d"'V Of 

t;. •. Stt•Ynre.:ntli ,.j,,,n.ai li··~·>rdnu.• ll"a<(t" He.c.,arc;. s,·mpo.:iu,,,. pp I '.'2-1119 
( 1n f.ngh~h I > 

1.&35 IDGH £!\'ERG\" ELECTR~ BEA'\l IRRADL-'TIO.~: A.~ 
E~GING TECHSOLOC\" FOR THE REMO~-AL OF HAZ­
ARDOUS ORGA."ilC CHEMICALS FROM WATER A.l\'D 
SLUDGE; .~'Iii l'\"TRODt'CT!ON (B~EPIOIOll6) 
C~ (osdC\.."11UDC5 de W~impa.""UllCD UDUOfUcicia.a..-..os.as.ef­
.cspc.:ICS 1ra:s11ona Las ~'ICS lnllSdL'ftas do: imyor mra.ts son d .elio.."lNn 
a..--uoso • .c-<aql d ~al lbdrU~. H. y cl rah.:al bi*O:W.>. OH. Ocsa1bc 
···.esnp..-...-sprclimamttsp;1ncktcmumrb.efii..---Uclcrmao..""ioack.-ua1ro 
compuicstos ~;im..""OS 1.:kJrotanno. V"I.:~-~- bcn.:cno ~ 
101umo l as.ado CSk pro.:.:so ck lnlMlllcnlo>. El .a..-d.endor .es un innsfonmdor 
dd tipo ....:la> Usbdo de l. ~ !\.le\·. ~ a:.A. E.xmuna d dc.."lo deb ~ion 
dt los .:.xnpxstas ~-...-.""en~ rouble- ~residual s.:..-.nbr ... ~· lodo 
s.:..--.bno ~ ~-.ncak (:-~ p.x- ,._ sohdos) 1- ttsulbdos 

mdt..--m qlK .estc rr.i--~ ck 1nbmlClllo .es *'-""uaio pan b mno.:JOll ck 
.:ompucslOS orpnt.<>s lo:U.""05 y ~ck sofa.~ .a..""llOUS (Cooper. 
~-ilium J. ~--- Thomas D .. Ur.Ja. C1wlcs ~. ~..:kclsom. ~lo.:bxl G .. 
En'-~~- -~Y (Cm....__ l"S). Risk ~-b<Jn ~­
ing ~ ~ . .\nnml H.azrilus Wast.e Rcsardl S~mposun.. 17. CiD..-inmb.. 
9-11 u 1991.0991\. . .\pp:.1r.m: iWeetiu:: acnoot tr~ a>:Jdlsposa4 of 
Nr:ar~ 1a·a:sto?: proc«d:~s of IN ~.nr1;, _.;.,._,,....: Hc.7doas Wam­

P.es.eordi ~\ ...... "Wlr.IP"~ pp -'16-0~ (in EapishJ I 

1"'36 TllIRMAL DESORPTIO!li A TT ~ABLE REMEDIA­
TION LEVElS (BIB-CEPIG00107J 
~ b kalt>~ ck cL:sabsorcion tmni.:a y pr=enU cblos sobr.e b 
di...._-u ckl ~ ~ su d~-.bd en .:aso de.:~ orpi.:os 
.:omadcndos dd"o:ilcs de 11"3L\r. u dcsabsor.;icin ICmlia .es 1111 pro.;eso de 

~- fasii.:a qUit u1ihu un .:aJ.mudor ~'to pan •..,nz. .. "OllUminm­
toes orpu..-os. los ~ pucdcn sa rano•"icios y re..~. Esu ~ 
bcDc ampbaapl~end tnUlllicdocksudos. lodos y ~.:tllllalh· 
a.ados c:on ludnxarbums. PCBS ...- dlo:oms cPcr.:m.. Paul R. de~ En'-~ 

Pniccc:1ioa -~· (Cincimuli.. t:Sl Risi< Reduaioa Engilwcriag ~-
• .waaa! fbz:sdous ~--R~ S~lllpOSium. 17. Cin.:ianati. 9-11 abr 1991. 
(I 9'J I). . .\pp<:IB in: R.elfk?d:aI «non. treaDMT.:. artd d1:1po10i of iurardous 
>raste: procud111gs ol tiao? St!"crrttt111ii .~......ai Ha=ardo'llS Waste Res.ear.:>: 
Syrr1poszum. pp. SI l-S20 (111 Enghshl-l 

1-13"7 FIELD ASSf.~IENT OF AIR EMISSIONS FROM HAZ­
ARDOUS WASTE STABILIZATION OPERA TIO~S IBIB­
CEPIOOOIG8J 
Prc:senu los muhados de un csrudio r.:altzado p.x- b EPA pan .:unif..:• bs 
anisioncs atmosf~ncas de rompucstos orpnt.:os •-obtiles ~- scmm1b11~. as1 
.:omo de paru..-ubs gencratbs cn las ~-ioni:s de CSL\biliza.:ion de r.esiduos 
pcligrosos. ESk mdOdo dc rru. ;nicn10 ck rcsiduos pclig:rosos .,onsisk .en ~T<ar 
um mcz.:b de r.esicluo y .:.rn1ClllO quc JKKcb sa elispU('SL\ .en un r.ell.eno sanitano 
El csllldio 111.:l~·.e los rnulwlos de pnadla ck ampo de 1111 pro.:CS<' clc 
csubihza..""icin en cl .:ual un balan.:.e de nusa fuc undo para .:akubr bs .:nuslOllCS 

al airc (Ponder. Thomas C S.:hlML Diane: En•vot1lllCIUI Proccction ,\gen.:~ 
(Cin.:inrwi. l"S). Risk Rccluo:11on Engjncmng Uboral«'-. -~ Hazardous 
Was1;: Rcs.e.-.;h S~·mpos1um. 17. Cin.:mnat1. 9-11 ahr 1991. (1991). Appears 
an· Ptt<Mthal xnon. trea,.,,,..,,r. ond disposal ofha:ardous .,.·asre: pmccedmgs 
of rift! Seo.·e111unrh .hrnua/ Ha:ardous Waste Research Sympon .. m. pp. ~32-S-';: 
(in English!.) 

l.&38 OZONE-ULTRA VIOLET UGHTTR.EA TMENT OF IRON 
CYANIDE COMPLEXES IBIB-CEPI000189) 
E nhia cl dc.:10 .: "'Tlbinado de ozoniza.:ion c irnc!1a.:1on .:on luz uilr:i\ 10ICU en 
la ckstna.:cio>n dcl .:omplcJO cl.e fcrro.:ianiro. un .:omple_io csbblc quc no cs 
cksUUido por iccnologm de rrawnicnto .:on,·.en.:ional f.sl\ldia !os .efc.:'los de la 
tcmpcr:illln. Ullcnsidad de luz l "\" y configura.:ion dcl ra.:tor en las was de 
ckslnk:caon Los rcsulta.los "'"finnan qu.: una .:onccntracion 1n1.:ial de fcm>­
cianuro de l 'O mg, I pu.ede s.cr rcdu.:1da a mcnos ck I mg I en 4 hora.• 11$ando 
una into:ns1dad de h11 I.,. de: .i WI. 1cmpcra11n de 6J ~C ~ una dns1s de oznnn 
doe 56 S m1; min I en un rea"or don~ I» l!urhuj» de°'""" ~e dt>p.e~an d~haJ11 

, de las 1.wn;.:u-» de: lw I \. ~umcrgidaio en la •<>lucion '."nu cnnlinna la h1po1<m 
de quc la .11:ti•·x1on ckl "'""" pnr 1rrad1a.:1nn .:on 1111 I ·y en la f»c ~.: • .sa 
pu.:da propnr.:innat rcoullados s1m1larc~ .;omo la a.:l1\·a.:1<>n d.:I 01011<> en la 
•nluc1nn IH.us.111. Sard.u (). llngg>. '.\.Im J. forest. '.\.!- Heth. T1mh.:rl».,. 
0.:Mi< I.. f.n\·1rcmmcn1al Prn1e.:11nn .·\i:'n.:\ 1C"in,1nnat1. 1 "S) R"ll R'du.:l1<'n 



En~i Ubonl..~ .. .\r.llm! ~ w~:~ Rcsardi S~mp.l5ium.. 17. 
c---.. 9-l l n 19'Jl. { 1991). .\ppe.ws m. ?.•_..Ju:i <0.."l:Or.. !I"&~"""' 

d;.sposai ct~,.. .:st•. ;r-o.:Nri:."1(1 ar rn.c S.-.-.U..~-' F.a::~ 
War..-R~lt _s:,~.._ pp ~~:J fin En~ashl.) 

1"'39 WASTE ML'lMlZATION FOR HAZARDOUS MATERI­
ALS INSPECTORS; MODULI I. L'\'TilODUCTORY TEXT 
WITH SILF-TESTINC EXERCISES (B~llt) 
~-N mf-.-Na ~ wl!tt .:on:mQm..-lOa ~ Ma.~ npos 
~ twar.es c1c ~ ~- smm b ~ c1e ""'°-mir b .::G11131Di­
-.--locl Expli..'2 sobtt b amimiza..'"llin de tt'S-- ptliposos ~- bs bmCDS c 
D.:ienan-os i-3 b ~~h>n m.tiasvW a1 ~ ~-c ~-z y 
~ ..... -z .tie mmman..--ioa de~ pdip'osos qiK ... sido Ulili­
noPs ~-- .e,ai:o GI nrios np.JS de~ (:\!aria.. Sheridan\·: C~. 
'.\I~ \\". l"ni"·-crs~ of C~ifonua 1RJ,-crsidot. t·s). l"ainrsily Enemion. 

( 1991). .-\ppdr'S Ill. ll"as:o? """'11tt:.x:oor _r0r ~ardoa> -.rr.als irupe~-ron: 
1flOJr.i.: I. ·~· rar ,.~tir uir:Mr:~ ..:ar.::us. pp I 1-l (in unkno•-u 

~I-> 

14-atIXPERIENCES\\TIHA1'"£TWORKFORMETALPLAT­
INC [BIB-CIPl•H 11 I 
~ b C'qlft1alr;:i: ck un pupo d.: nbajo Jd P'.'1.T!\IA. ckstUudo a b 
.:ia.:i.>n de msa Rd mundw llM3. b 1n11Sf~ia ck mfonnar.."1l'ia so11tt le.:­

~ imlpiz a1 b indU5llU ph-;anophsi~-a. O.:S..-ribi: las a.:Q,id:ldcs rali­
ud;as y cl polC1ICW de csu Mt ~ u D:iO .:n auyo ck I 91'J (Ros. J;in P !\L 
S;J.b(Jlgj lmtiUc of Pubb.: Health mcl En'ironmcnul Pruk.."1ion (Bildl\>\'ai.. 

~Lt. {1990) .. .\ppa!S in: ~r:crr.::c1 r.rir o Nf'l<·ori.:_rar ~ pianng. pp. :: 
(in English).) 

l.UI PROCESS-BASED METHOD FOR TIII SUBSTITUTION 
OF HAZARDOUS CHEMICALS A.ND ITS APPUCA TION TO 
MET AL DECREASING fBIB-C'EPI000112l 
~.>lb U..13. maodo~ bti:od;a GI bs , •. "ISi~ ck procao pln 
!Ydu;ir cl riago ckbid<> °' .:ompu.esios quim1.;os pcligosos. Indi.::a quc CSU 
indc<lo ind~ c: lisw los produ..1os qt.Uni.:os. obccfttr infonm--iOn sobtt su 
.:om:>OS~ici!I. ~br hoj~ ck cblos. lkscribir cl procao. flj;ar ti riago y 

prov~ posibiliibcks p»":t su s~-ion Enfaliza quo:: en b susnn.=iOn.. los 
.:ompucsios quani.:os cn b sllUXton final cltb.:n ur p«cn<;ialmcnlt mcnos 
pdigrosos quc .:n b silm.!iOn lllicw. Sciiab quc CSla sustUU.:ion podri;a consistir 
cn la mrrochli;ciOn dt _,·os '""1pUCSIOS. nuc\·os disdlos de pro.:csos o ;aun en 
un !llK'"o pro.:cso. ~-ribc b ;apli.:aciOn de cm mClodo en d ~ de 
mculcs. Dis.."lllt un;a csina~ pan mejonr cl ambtcnlc dc inbajo m con.exiOn 
.::oa cl~· La pnn.:ip;al cstrakgi;a cs b susti111.:i0n del uso dc sol,·mcs 
org:ini.:os por solu.:ionn a.:uosas akalinas. Estima quc cs cspo:cialrncrlle impor· 
~c t•·lbr cl uso d.: .:ompuntos "'n .:fc..1os a largo pbzo (Sorensen. Frock. 
Pder'Un. H.J. S~lr. Hazardous waste: It hazardous rnalcrWs• offi.:ial Journal 
of die Hazardout !\fllkrials Comrol Resarch lnstdlll.:. (1990). pp. 69-11-J (ai 

Engli•h J on:z. S696 > 

1-&-&2 SOLIDIFICATION/STABILIZATION OF A HEAVY 
METAL SLUDGE BY A PORTLAND CEMENT/FLY ASH 
BINDING MIXTIJRE (BIB-CEPIOOOl 13) 
lnfonna quc b solidifi.::acion cstabihzaci<in cs un m.:todo :llrll.::li\'o pan cl 
tntanucnto ck rcsiduos pchgrosos. f.xamina los rcsuludos de cnsayos de 
solidi(u:acion de lodos .:on m.:Wcs pcsados contcnicndo Cr. ~i. Cd y Hg. 
utilizandc; una mczda dc union dc ccmcnto Ponland Ccn1zas. El proposito .es 
lop un m.:Jor mtcndimicnto dc IM mecanismos mi.:roquunicos dc la solidili· 
ca.:ion cstabiliza.:i0n. l

0

tilu.a la mi.:ros.:opia cl.:ctrc>ntca. cspo:j;trom.:tria de dis­
paJion de: cnergia de: ra~ns X. m1croscop1:a opth;z y difra.:tomdria de: rayos :\ 
p;wa anali7:ar las mucstras Los rcsuludos sug1crcn quc los loclo~ contcni.:ncfo 
m.:taJ.:s paados podnan Kr qu1mic.1111cntc complcJOS. lo qu.: indi.:a quc pc>dnz 
hab.:r una m1rha \anahihcbd en la compos1.:1nn ck los lodos parcialmcntc 
d.:sh1dr.11ados ht1ma qu.: t.al ,-anah11id.1d pucd.: .:undu,;1r a d1fcrcnc1.a.< lo.::ah· 
radal. .Tl 1t.:ompnsi.::1on qmm1.:adcl m.llcnal.•ohd1fi.::3do(Ro\. .-\ .. f.atcn.11.C . 
C.utl:dgc. F "' . linlchaum. ~I F ... llv..udo~• ".J..<I.: k hv.irdous matcnal• 
offic1JI Jnumal of the Hvardous ~l.llcn~I• Conlr0l Rc.car.:h lnshlutc. '1991 l. 

JIP 1 --11 fm F.nghshl oiut=-5(';%1 
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1.ul HAZARDOUS WASTE ISCL'"£RATI~ JS GOL"C M~ 
BU..£ (BIB-CIPltOOl 141 
lnf.xai;a quc b a.~--. cs um. ~a ~ .:rc.:i.ellk F3. sucb 
.:oam.Mos poc rcstduos pcbgosos. l"m ck bs 1«mas ck tteb.."tl' los rosi.:s 

ck 1nlamllCnlO poc ai..~"ion cs a tra•oe:s dcl mo* -.~ mo>nlcs 
Sd;al;a af!:ums ... ~"ioctoe:s sobR ~ck suclos. quc cqwpo Ubhzar 
y· oe:snma:11ia de .:.mos. ~ un qemplo de dlsctlo para dos "F<>5 de 

o:ina:adom de rcstdaos pd1!f~ ln..-!u~-c ;al~ probkmn ck ~NII 
de -incndo«s atO'iks Cll. b cks..~"lcia ck wtlos I ~i .. -<lo•m. 
111c!mas: Ross. Ridmd: Chmu.;;al ~: m ftcld. t~-uibcr !991). ~­
I l.$-lll.Ul-123 (m EaPsfa). 000')-2460) 

1-1-U ~'"ES11CATION OF SOLIDIFICATION FOR TIIE IM­
MOBILIZATIO~ OF TRACE ORG~lC CO!\IA.'llNA.1\'TS 
(Bm-CEPl•• •SJ 
Dacnnia;a d p. de imloniiz~ ck ~ ~o.:os oblomibks 
US.-di,·asos~-csos ~-os d.: K'iidifi.::.:iOn 1amcn1o . .;cm~ CCftll.l.. 

.:-emcnro .. -zbc>a :a.."1i'°*· .:cmmhl bocnlomu ~ .:cmmto sih.:»;is wlubks ~­
S.mabquc CSU in•·csiipciOn a cs.;;al;a bbontorio fu.: discmob !MR simub~ um 
sifmL"1cia GI b aW ua usidu.-> ~-0 ~ cadidadcs de lnZ2S dc 

~ ~-moe:ssolidifo:ad.>. ~'2qlllC fucron sdec.:iomdos '"Clllk 

.;~ orpUcos. ~ odio ~ .£: .:Ollbrllimdcs pri­
~ ~05. baaclos a1 un mcli.:>e 0.: pcligrosicbd quc .:oasiclcn b 
IO~-icbd cnifti..'2. solubilicbd y pc:sist.:n.:i;a CD bs aglDS subtarmc;as. Los lores 
son jny·«Udos con una mcz.:b d.: los .:onumin:Dcs orpni.:os a uu ni'dcs cle 
~oa.;.:mn.ciOn de los contlmim."'llcs ( 10. 100 y 1000 ug g de r.es.UO soliciifi­

"*~ Estima b ..-ilidad ck lus conr-in.-ucs ~ .:2lcubndo los 
.:ocf ... "lClllG ck .,.U..-iOn allN bs f;ascs sc>bda y liquicb ck los rcsubados de un;a 

c~~ de ;ap;a dcslibd.a. .-wli;:a los rcsulbdos b:IAdos en b solubilida4 en 
;agua y '1.-0blilicbd ck los coawninanlcs. ;asi CCllD\) b .::;apacicbd ck fijxlcitt de los 
pro.:csos ck solidiftaciOn (Caldwell Robat J: Cok. Piclft L Chao. Chill C: 

Hu¥11ous ...-- a: lrazardou.s malerWs: otrs.:w jownal or llK Hazardous 
!\l~CIWs Control Rcuardi fnsululc. il9901. pp. :!'iJ-212 (in English! 0832-
3696) 

J-&45 WASTE MINIMIZATION FOR PRL.~TED CIRCL"IT 
BOARD MA.'l'WFACTURE [BIB-CEPIOOOll61 
Estudio de minimiza.:i0n de r.:siduos en b mclustri;a de brjdas unpttsas d.: 

.::ircuitos. El propc>sito :s cxaminar di\·.:nos pro.:csos ck upan.--ic>n y ra:~lljc 
ck miduos F" fijar b posibilicbd de lop um minimiza:icin s1gnif1Qlll.: en 
.:I uso ckl agu;a y en la gcn.encff>n de aguas rcsiduaks '." micluos pchgrosos 
Exponc ~- dis.:ulC mcdicbs .:umuwi.-35 de .:ficicn.:ia obtcni<bs por b :11ph.::a.:i0n 
dc ingcni.:ria ck :m:ilisis quunico. E\·aJU:a difCICllles ~-;as y ta..--tsc;as pan 
rtdu.:ir b gmcraciOn de rcsiduos lncluyc U11 anilisis ccon0m1co ck cuauo 
proccsos difercnkS (Chang. Li-Yang: ~k Coy. Benjamin L Halatdous ,.-uic 
It haurdous matmals: official journal of the Hazardous Materials Control 
Rcscar.::h Institute. (1990). pp 293-311 (in English). 0882-~696) 

1446 WASTE MIN1MlZA TION STUDY FOR A PRINTED CIR­
CUIT BOARD MANUFACTURING FACD.JTY IN TAIWAN 
[BIB-CEPIOOOll 7) 
Prcscnta un;a dcmostneilin de: minU1UZacion dc dcsc.:hos industrialcs p;auoci­
nada por b Administn.:ion ck Protcc.;ion Ambicntal. Taiw:m. lckntifo:a y 
c'l.-alila l.u oponunidadcs ck rccluc.:ioo de rcsiduos pan un;a mciustria de wjcw 
anpresas ck circuitos en Tu..-;in. Rcaliza U1Spc.::cioncs sobrc difermtcs proccsos 
quc u cfcctuan en csu indusiria. L.ts areas cspcdic;as en las cualcs podrian 
mmimizarsc los rcsiduos son idcntific;.das. fij~ .: implcmcnucbs. Efc~ 
ensayos de Jan» sobrc bs aguas rcsidualcs y llliliza los rcsultados pa.ra mejonr 
la cfic1cncia de: la planU de: traumimto de los cllucnt.:s rc~ulu.alcs de cst.t 
mdustna p:in la rcmocion de meulcs pcsados y rcdu.:.:iiln dc genera.: ion de Ioele 
Ad1.:ionalmen1c rccom1cncfa .:ontrolc• administrah\·os de rcs1duos pcligr<:>Sos 
d1scilados pan rcducir los pcligros aso.:1ados a la salud y cl m1bi.:ntc <Chiu. 

' Shen-Yann. Huang. Hann S . Pelc~. Rohcrt W .. T•z1. SlcH Y .. Tsai. Wen-Tien. 
Shieh. Shih-Sh1cn. lls1ch. Tc-Yuan. llw.ini:. Li·Sh,·onc~ Li•~ Solo. Pens. Chien· 
Tang. w~ ~lin H. llazardou• •n.<t.: k hv.ardous maicnal~ ,,flk1.JI Journal of 
th< llv..ardou.< !\l.ucnal• Cont;nl Rc.carch lns11tutc. (1991 l. pp 9?-11-1 fm 
1-.ni;h•h) Ollll:-~tG%> 

Ill 
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1-147 CESTlON ECOLOGICAME!'li"TE RACl~AL DE LOS 
DESECHOS PEUCROSOS INCLUIDA LA PREVENCIO'."i 
DEL TRAFICO INTERNACIONAL IUCITO DE DESECHOS 
PEUCROSOS (BJB..CEPllODI II) 
Rd°amt.e ab pstion c.:~ ~""ional de l.>s dcsa.ilos ~ induida b 
~-..;on dcl rif"..:o ~""ior.al ib..""iro de dcsa.-hos ~- Dcblb 

objclnos.. ~""1i•ioilcks ~- mi:dlO! ;k ~-...-Mio~ b promo.:i<ia di: b ~·-aa..-­
y b ttdllc..-iOa al mm.-, de k>s dcu..ilos pclipows. pnxnocioa y for­

takcinualro de las .. -.a--idldcs instiba.-MSalcs en mar.ma ok g'CSliOD. pNlllo.:i.>n 
y forWcamicaro ck b .:~"tOn ~en -=a de gics1iOn de los 
mo'"imicnlos lhll5froarimzos ck clcs.:dlos pcli!r-~ y IJ"'"Clll:iOn dc! infi,;o 
ialCmac1oml dir..""ito dc las mismos (0'.\1.." ~ \"ode.. t"St. Coafaa-~u debs 
~""IODeS l"aidas ;obtt cl ~lcdio . .\mbicnk ~- d Desarrollo. Rio de Janciru. 3-1-l 

jua. 199:.(199:). -~isl IXstton~icantVllC ra..•onoi tie ios dcsediG1 

pehposos 111Cbuda la pr<Ntnt::OPI dt?I rrajico :ntcnt1JC1oira/. 1l1aro de descchus 
pel~rrnos. pp IS (in Spanish).) 

I.US UTILIZING IDGH ENERGY ELECTRONS FOR TREAT- ii' 

MENT OF INDUSTRIAL WASTES CONTAII'lilNG NON-810-
DEGRADABLE ORGANIC COMPOUNDS (~EPIGOOl 191 . 

I 
; 
I 

I 

~-oapdl"Ol.:ocicscl l..ossuclos.:oawnimdosdanucs1nnscrokl~-iltrmnucmo 

b:al~-> St son suplemaodos .:on m11nt111.:s ~ ~ ?¥3 llUllf"llCf 

~......_-?oncs~dehumecbdypH1"T~.'.\.lA.~C"or~ald.B.P.~. 

S.W.: Pri.:c. T. \\"oodhall P.~L ~- D.E.: ~bd-.~ lndusiNI Waste 
Col'.lfcn:Dt..-c. ::. Phib.iclpbia. 2-1-:7 jul 1990. ( 1990 i- . .\ppc~ m Pr.xttJmgs 
orrh.t r ... .in:-. .S«oftd.\tid-.-itialrttc in41urr.ai u·~( "orJ~.:c: lta::ar:ioiu and 
~a: 11".Wt?S. pp . .a:~J7 (in ~lishl.) 

1452 Bl'>DEGRADATION OF AQUEOUS HAZARDOUS 
WASTE UACllATES IN A PILOT-SCALE ROTATING BIO­
LOGICAL CONT ACTOR (BJB..CEPl4*123J 
Describe nbajos c:qicnmcntaJcs quc in'-.estipn cl uso ;k un .:onla.."1« biologi.:o 
r.:>Ulorio (CBR) ~cl 1nl.mDcnrD de h.miados de ttSaduos pcbposos . .:orrc­
~ a n:llcms S3lliurios ~ al di: inslalaciooes de disposiciOa ok rcsiduos 

~ pnwanenkS de bindusuU~ cla.-troquicuca ~ produ.:­
.:llin de DDT Coa.:~c ciuc cl proccso CBR puedc scr cf~-..-m·o en ~ir 

.:ompueslOS ~os cn li.-O•iados de n:siduos pc~. El~ & ctC...""ti•;­
cbd clcpcndc: prin.:ipabncnlc de la c;,mposicion de los hxi,"iados. cu1-

dados-.mtc malindos (Ho~ri Hinton K.: lnno•~·c ~ wastc 

ttalmml tA.imology scrics.11991 ) .. .\ppcar.; in: B1oiogical processes. 61.J .. 3. 

d. pp 1-6 (m Ellpish).) Des.."Tibe r.esulraclos d.: irndG..""iOn .:on ra~-os de clecvoaes a dlucnus industria­
lcs cUldC!limdo raiduos pdiposos ao ~ (c:loroformo. bmccno. 

Cdl"Xlonn de carbono. ~loroctilomo y uiclorodilato). ~I~ que ~ 
pro..--cso di: ~-iOn paR>:C scr cfc.."1Jvo en la ckslna:ciOa de cslos ~s 
Prcscnt3 cl mc.:anismo que dctalla b razc>n de la ef..:icncia de la ct.:suu..--cic>n de 

est>: ra~·o de c~ (Waite. T.D.: Kmva. C.X.: Cooper. W.J.: '.\.lid-Adadi.: 

lnduslnal Waste Conference. Z2. Pbiladdpbia. 24-27 jul. 1990. ( !990). -~ 
in: Proc«dlngs cf IN Ttrorry-S«a..d .\f1d-.-i1lanttc l"""smol Waste COlfi.:r­
encc: lra:ardom and 1ndluma/ v.·asres. pp. 9S-99 (in ~ishl) 

j 1453 COMPOSTING POTENTIALS FOR HAZARDOUS 
I WASTE MANAGEMENT (BJB..CEPI00012-'I 

.\mliu d ~} las limiucioncs dd compost.ajc aplicado al crawnicnPo de 

los rcsiduos pc~. Coac~-c que d compostajc tiaic limiu.:ioncs pan la 
bioclcscomposi..--iOn de rcslcluo5 pcligJ\)505. principalmmu porqw mucbos ok 
cstos rcsiduos no son buo:nos alimcnlos para los microorganismos. Otra de las 

limiuaoncs cs quc en mu.:bos .-:asos. d maraial a scr dcgndado (pcli~ o 

l.u9 STABILIZATION OF CLASS FASH WITH LIME AND 
CEMENT [BIB-CEPIGOOllO) 

; no) no cs Reb:ido a ccro a pcsar del tianpo. lo que sigllifica taicr gcnerDncnlc 
1111 residual en d .:omposl (y en cl ambicnlc) (Han. Samuel A: lnno•-atn·c 
haiardous waste trealmcnl t«hno&ogy series.. (1991). Appears in: B:olog1cal 
processes. 684p .. 3. v.3. pp 7-17 (in English).) Prcscma cl csiudio de bbonlorio ralilldo pa-3 cnllRr cl uso porcn.:ial de 

mezi.:las estabilizadas de ccnizas (de la combustiOn del arbOO} con ,;al yo 

ccmcnto o;orao marcnal grui:so de base o sub-base en la .:onsuu.:ciOn <k 
cam:lcraS. 8aAdo en los cblos obctniclos sc con.-:luyc quc las cenius ~ scr 
csubililldas cxilosamcnrc .:on cal. ccmcnlo o combimcioncs de cal y ccmmto 

pr.a producir mciclas con adc.:uada mislcncia y canr.""taisti.:z de durabilicbd 
(l"smcn.. ~I.A: Chou.CJ•·. ~lid-Ad.antic lndustrW \\"astcConfcrcn.:c. 22. Phila­

dc~ 24-27 jul. 1990. ( 1990). . .\ppcars in: Proceedzr.gs of1M T-..·eri~·-SecOlld 
.\f1d-.-it1-r.: Itldusmal Was1eC Ollfer.ince: ha:ardous al'l<i ir.dusma/ v.·tnres. pp i 
171-192 (in Enpish).} II 

145-4 BIOLOGICAL TREATMENT OF CYANIDE WASTE­
WA TERS (BIB-CEPltl00125J 
lnwstigA;On rclacionada al traramicnto !Jio!Op:o de aguas residualcs qui: 

'onticncn .:unuro. Prcscnta los estudios a cs.:ala de laboralorio y pbnlas pilo10 

lllilizmdo aguas rcsidualcs slllldicas ~- nalUralcc. Expli.:a la biodcgnda.:iOll dcl 
cianuro y la infiucni:ia del pH. fcnol y mctalcs pcsados m nit pro.:cso. Analiza 
la biodcgradaciOll dcl .:ianuro ~"Oil y sin suplClllCll(o di: illllricnlcs org:irncos 

(Shivaraman. '.\: Parhad. '.\~I: lmov:111•·c huardous waste b'calmcni tcchnol­

og~· series. ( 1991 ) • .J>.ppc:an in: 81olog1cal processes. 684 p .. 3. v.3. P!f. 39-"'6 

iin English).) 1450 TOXICITY REDUCTION THROUGH A.N AERATED 
SUBMERG!::D BIOLOGICAL FILTER TREATING WASTE- I 
WATER FROM AN on. REFINER\' SOUR WATER STRIP- I 1455DETOXlf1CATIONOFCONTAMINATEDSLUDGESUS­
PING UNIT (BIB-CEPIOOOlll) ! ING COMBINED MICROBIOLOGICAL AND PHOTOLYTIC 
Prcscnla informa..;c>n rclacioiwla a la composK:icin de las aguas rcsidualcs I DEGRADA TIVI APPROACHES (BIB-CEPI000126J 
acidas de las rcfmerias de petrolco. su toxi.:idad y dalos preliminarcs de Evaliia la conrribu.:ion de la dcscompos1ci0n focolilica y microbiologica de las 
lralabilicbd. Es~cificamcnlc nit proye.:to de iJ,vcstipcic>n sc ccnlra en la dioxinas m rca..""torcs de conucto liquido sc>lido como una .:onsccu.:ncia de 

cvaluaciOn de la efi.:imcia de un linro biolc)gico acrcado sumcrgido (FB . .\S) irndiacic>n l"\" e inoculacion de una biomasa. Las dioxina.• hm sidorcconocida.• 
como un medio pan rcduar la coxicidad en CSlaS aguas <i.."idas. El FBAS como las mayorcs sustancias cancerigcnas asociadas con cl creosou ~- pcntxlo-

incorpora caractcristicas de unidadcs de pcli.:ula biolc)gica lija y unidadcs de rofcnol. con1an11nanll=5 prcscntcs m lodos y suclos y q~ prc:s.mlan sigrufo:atwa 

lodos activados complcwncncc mciclados. Describe las ..:aractcristica. de la amcnaza de conwninacic>n de las aguas su~.as Los cblos mdi.:an qu.: 
unidad piloto de tra!amimlo. paramctros opcracionalco y rcsuhados obtcnidos CXISIC un ..:ambio m la cantid» de codos los constiluycntes ill\."olu..-rados en los 

(Carroll. C.G: \"cCll$tra. J:\: Buro. S.L ~lid-Atlantic lndllllrial Waste C<>nfcr· rcsiduos ~ crctlsOU ~- pcniaclorofmol cstucliados (Portier. Ralph J; Fujisak1. 
cnoe:c. 22. Philadclphi.i. 24-27 jul 1990. ( 1990). Appears in: Proceedings n(:'rc Kunikc·. Henry. Charles B. Innovative haurdous waste crcatmcnt technology 

T1<·cnry-SccOlld Jf1d-Atlanr:c lndusrr:al Wasre Conrerence: ha::ardous and,,,. series. (1991 ). Ap~an. in: B10IOR1cal processes. 684 p .. 3. \·.3. pr SS-64 [in 

dusrrra! wasres. pp. 3SS-376 [in English)) English].) 

1-'51 BIOLOGICAL LAND TREATMENT OF DIESEL FlJLL 
CONT AMINA TED SOIL; A CASE STUDY (BIB-CEPI000122J 
Disclllc lccni.:as de b'alanucntn h111logico en cl tcrrcnn. las cualcs \."icncn s1cndo 
cmplcacbs para la limp1eladc aproximadamenlc 11-1()() galonc:s de pccrol.:o diesel 

dcrramado' de un ianquc de alma.:enam1cnto en :\c-.. Jene~. E.I cra1am1~n10 
hiologi'o dcl pclrolcn d1c:scl en cl lcrrcno cst.t dingido al romp1mu:n10 de las 
frac..:mnc~ ck hulro.:arhuro~ por m1croori:ai11,mos a.cr1>hi'°" en cl cs1ra1r. sup<· 
nor dcl suclo dond.: cl nx1gcno csla d1sponihk f.slc s1<lcn:a do craum1cn10 
dnnucslra scr una "P••on nahlc para IA rc.:up.:ra'1on de suclos .:ontain1nddr" 

11: 

1456 REMOVAL AND RECOVERY OF HEAVY MET AL IONS 
FROM WASTEWATERS USING A NEW BIOSORBENT; 
ALCA SORB (BIB-CEPIOOOl27J 
Pr~nu una lc.:llologia dc hm.id.<orcion ,,,nocida con cl noml!rc de :\lga SORO. 
s1s1cma qu.: ha d<mc-.;cr~do scr de utilidad para cl craun11cn10 de \"M"IOS 11pos de 

aguas raidualcs l..u agua.• rt:eden scr cralada.• y los mctalc' pcsado< pucdcn 
scr rc.:upcrad°" ~ r<.:1dado< F.xponc la.• \"cnt.tJas quc cl malrnal do: mlcr.::unh10 

1oni.:o h1ologi.:o alga SOPR lic:nc '""'' I» resin» de 1nlcr.:amh1<' 1M1.:o 
.:onvcn.:1onal if>amall. [),:nms W . !Mil\ 311\"C harardous \\ .1.<IC lrcalm.:nl lc.:n· 



~ saXs. ( 1991 ). -~ 111: 81ologrca! pro.:.;s~. 6&.l p .. ;_ ~.J. pp. 65--:-: 

linEn~l-l 

H~7 IMMOBILIZATION OF MERCURY AND OTHER 
HEAVY l\IETALS IN son.. SEDIMENT. SLUDGE, Al'"D 
WATER BY SULFATE-REDUCING BACTERIA (BIB­
C~128) 
~--ribt b c~ de bbonlorio y ampo ~alizadi>s p:1n b inmo'-ili· 
n.:iOadd~,.X,~·ottoSm.:uks~msu.:1os..~ lodos~-~ 

U tA.-aoioPa SC baa cncsti!nul.v b. ~'icbddc b.s ~ sulf., mb.~ 
11¥2 loglz b ~-;oa de sulf:llOS a sulfuros ~- los mismos quc son 
in:>olubltscn ~ prn-1niatc!3 de csia mmen su mo,iliza..-ton. LaoestimubciOa 
st baa en b aplic:aci.ln de sulfaro de cakio st.."\> ( ~-.eso) 500re !os suclos o lodos 
~ pa-a promoni- b. forma.:::00 de sulfuro d.: hidrogoeno ~ en 
~-con k>s ioncs mcUlicos fonmrin los sulfUros meUlicos (iasol­

utiks ) .. ~a los problams ambiallaks y de salud~-udos .:on b. uliliza..-10n 
ck nu r.e.::aologi:t (R.:,is. :-;_\\"; Elmore. J: Edcnbom. H: Osborn.:. T: 

Holdswnrlh. G; HaddaL C: King. A: lnnonli'~ mzxdous w:im lrQlm<ml 

~sales. (1991). -~ in: 81o/og1ca! f""OCl!SSl!S. 61-4 p .. J. ,-_J. pp 
97-IOS lin En!Iisb).) 

1-158 STIMULATING CLEANER TECHNOLOGIES I 
TllROOGH ECONOMIC INSTRUMENTS: POSSIBILITIES I 
A.ND CO..~STRAINTS (BIB-CEPI000129) 
PRscma ~ias pr3..1icas adquir1'bs C1l difcrcnr.:s pais.:s ~- bs carps p;n 
CSlimub.r u..'llOlogias mas limpias. El ana!isis dcmucs1r.11 quc cstos inslrummlOS 

.:con<imicos pueden. en ~ coadicion.:s. cj.:n."\?f un dl!\."1o positi~o 

sobrc d d.:smoDo y b puesu en n-.archa de io:nologias mas limpias. Sin 
.emlmgo. en b pri..'tica. .:1 uso d= insuum.:nros econcimi..--os ha pro~oado 
pnn.;ipalmmc u.;nologias cf.: "fm de proccso- en lugar de pr~cntins. Pan 
pockr so1,-Clllal' b.s ~ diflQltwles exislaUs para cstimubt teawlogias 
am limpias. sc propone ampliar las pttUrlkS ~-as de~ 

de mmcn a baccrb surgir como una m.a:;-w ~-a tttnotogica. Tomando 
por b3s.: a!gunos tjemplos . .::umina cu»es pu.:dan scr !os punlOS cf.: impa..--ro 
quc .:su amplia pcnpcclin kenOlogic~ pucda ofrcc.:1" a le;~ gobicmos pan 
:imncnur su influencia dircelln (Cr.uno:T. J.; S.:hoL L -~- F. ,.an d.:r. :\bas 
G«slo:nrws. G.: lndusll) and.:1nironment. (April 1990). pp. 46-S3 (in English). 
0378-9993) 

1-159 GESTION DE RESIDUOS PELIGROSOS Y EL PRO­
GRAMA REGIONAL DEL CEPIS (BIB-CEPIOOOl:iO) 
(Benavides. Lnia: Risso. Wanda: CEPIS (Lima. PE): Hojas d.: dinllgxion 
!Calica.(~ 1991). pp. 1-8 (in Spanish).) 

14Ml INFORM£ SOBRE PROPUESTAS DETRA TAMIENTOO 
CRITERIOS PARA REDUCIR LA CARGA ORGANICA DE 
LAS AGUAS RESIDUALES DE LA INDUSTRIA DEL AZU· 
CAR, DE DESTILERIAS Y DE LA LEVADURA (BIB­
CEPIOOOJJI) 
Rc.:omicncb sobt"c !a definici0n dcl sist.:ma de tnWniento u 01ros .:rilcrios para 
rcducir b arga orpnia dc las agiw residua.l.:s de los ingenios cic azilcar. de 
los "trapic:hcs" (ind1Js1ria de azUc:ar integral no ccnaifupdo ). de las deslilerias 
y de b indUSU'ia de produccion de levadun en Colombia. ln.:luyc c~o dcl 
trawnientode los sistcmas f>"opuesros encada unade csus indusvias ('.\lontciro. 
Celso Eufrasio; Corporacioo Autcinoma Regional dcl Cauca (Cali. CO): OPS 

(Bogota. CO); ( 1992). App.:ars in: l"formc sobrc propucs1as de tra1am1c"ro o 
c:mcnos para rcduc1r la cargo orgamca de las aguas resuiuales de la mdusma 
de/ irucar. de dcsr1/tmas y de la /evadura. pp. 2~ (m Spanish].) 

J-161 CONTROL AND TREATMENT OF HAZARDOUS 
(CHEMICAL) WASTES IN HONG KONG (BfB.CEPIOOOlJl) 
Aborda sobre cl control institucional y los mcto1<>S de iratamicntc qu.: csUn 
sicndo adoptados en Hong ll:ong para cl cmtrol de los rcs1duos pchgrosoi. ln<hca 

quc por razon.:s lingii1sll.:a.<. sc llama r.:siduos pt:hgrosos a Ins rcsiduos qunru· 

""'· 1em11no •1ue .:s ~ropiado al tradu..:irlo al cantone•. Prcs.:nu las dificultades 
de inlrndu.:ir pro.:ed1micntos de mancJ" ' cnntr11I de rcs1duoc. pchgrm;os en un~ 
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wcicd3d industriahzada. Dis..-iac las w..-w: .. ..s dd ~ pan d cks.lrroll,, 
dc um iqisb..--iOn y plO\.isicin ck ~-..-iocs ~ d problcim de kls r.:siJuos 
pdigiosos en Hong Koag. Desai~ cl pbn dt a..--.:iOn fomuabdo .:n bas.: a .:xitos 
y fnasos en di'~:n lugarcs 0'~ J.'.\L Cheung. 8.; fmg. C.H.: l..:i... P.C.k .. 
~la.. P. \\".; Roodwa.. R.C.: Stokoc. '.\l.L Tong. R.: \\";&Stie ~o.cm.:nt &: 

n:scarcb: jounW oflh.: lnwmalional Solid \\".JStes and Public Cleansing Ass.>­

.:Wion.. (Jun.: 1991). pp. t6i-169 [in English!- 073+2-l2X) 

1""2 TREATMENT OF ORGANIC-CONT AMINA TED ll'""Dl'S­
TRIAL WASTES USING CEMENT-BASED STABIUZA­
TIONJSOLIDfio""ICA TION; MICROSTRUCTURAL A."iAL YSIS 
OF CEMENT-ORGANIC (BIB-CEPIOOOlll) 
Enfatiu que Ulla ck las prin..;palcs do:flCJC1lcias cf.: los proccsos ck .:subib­
zxic>n solidifiaciOn basados enc· :IClllo es b inc~1Jad pan tnm =tJuos 
inorJ:iaicos .-Olllmlinados COG aukrial orgmKo o n:siduos orpnicos lndr.:.i 
que los compuestos orpni..--os son pobmnienu ~ m um nurnz de 
c.:mcnto y ~ 1ial.:n Ult .:r .... --ro pcrjudi..-1.il CS.:3Salll.:lll.: .;,>m. 

prmdido. sobrc b bidntlt..""lClll del ~() y d dcsam>llo ck =isl.:n.:i.>. ln\.:S· 
tiga al~ aspe..--ios funcbmcnulcs d.: b.s intcracciones de dos compu.:stos 
orpni..--os. klorof.:nol y .:loronaftal.:n. COG una rmll1Z d.: can.:aio. Exmiina 
los .:f«lOS de eslos dos ~ sobr.: las propicd;adcs mi..~-nnles 

dd CcmmlO ~- fija los raubdos para b aplicacicin pn..--b..--a d.: b csubili­

za..--iOn sotidiftaeiOO (~loot~. D'.\I: Sollars. CJ: Pat"'.'·· R. Tarling. S.E; 
Barnes. P:. Henderson. E: \\"ZS".c ~A resc.dt: journal oflht lnta­
!Ulioml Solid \\":ast.:s and Public Ckansing . .\ssocUlioa \.-\pril 1991 ). pp. 
103-111 [in English). 0734-242..\:) 

1"'63 TREATMENT OF ORCA.l"flC-CONTAMINATED INDUS­
TRIAL WASTES USING CEMENT-BASED ST ABILIZA­
TIONISOLIDIDCATION; MICROSTRUCllJRAL ANALYSIS 
OF THE ORGANOPIBLIC CLAY AS A PRE-SOLIDIFICA­
TION ADSORBENT (BIB-CEPIOOOIJ.&1 
Sdialz qu.: bs an:il1as orpnofilic:a:; atrxn crccicntement.: la .11cn<.-i0n como 
adsofbenres porcncialcs prc-wlidifi..-acion paa rcducir b.s ~cion.:s adva­
sas compues105 orpnicos-«mmto .:n sistcmas de solidificaciOn csubilin.:ioo. 

PRScnra csrudios miaocstrucnlr.lles .:xr.:nsivos cf.: int.:ncciones cntr\: ucilb 
organofi!ica. conraucndo rcsiduos orpnicos adsorbidos. y una matriz d.: .:.:· 

m.:nto. Examin.1 c0mo la prcscncia de arcilb -xganofilica m u;aa m.:zd.i ck 
ccmento a..'"llia como um inktfasc mire complW:Stos orpnicos y b pasta ck 
ccmmto y modifu:a las ra.:cioncs d.: hidnucioo del ccmmto Pr.:pan una 
varicdad de mezclas para caractcrizar la ~ck la arcilb organofilica con 
compuestos fen6ticos y c:.:mento us.indo ntdodos micro.:struallnlcs. Los r.:sul­
tados mues1nll qu.: b prcsencia de an-ilb orpnofilica en una mczcb c.:­
mcnto an:ilb retarda pu1=ialm.:nk cl proc.eso d.: hidnlacioo del c.:mmto ~ 
csubiliza b C1lringiu. un produ..--io inlermcdio en b hidrauciOn nonnai del 
ccmcnro. El .:studio indica quc cl uso cuidadoso cf.: an:illas organofilicas pucde 
mhu:ir los cfcaos advcrsos de compu.:stos org:inicos m cl fragwulo del c.:· 
mcnto. Concluyc qu.: eSIC Ultimo cfccto podria scr lilil m cl disalo de mczcbs 
ck solidificaci<>n basada m cl ccmcnlO .:ontcnicmlo arc:illas org;ino1ilicas para 
cl 1ratamicnto cxitoso de rcsicluos UlduslriaJ.:s con .:onuminacion orpni.:a 
('.\fontgomcry. D.~I: Sotbn. C.J; P~·. R; Tarling. S.E: Barnes. P-. H.:ndcrson. 
E: W astc man.igcmmr A research: journal of !he lntcmalional Solid W astcs and 
Publ~ Cleansing Association. (April 1991). pp. I 13-125 [in English). 07J-l-
232X) 

1464 ELIMINACION DE DESICHOS DE. INSTITIJCIO!ll"ES 
PUBLICAS Y PRIV ADAS DEL SECTOR SALUD. DE.L CIR­
CULO DE TRABAJO LAGA DE LA REPUBL!CA FEDERAL 
DE ALEMANIA (BOKEPJ000135) 
Proporciona ind1ca.:ioncs para la minimizacioo y chminaci"'1 de descchos ck los 
ccntros pilblicos y pri\·ados del sector salud. Toma en .:uenu los prin.:ip1os del 

sector de descchos sobre la min1m1za.:ion y la utili7..ici0n; y responde c111gual 
mcd1da a los rcqucrimicntos higicni.:os (CAPRE (San J05c:. CR). (I 9'n) .. .\p­

pcan; m: £/1mmac1m1d<! desec:hfJs de 1'1.<l1t1<c1ories p,;Mica.< y pr:»llda.< del .<<'ClfJ• 
sa/ud. dtl C1rcuio d~ rraha;o i-·Vi.·i de ia Rep11b/1ca Fedcra: de .~lema'lla. Pl' 
2R (in Spamshl.> 

11.l 
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14"5 TA ABFALL; ABFALL- UND RESTSTOFF UBER­
WACHUNGS- VERORDNUNG. RECHTS- UND ~'ERWAlr 
TIINGSVORSCHRIFTEN, MIT VORDRUCKMUSTER.l\i UND 
Err."ER ERL.\UTERNDEN EINFUHRUNG (BIB-CEPIOU0136l 
En b primen p¥k infomu sobtt los pa5'>S kali~ pan cl~ cit 
unlnl3lllimlo fisi..-o. quimi.."O'." bio!Ogi.."O. ~ .:omo bin..~'." disposicicia 
ck rcsiduos ~-QI.es En b s.:gunda patie • .enfo..--a los fiuw:bm.euos juridi.."05 
ck b Abf:al~ (Le~- rcfcrau.. ;a los ckspttdic~ I. dd Abfillbcstim­
-p,-~ (R~o cit dckrmimciOnck ~'ios).. mire ocrw. 
En b aaan ~- lillim:a p;an.e. c:q>b.."2 los rcquisitos jun4i,;i<ls ~­
t:alcs .:omo b Bundi:sinuniomsd11azgaca 11...:~· Fcdml de Emisioa!s) (~­
l.m. Wan.:r: (1991). Appe;an in: r.; .-tb_rdli: Ab_faii- and R~stsrc#[ ibu­
•·aclrangs- l"erordnang. Rulrts· .,,d i"erralnangn-orscltnften. •It 

iO.-ncbaisr~ nnd e11ter Eriaut.ern«n n~Jrn.,ig. PP- 286 (in GmnanJ.) 

1-166 FOURm FORUM ON INNOVATIVE HAZARDOUS 
WASTE TREA DIENT TECHNOLOGIES; DOMESTIC AND 
INTERNATIONAL (BOKEPIG00137l 
(En\~ Prok..--tion -~~- (W~on. D.C.. l"S). Offi.:.e of Solid 

Wut.: ;and~~- R.espoas.e: Forum on lnno'-atiw H;azardous W ztie T .-ea­
mm T .:dmologjcs. S• F~-is.:o. 17-i 9 llO\·_ 1992. ( 1992). .-\pp.ears in: Foartlr 
_r"onurr on rmro\'Ol?ve lra:ardou •·aste treatlflOlt technologres: ~snc ONJ 
mtetr.anonoi. PP- 6 (in Englishl) 

14"7 MANEJO Y DISPOSICION DE RESIDUALES PEU­
GROSOS EN CUBA (BllKEPIOIOl.381 
E.-qione la si1uaciOn aicnW ~- mmrjo de bs princip;aks indus1rias ~- qu.e 
~ descchos p.eligrosos ~- su anr.."'1Criuci0n cuald.atin. su recicbjc y o 
disposimn fui;al y su aprovcciumiarto ccon0mico. COlllCllU sobR las nonms 
~- kgjsbciOo en~ c;arnpo (Hananda F~u. Clan Olp; \"allc Rios. Hildc­
lis;a; Asocia:iOn lntienmcrican;a de lng.micria Sanituia y .-\mblCllUI (Ciucbd cit 
[..;a~ l:l"}; Conp-cso de La Asoci;aciOn ldcnmcriam de lngmicri;a 
S.ibria y .~biGul.. 23. CiUlbd ck La Hab;am. :2-2S nO\·. 1992. !\.lemorias 
ckl XXlll Congrcso de b . .\socixiOn lntcnmcric:m;a de lngnicrU SanilarU ~­
.-\mbialral. ( 1992). :\ppc~ in: .-ibastec11'frmto de agua 1carrdes1. rraumr1errro 
tk residllaks: parte I y :!. 2 ,._pp. 743-750 [in SJwlishl ) 

1-"8 GUIASPARA EL TRATAMIENTOY LA DISPOSICION 
DE PEQUENAS CANTIDADES DE DESECHOS DE 
PLAGUICIDAS (BIB-CEPIOOOl391 
Proporcion;a pauus para cl tratanicr.co y disposi.:iOll ugur.a de los dcscchos de 

pbguicicb$ .:on cl fm ck C\U un d..no a las pcrsonas y cl medio amb~­
Rc:\isa bs divcrsas op..-ioncs simples de trzwnicnt,, y dispasi.:icin quc l"JCdcn 
ur .ailizadas aiando u disponc de rcanos limitad<>s Enfatiz;am bdispasiciOn 
de pcqWlbs c:llllid;adcs de deuchos de pbgui..-icbs -hasu apro~ 25 
kg 0 25 I de pbgui..;cbs ( 0 bicn 2 a 3 I 0 2 a 3 kg de pl;aguicidas SUMalllmte 

to:iOcos )- y sus m\·ascs. lnclu~-c: fum~ de infonm.:ian adi.:ioaal sobrc la 
disposiciOn de m;a\·ores canricbdcs ck ckscchos de pl;aguicidas (Smith. James 
E: Helmick.. knnifcr. OPS (Washington. D.C.. l.S): (1993) •. .\ppcm in: Gu1as 
para el rraram1t1110 y lo d11pos1C1011 de peqaelias canridooes de dluclros de 
plaga1c1da1. PP- 93 (in Spanish 1-) 

1-169 NEXT GENERATION; REDUCING TOXIC POLWT­
ANTS (BOKEPIOOOJ40) 
Anahza los ajustn regulatonos c:stablcc;idos par:i las normas de c:flllCllkS 
ba;ados en b alidad ck I agu;a y los cambios inhcrcntes rcqucridos por los 
sislcmas. de trawnimto de propicdad pUbhc;i. Rcporta las .:stmc:gjas para cl 
tntamimto de bs aguas rcsiduaks m Sacramento. California para c;umplir c;on 
los nu.:\·os rcqucrimcntos. Enfat1z;a la ncc;esidad ck un;a rcduccic>n de toxic<» a 
tn\·es dcl c;ontrol de las fucntcs y progranw ck minimiza.:ion de rcs1duos pMa 
dasnunuir l;a n.:.-:c:s1dad de tratam1entos .::ostosos antes de su disposi.:i0n final 
(!\.kDonald. H. Stephen: Demar. Jamel; Creson. Chef} I F .. James. !\.lari Sanna: 
Krdo. Wendell H.. Watc:r C:ft\ll"Ollmcnt A lcchr1oln~. (June: 1992). (an Enitlishl 
I0-1+9-l?JI 

11~ 

1470 HAZARDOUS WASTE mEATMENT TRENDS IN mE 
U.S [BIB-CEPIOOOI4JI 
E."q)li;:;a que d dcsmollo del lnbmiGl!o de rcsimos pdigJUSOS ~- las licnias 
de minimiu.'iOa de cksp.erdicios c:n los ESl2dos l"nidos h.m sido brgamct* 
;unp :ados poc dos .:sunitos prin..-ip:alc:s en armto ;a b prutcc..-ion dc:I medro 
:1mbimrc: cl ·R~ COOSU\-;ation ~ Rcco\~ .-\.."1- (RCRA) y cl ·comprc­
bmsi'-c En,iromnaaJ Rcspoas.c. C~ .t ~- .-\..-i·. cono..-.do 
.:omocrSl"PERfl;o..l)".Sai.ll;aqueclprogsan;adeRCRA~acministnciOc:> 

~ b tiGn ~- las aiormes Clllllicb.its de despadi..-ics pcligrosos que ~ 
- soluciOn bajo cl Superfund a:ciesd.111 um npida <e:q>a1Sicio de b apacidad 
de uaaniemo de rcsiGios pdigrosos c ino\-;a..-iOn ~..._ lndic;a que par;a 

salisf~ - DC«Sicbdcs.. los administndcns y ~de d.espadicios 
mn ino:rmxlllado b caipa.:icl;ad de tntm11a110 tmni.:o. lnfonn;a que -
k.:nicas jupnn 1111 rol impolbnk en los cs!ucrzos futuros pan tmnc;. con 
ci;a~wscguricbd los rcsidYos pcligrosos (Skimcr. John H: W;asi,: m~ 

.t n:s.:;arch: jourmJ of the lntmi.atiorW Solid W astcs and Pub~ Cleansing 

. .\ssoa;alion. (Fe~- 1991),. PP- ~~3 (in English!. 073+2-l2.\:i 

1471 IMPROVING BIODEGRADABllJTY OF INDUSTRIAL 
WASTEWATER CONTAINING REFRACTORY POLUTANT 
BY OZONATION (BIIKEPltMI01421 
E.studia cl mejonmian de b biodcgnlbbilida de los dlucntcs industri:alc ;a 
In\~ de b ollicbL-iOn con ozono. £,-aim cl efccto :k b cOllQentrai:iOn ini..-i:al 
dcl .::ClllUllllDde. pH. dosis de ozono y b biodqJad;abilida de una mezcb de 
.:ompucs10IS para daamimr las .:ondicioaa Optimas de bioclegr;adabilicbd. Los 
Qllll)JUCStos esnwl1ados inc~-cn: acid.> sulfOaicc de n;aplUleno (ASS). fcnol 
balccno y piridina. Esludi;a umbiCn b cficicnci;a de lnUmicnto de 1111 cflwuie 
indmlrW COldCnicndo ASS en un sistcma de lodos Xii\~- Dcmucsin b 
,-mtaja de la ozoaiza:i.Jn en d tnumicnto de los cflucntcs .::ontcnicndo los 
.:ompucstos anrcs ciiados. cxcqito para cl caso ckl fcnol en que b ozoniza:iOl'I 
time dcctos ad"-cnos en b biodegJ;adabilicbd (Shin. Hang-Sik: Lim. Ja:-Lim: 
Ahn. Dult-\\"on: Pacif..: Basin Consortium for Hazardous Waste Rcscan:h 
(Honolulu. l"S); Pacif.c Buin Coafnencc on Hazardous Wastie.. Banglc.ok.. fr 10 
:abr. 1992.. (1992),. Appears m: Proc«drngs of Paa_fic Basin Conjernu:e"" 
Htrardous Waste. pp. 1-12 (in Englishl> 

1472 TREATMENT AND DISPOSAL OF HEAVY METAL 
WASTE USING CEMINTITIOUS SOLIDIFICATION [BIB­
CEPIOOOl.U) 
Dcscnlleclempkodeb'"11i.::;adctn1ami~solidif..:a.:iC:i.~iiiu.:i0npar;a 

rcducir la mo'ilicbd de los rnd;alcs pcs;ados dew rnancnquc noprcscntc: pcligro 
ambiallal. Los m.--talcs pcsados: arseni.::o. plat.a. admio. cromo. mcn.-urio y 
piomo. con-cspondcn a los prCSClllCS en cl lodo gcncrado en cl csunquc de una 
torrc de cnfNmiano cit una pbnu industri;aJ_ Estudia dos fucrus de siliu: 
.::cmmto portland ordimrio y b m.:zcb ck o:m.:nro pcxtbnd ordinario y ccniu 
de cascara de arroz en cantidaMs igu;alcs. ln\·estiga el compon.amicnlo del lodo 
ln1ado m cl lupr de II disposi.:i0n final. Los resuludos 'llUestnn quc para 
logr;ar la inmo,·ilizxiOn cxitosa de todos los metales pcsados mmciomdos. los 
rcqucrimicntos de b mezcb ;aglomcrantc cs por lo mcnos tres vc'es la c;antidad 
dcl 1odo. Se cllCOlllro quc ambos 1ipos ck ;aglomcnnte son bumos ar;mtcs 
inmo'iliz;antcs (Penha. G.L: Ballcslcros. F.C.: Cepeda. 1\.1.L.: Pacific Barn 
Consortiwn for Hazardous Waste Rcuarch (Honolulu. liS )". Pacific Basin 
Conference on Hazardous W asie. Banglc.ok. fr 10 abr. 1992. ( 1992). Ai "Can in 
Proc«dll'lgs of Pacific Basr11 Cor(erence "'Htrardous Waste. pp. I-IS (in 

English I-> 

1473 HYDRATION REACTIONS DURING THE SOLIDIFICA­
Tl ON /ST A Bl LISA Tl ON OF TOXIC WASTES (BIB­
CEPI000144) 
Explica quc cl uso de .::cmmto ,. material.es puzolinic<» par.a b soliddi.;a,ion y 
csW>ilizac:ion ck rcsiduos industrialcs toxi'os es pra.:1acado en mu.:hos paisn 
!\.lu.:hos residuos industnaks 1oxic;os, sin embargo. conti~n c;omponcntcs quo: 
in1cnctuan con los malc:riales aglnmc:ranles de ul manera quc: el desarrollo dc:I 
fraguado ~ rcsaslcn.:ia de la mezda ~ohdili.:antc sc H ;afc:.::uda R.e\·rsa las 
rcac~1nnc:s quc oc;urrcn. puticulmncntc dunnlc las primer» cup.is de ~nhdifi-



.:ar.."iOa (K«. ~ C. C ffi!Js_ Colm 0:. Solbrs. C P~-. Rog.er J: P~i.: 
&sin Comonium f.,.. fbza'llous Wast.e Rcsardl (Honolulu. l"S): Pa.."iflC 9asul 
coor~oo~WzU'.Ban~ol.6-lOahr-.1992.(1992). . .\ppc:arsin: I 
Proar.bngs o/Poc~fic &m11 C~Vmce on Ha::anit:Ms Waste. pp. 1-10 [in ! 
~I-> . i 
1474 SOLVENT EXTRACTION TECHNOLOGY~~ ! 
OUS WASTE MINIMIZATION AND TREATMENT (BIB- j 
CEPll0014S) : 
Rcporu rcsullados ck cstudios de labonlorio ~-a~ pilotopan la ~;oa ! 
y rcmociOn ck ioncs ck maaks pesadosck solucioDes ~ck f..mousmdo 
la -logia ck c:ctracciOn por soh-mt.:. Las soluciones resicluaks ck fllm"O 
pucdm scr gcner3das en la~ ck pipDClll05. CODCalll'Xicin y purif..:a­
cicin cit mincnl. mmufadln de CompollCftlCS dcarciaicos. y ~de 
llld3!. La ~ de cxni.--ciOn por solvcnk ha sido apliada pcx- nut.ilos 
aiioscn la bimo mcWl!rgA. usadaencl proccsamicntode los miDmks de unnio 
~- en la pur'.fica.."iOD y o coo.."Clllr.lciOn dt ,-mos iones ~""OS m la indusuia 
de la Rfinaia cit mctalcs (~lanin Lai. Zhugcn: T mn~-. Alfml: ~lobm. Roaald: 
Pa..-ific Basin Consonium fOI" Haardous Waste Rcsardl (Honolulu. l"S): 
Pacif"IC Basin coar~c Oii Haurdous Wzstc. ~ 6-10 •. 1992. 
( 1992). -~ in: Procmlmgs ~-Poer.fie Ban11 Col(ermce on Ha::ardorls 
Hane. pp. 1-20 [in En!lishJ-) 

1475 WASTE MINIMIZATION STUDY FOR A PAPER MANU­
FACTURING COMPANY INT AIW AN (BJB.CEPIOOOl-16) 
l'resalla proy«to ck ckmoslraciOn de minimizxiOn de residuos m la indmlria 
del papcl m T~ fa-Dia c identiftca las opcioncs ck mluccicin ck rcsiduos. 
indicmdo los procesos dcadc CSU tCcnica pue:lc aplicarsc. lncluyc costoc y 
balcftcios de cst.e proyecto(Lung Kuo. Sheng: YllUI Hsieh.Tc: S~-mn Hw;mg. 
Li: Chm. Da'id; Wu. Mia; Pacifu: Basin Consonium for Hazardoii5 Wasie 
Rcsarcb (HClllOlulu. l."S): Pacific Basin Confemicc on lbT.ardous Wask. 
BangkoL 6-IQ u. 1992. (1992). Appears in: Proceedings cf Poa_fic Btum 
Coefemrceon Ha::ardt111.s Waste. pp. 1-12 (in English).) 

1476 DISPOSAL MEmODS FOR SMALL QUANTITIES OF 
SOME HAZARDOUS CHEMICAL WASTES (BJ:B.CEPIOOOl47) 
Infonna sobrc mdoclos de uaamimto ~ disposKicin de aJgunas sales de melalcs 
pcsados (Pb. Cd. Sb. Fe. Hi. Al Cu. !I.lg. Co). tides. solvCl'llCS organicos 
(Dioxan.. Tetra bidrofuran). aminas y pcsticidas (Diqucl. A~-3dex.. pi<:lonm y· 
2.+D. Rcpona cl uso de una mczcla a b..s.: de carbonaro de sodio. bcntonila de 
sodio y arena. la aial sc ha dcmosvado scr de utilidad pan c I 1nt1micnt\l de 
dcmmcs deunumplia-.-aricdadde liqu•dos(Armour. Margaret Ann; Rmccka. 
Doma M; Crcnr. John A: Chang. !1.lui: Sp~1k~aki Ginni; Pacific Basin 
Consortium for Hazardous Waste Research (Honolulu. l"S): Pacific &sin 
Confcrmcc on Hazardous W astc. Banglcol. 6-10 abr. I 992. ( 1992). Appears in: 
Procwl1ngs of Pacific Bosm Conference on Ha::ardt111.s Wasre. pp. 1-10 [in 
English).) 

1477 TECHNICAL ISSUES ON LONG-TERM PERFORM­
ANCE OF SOLIDD1EDIST ABILIZED WASTE FORMS (BIB­
CE~l48) 
Sosticftc quc cl cxi1o dcl lr.IWnicnto de rcsiduos pcligrosos por S<'lidificaciOn y 
cstabilizacioo dcpcnck de la apacidad del rcsiduo tralado para soponar condi­
cioncs fisicas y quimicas del clima sin libmr los con&aminantcs auapados. La 
durabilidad cspcnda de miduos trudos ha sido cstimada en bau a rcsuhados 
ck prucbas de laborator · •. ~o nuna sc ha corSinnado en prucbas de campo y 
monitorcos. Describe cl est.ado de la cstimaei0n de la durabiliclad de cstos 
rcsiduos lr.lla6>s y un progr.una de investigaci0n propucsto para mcjorv la 
prcdi<:c:ion del cxito dcl traLarraicnto por solidificacion. cstabilizaci0n (Erickson. 
Palricia !I.I.: Kirk. Diana R.: Wiles. Carlton C.: Pacific Basin Consortium for 
Hazardous Waste Research (Honolulu. L'S): Pacific Basin Confcrcnc:c on Haz­
ardous Waste. Bangkok. 6-10 abr. 199:. (1992). Appcan 1n: ProcHd,,,gs of 
Pacific Bosm Conrerc11Cc "" ffo:ardous Waste. pp. 1-13 (in English).) 

1478ZERODISCHARGE: AGOALWHOSETIEMHASCOME 
? (BJB.CEPIOOOl 49) 
SCl'Lala queen 1972 fuc lapnmcra yunica vc7. quc un csulut<> amhicnt.11 modemn 
de Ins utado• l'nid<>S 1ncluyo cl concept<> de "descargaa ccm" Deline la 
.. de.c arsa ccrn" n<> pr<>p1amcn1c como 1111 traLUnicn1n. 11n<> mai. b1cn cnmn una 
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cbmin.aciOn Wta1 o '-lnml de lll3krial po:liSfOSO pro•-=-nt.e ck a:ti~·icbdts 
producti'-as. ck USl' ~- RSiduo&. l::.'lJb..--a GU.: b fdosofi.a de la aulidad de cfac.vps 
c5U oricn~ a rttmpbz.-:sus1&1i.."ias pcrs~ Wes como PCB. quc paakn 
scr no..--n-z pmn.menlancdc a largo plazo al medio mnbimk.. por ou-as sustan­
aas qut WJI\ a;imjladzs y dqnd.11iu sin QllUr aingUn dlliio. India qUo: 

algua.>s scguidcns de ~ p.=amalO aJcpn b etam-_-;.m de ~OS 
quinUcos DO cfcscablcs.. lu allll sipifi.:ri.a COOW Ct'D ID& ~ acl.:cuad;J 

cpot pRSCriba fccba de tmaino de ~ ck mci- proclucto:s. Afinm qu.: otros 

prd"iaea un COll\.-qto basado m b prueba absolur.a ck qu.: um susuncia cs 
scgun CD taminos de saJud v proi.e.:ciQU anbimlaJ ~ de pmaitir SU fabn· 
cxiOa y· uso (Elake. Da,-Jd: Ford. ~-. Frudmm.. Paal: ~ .low: !l.lchoa. 
L~-ndcl· Waller. CD'inlamcnt It t.:dmology. (Oc:tobcr 1992). pp. ~l-61 (in 
English). 104-f-949~) 

J.&79 ESTUDIO DE F ACTIBILIDAD RESIDUOS PELI· 
GROSQS, PROVINCIA DE BUENOS AIRES (BIB-CEPIOOOISO) 
Enhia las .:oadic-;oaes ~ de procbciOn ck rniduos p.:li!JOSOS y la 

faciibilidad dd coa1rol y lnlmlicnro de cstos residuos. ldmtif1C& cl marco de 
~ CDstca~ y· malin lai lqjsbcioacs ,;galkS CD cl ordm PfO'in­
cial.. nacioml y ~ la Icy ~ del • .\eta de Consa'\-acicia ~· 

m:upcracion de RCUnOS (Dames &: ~loorc (Buenos Aires. AR.)" •• .\rgaltim. 
~linislerio de Salud y . .\a:icin Soaal (Buenos . .\iRs. AR): ( 1992). Appears in: 
Esnu/lo def0cnb1bdad res1dllos pel:grosos. pro-~nCJc de BaOIOS Aires. pp. 111 

I in Spanish J.) 

1480 MOLTEN SALT OXIDATION OF HAZARDOUS AND 
MIXED WASTE (818-CEPIOOOISI) 
Prescnta tCcnica de ollidaciOn pcx-mcdio de sal fimdida pzn RSiduos pcligJOSOS 
y macla de rcsiduos (radioaciivos y pcligJCSOS) como un au.:,·o proccso para 
dcstluir los O:omponclltcs pcligrosos de los RSiduos combustiDlcs a b VC:Z 

minimizar las aaisioacs de mew.es pcsados y ndiomiclidos. Explica que 
cspccics Pllioactr.-as. lalcs como los productos ck fusi0n de ticms ruas o 
clcmmtos actinidos son rctcnidos en cl bano de las sales fundidas. las quc csWi 
confonnadas por carbonato de sodio ~- doruro de sodio. Sei\ala babcrsc mcdido 
99 
de re1mci<in pan d Cs. Sr. Ra. Eu. l Cr. !I.In. Fe. Hi. Coy Pb. Prcsmta rcsuhados 
al aplicar CSU t«nica en cl trabmicnto de rcsiduos con sol~·cntcs halogcnados. 
PCBs. agcntcs quimicos de gucrra. soh·cntcs contarninados .:on unnio y scilidos 
coiuarninados con plutonio. Indica las ,-eiujas y dcsvcraajas de CSU t«nica 
(Gay. Richard L: Pacific Basin Consartium for Hazardous Waste Rcscan=h 
(Honolulu. l"S): Pxifi.: Basin Confcrcri.:con Hazardous Waste. Bllnglcok.. 6-10 
abr. 1992. (l9S2). Appcan in: Proceedings <!Pacific Bann Conference on 
Ha::ardt111.s Waste. pp. I-13 (in English).) 

1481 WASTE MINIMIZATION: A MAJOR CONCERN OF THE 
CHEMICAL INDUSTRY (BJB.CEPIOOOISl) 
Sctlab quc abaslCCcr la crccimtc demanda de la sociedad por bicncs y scrvicios 
csti conduciendo a U11 agotamiento de los rcc:ursos y a un aumcnto de la caniidad 
de rcsiduos g:nmdos. La unicidad de la industria quimica rcquicre de solucin­
ncs apccialcs. Afmna que cl mancjo y minunizacilin de dcspcrdicios. inc:luso 
cl rcciclajc. la rcutiliucic.\n y la valorizaci.>n debcn convcninc en panes ~­
pales de todo proccso proCIUCtivo. Present& ejemplos. a nivel pupal de produc­
t~ y a nivcl de mcdios de transpone. de programas de exito quc cluninaron o 
•cdujcron sipiifu:ati\·amcnlC los dcspcrdic:ios gcncrados. Infonna soClrc la gen­
eraaon de miduos. cantidad. tratamicnto. minimizacilin y rccKlajc de los 
mismos (Gujcr. t:. ~ l.nlcrmlional Seminar on Industrial Residuals !l.lanagcmenl 
SaJ,·ador. 7-9 '.\ov. 1990. Waser sc:im:c and lcchnology. (1991 ). pp. 43-S6 (in 
English). 0273-1223) 

1412 PROCESS DEVELOPMENT IN PHENOLIC WASTEWA­
TER TR£ATMINT (BIB-CEPI000153J 
lndica que la limiW:iOll en cl niwl de componcntcs fencili<:os de los cllucnlcs 
1ndustrialcs rcqu1crc dcl '.\itroclor. un t1:itam1cnto de los licorcs de origcn quc 
proccden de su unidad de produccion de nnrnfcn<>lcs. anlcs de cnviarlo~ al 
lr.llamicnto bio!Opco. Scl'lala quc la htcratura ~· cxpcn,;,nc1a llCUmuladu durantc 
los ultimos allt'l!I mueitran quc la r•m<>emn de compucslos nnrnfcnolic°" a 
elcvadu tcmpcrarur» cs potcnc1almcntc pchgrosa. dcbidc> a la incstabilidid 
lcnnica quc caraacrii:a a estos prod~tns DeHJT<>lla un nuno proccsn m1nim1-
1ancfo los ncsgos 1cm11~ns y rc"1pcrando ICK nnrnfcnolcs con un ai o gradn de 

II~ 
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puttu (Ta..'i.ein.. AC. &bssuno. G.L. lnlml.1llOIW SmtinM on lndus'"-11 
R.:sdWs '.\I~ S.il\~. 7-9 ~.,,. 1990. W.11tt s.::~c md t~lm<>l­

o~. (l!JH. pp i.-81 fm English!. (.~73-1213' 

1483 HA1'"Dll"iG A~D PROCESSL"'IC OF HAZARDOUS 
SOLID WASTES FROM PETROCIEMICAL INDl!STRIES; 
CETREL'S EXPERIENCE IB~EPIOOOIS-4) 
Expli.:a ~ b .:n:..-..."111.e ~-iOn d.: ttSidoos si>lidos pdigrosos. qtk! nesulbn 
deb ciptd.i c~ioo de,.,.,_ A-ti,icf.icks industn.iks .-knrro deb~ 
~ um ckfuU.."Wn m~ .:onsctaitt ~ cuicbdos.i p3R -=sublc..-cr bs .ikrm­
ti-:as nDS .idn"U311.is.i b cbsposi.;iOn fmal d.: cstos ttStduos . .i fmdec,imcfc..10s 
no.=1'-os en d ~ft) .imbl.enr.:- ~· en b pobb..-lon. lnfon03 qu.e cl C.:nlro de 
T r.it.imient<' ck E~ucnt.:s liquidos ~ Residuos lndustri.ilcs Esp.ecialcs 
1CETREL). i.lc.iliz3d..' en C;sn.i.;n B.ihi.i. cs ttSpOllS.lbk ckl fun..~to 
d.: 11111> ck los sistcm.is nm .:ompktos y c~kJ05 ck rmntjo ck rnilbis sOlidos 
pdagrosos ~s .iproxim.id:uamr.: por 50 indmtnas quimi..~ y pdro­

quunh;:as PrCSC!lb U1U 'ision gcn.:r.il ckl funciommicnl:o ckl sist.:111.1 p:n cl 
tnwninto: Jispos:.:ion ck rcsiduos s0lidos. d.:sdc cl condiciocwiu.ento ini..-ial 
y sus IUcnks ~ hasu cl lmlh:JO· pro..·,.s.vmomto y disposic.00 IDW. 
as1~"om.Joptt:1eion..s ck control y minimiz.icion 1P:assos. JA.L: ~c,·es. ~- '.\t.S.: 
F.:rmn.. '.\l.Q.: International Sana on lndustnal Residuals '.\lanagmi.:nt. 

Sal,·:ldclr. 7-9~o,·.1990. W31crs..-ien.:.:mdt.:chnol~.(1991).pp 93-101 [in 
English). 0273-1223) 

13' SANITATION' OF POLLUTED SOil. AREAS AND HAZ­
ARDOU S WASTE l\IANAGEMENT AT DSM (818-
CEPJOOOISS) 
faplica quo: b amninislncion ck ttSiduos en DS'.\l. una !1211 compaiiia quimia 
en Hobncb.. s.: rc:b.:1ona con dos tipos ck ~"lil'icbd: smi:anuento ck areas 
cont.aminadas por rcsiduos o por opcncioncs pasad:ls: llWk!JO y control ck 
rcsicfuos. in.::lu:!--.mdo los rcstduos pcligrosos d.: oper.iciontS clcistcnr..s. infonn.i 
qut los rclknos saniurios. asi como las opcracioncs no .:onirobdas. llC\'adas .. 
c.ibo cnttt 192~ ~- 1980 en b DS'.\I condujcron ab crca..-iC.n de ''3ri:is areas cl.: 
su.:los.:ontamimdos. Enclperiodock 1987.i 1990. sc.:onsuruyoungranrclkno 
p.11'.l sancar algunos ck .:stos lug•..s. lndica quc sc ..subh:ci.>. asunismo. un 

d.:partzncnto central ck 1n1ami.:n10 ck ckspcrdicios. a fm ck man.:j• .ack.:uada­
m.:nl.: t~ rcsiduo s01ido ~· liquido ( cxccpto aguas res1dual..s ). Afum.i quc. ck 
.icutrdo con b polit1c:i d.:I gobi.:mo holand.."s. l:i DS'.\I .:mpo:zo .in prognma cl.: 
mrmmiz:icion de rcsiduos d.: produc.;ion. Concluyc scnalando quc .:I 
sanc.im1mto d.: ;ir,.as .:onwnuwbs por rcllmos sanitarlos no control.idos o por 
opcracioncs ckl pasado. es tO:~"TllC.imenk difkultoso y extmn.ldammtc c.:>Stoso 
(Dijkstn. F.: lnkm.ll1onal Seminar on Industrial Rcsidwls !\fanag..nimL S:il­
"ador. 7-9 So,·. 1990. Water science and t.:chnol<'~. ( b::il ). pp. 113-122 [in 
English) 0273-1223) 

1-185 Oll. Y WASTES AP?LICA TION IN CERAMIC MA TERl­
ALS MANllFACTURING [BIB-CEPIOOOIS6) 
Sc:nab que b aplica.;:iOn de rcsiduos d.: a.:.:rtc producidos por Pctrolco Brasdeiro 
S.A -P.,trobras- m b fabri.:ac1on d.: ladrillos c.:ranu.;o. parccc scr una altcma­
li\·a prom.:tcdora para su rcl4iliza..,on. m comparar.:ion cone I metodo tr.id1~ional 
de alma.;:.:namimto en lagunas o diqucs y c:on cl proccso de biockgradacioo por 
agricultun. lndica qu.: la aplica.;:ion de talcs residuos cmpao experimental· 
mfllle en 1988. en una fahrica de ladrillos localizada en cl \"allc de Paraiha de 
Sul. Estado de Sao Paulo. ~· ubicada muy ccrca a la Rcfmcria Hcruique Lage 
faponc que a mediados de 1989. otras ref111Crias comcnz•on a enl'iar Sii$ 

rcsiduos de accite a fabric.is que fonnan pane de la Asocia.;:ion de Ccrimic» 
Red d.: llu. lnfonna quc comn \·entaja adicional. cas1 1odos los coslos de .:sic 
proccso con dispos1c1on de csos rcsiduos scrin chminados por Pctrobroi£ ~·. 

adcmas. la rcduc:cic>n de Ins .:oslt» de mantcnimicnlo. cl menor con.<um<" de 
cncrg1a ~· un aumcnlo consi<lcrahlc en la produccion son ,·cntaj:i.• para w 
fabrica.< de ccramica.< r . .\maral. S. P. ~ Domingues. G H .. International Seminar 
on lnduslria! Residuals '.\lanagcmen1. Sal,·ador. 7.9 So\ 1990. Water s'5.:n•c 
and lcchnolo~. (19?1 ). pp 16~· 176 (m F.nghsh( 027.l-!~Z'.l) 

14116 RECYCLL""iG OF RESIDUES ON ("ARAJBAS COPPER 
Sm'.LTER fBIB-CEPJOOOl!i71 
Resume In< p;uos d.:I pro.:cso qu.: prndu.:c cohrc pnm:uio a pan .. d.: .:on.:on· 
trado• de •ulfuros. rclacioo.mdoln< con la prndu.:.:inn ' dc•;l•no de In< rcS1d111" 
mdu•lnalcs Pre•.:TJl3 wr.cunc1;u. rar~ C!>ludir" l"'•lcnnrc< de IR\cS11f:.3<:1Cln 

Ill• 

1Con.:e""1<'. L~. d.i. Lana.. PA.: lnl.:rmllon.il Sc:miiwon lndustrW R..sidu.ib 
'.\l~ s.J,~. 7-9 So,· 1990. Water s..,cn.x and tcd:nokl~. i 1991 ). 

?P 211·21~ fin English). 0273-U::.3) 

1417 ilAZAROOUS WASTES MANAGEMENT IN BRAZIL; 
THI NEED FOR A REGIONAL SYNOPTIC APPROACH [BJB... 
CEPI000158) 
lnforma quo: en cl b.~:;il d nw:qo :lie residues pdigrosos cs un.i btt.t difll..-il do: 
~-umplir. SdW.i quc d arc.i omoma.e d.:I P3is. b f.ilu ck ndi.:.00 m c1:31lr<' a .:sic 

tcma. b cs.:asa ck person.ii cspccializado. los alto. costos ck tn\-.ersion ~ b 
tc.."nOlogia sofssti.:3d.i ha.-..n quc cl ~~o tttion.il d.: .:stos rcsim-. sea •m 
Ulknto por rechk."ir costos y 111.1.-amw.r bcncfi.:~. !'=mtl un d~sll.;o ck 

sitv3.:i0n ck los rcsiduos ~·liuosos en est.: p.iis mduycndo. la gm~ioo de los 
mismos. los dil'trsos tipos ck tr.IUmiado utilizados ~ .lSJ""."loS ~-io-pof.ticos 

y h:gaks al ~'to. Propono: un ~-..ramidtto sinOptJ.:o d.: tod.l um ttgion 

gcogrif1ca considttmdo todos los aspc..'1os r.:b..-wmdos coo "' imntjo d.: 
rcs1duos pcligrosos ( Sampaio. J..~ B.: lnl..-m.1'.IOfl.ll ~ on lndustri.i! Re­
siduals '.\l.inag.:mmt. Saln•i.>r. 7-9 ~o,·. 1990. \\".lkr s.:1.:n.:c ;ind tc..-tmolo~. 

.1991). pp. 11-18 fin English) 0273-1223) 

1488 WASTI DISCHARGE REDUCTION PROGRA.\I OVER­
VIEW; MONSANTO ACRJCULTlfRA.t COMP.'' .. NY (BIB­
CEPIOOOIS9j 
lnforma quo: !\.Ions.into cs una .:ompafu.t lid..,- .:a cu.into a b rcdu..:.,;!On ck 

dcscarps d.: rcsiduos m .. 1 mcdi<' :;;:l'li.:ni.:. Sdi.ila quc ...u anl.a'ICiQ en Jllllio 
ck 1988 quc s.: prq>arO um comisiOn p•:-::. •cducir bs cmisioncs en .:I :un: ck 
m.lkrialcs pcligrosos m ur. 90 por ciano hacia fines !kl 92. lndica quc cstabkcio 
ocra m..a p:1r2 mlucir la dcscarga d\O matcms org:inic» c inorg;.nicas P"ligros.ts 
.:n toclos los nKdios ambi~ . .-\flTlll.l quo: sc ll3n ici.:ntific:ado pro~·c."tos para 
quo: sc (ogre b md.l ck rcdur.:ir en 90 por cimto b cmision m cl aitt y para qu.: 
sc mmimicen las d.:scargas rcsidu.il.:s proyccudas para 1995 de 150 millon.:s 
cl-: libras a 50 millones de libras (Keffer. CW.; International Scmimr on 
lndustnal Residuals !\l:maguncnt.. Sal,-ador. 7-9 :·;o\'. 1990. Water s.;icncc and 
technology. (1991). pp. 29-32 fin English) 0273· I 2::3) 

1489 ALTERNATIVAS DE DISPOSICJOS Y FUNCION DE 
COSTOS DE LOS RESIDUOS SOLIDOS Y SOLID(Y.; PELl­
GROSOS PARA LOS DlFERENilS SECTORES INDUSTRIA­
LES (BIB-CEPI000160) 
Describe los pro.;csos y s.:nala los costos de: r.:mocioo ck gras.i y .iceitcs. 
prc.;ipitacim flocula.;:ion. scdimcnucioo. proccsamien10 de lodos. n.:utrah­
z.icion. esubilizacioo·solidifu:acion para .:I 1r.1Wnicnto de rcsiduos pclipusos 
(\·argas 8 .. Carlos: Casas. Wilson: Pric10 .. .\J,·aro. Colomb1.1. Dqiartammto 
Sa.;:ional de Plmca.:ion (Bogob.. CO); (1992). Appears in .-iiternam·as de 
d1sposinon Y.Timc1on de costos de los residues solidos y so/idos oeligro;os por,; 
ios d1ierenres secrores industna!es. pp 24 [in Sp.inishf ) 

1490 OPTIMlZACION DE PROCESOS IND1!STRIALES E~ EL 
SECTOR DE CURTIEMBRES (BIB-CEPI000161) 
Prcsmta bs cara.:tctislicas d\O b inclustn.i deb curticmbrc y describe cl proccso 
y nwcrias primas utilizadas. l&ntifi.:a los maicnal.:s descartados o residuos 
lanlo a mHI industrial .:omo art.:sanal. Sci\ala la .:onlarmnacion .imbicmal 
produc1da por d1cha mdustna y enfatiza m la oplunU'.a.-:ion dcl ciroccso m.:d1ar.tc 
u.<o ck malcrias prim.is ck aho agourrucnto. y cl c:imbio' corr.:cta fonnula.:ion 
de las m1smas. lndica los fcncfic1os ccofl<'micos y .imb1enul.:s obtmidos .:on b 
,·arW:ion de los procesos. lncl~·c rccom.:nd.icion..s a mvcl na.:ional (Cai;1illo. 
hilano; Casai;. Wilson: Herrera. C•los. Colombia. IXpartarr.cnlo ~.ic1onal d.: 
Planca.:ion IBogoli. t:O): I 1992). Appcano m. Op11m1:ac1on d.: procesos l'ldU.<· 
ma/es en el sector de cuniemhre.r. pp 411 (m Spanish) .1 

1491 WASTE MANAGEMENT SOLUTIONS AT AN JNTE­
GRATED OIL REFINERY BASED ON RECYCLING OF 
WATER. OJL ASD SLUDGE (B~CEPI000162J 
Pro' c.:t" de m,·c~11gaci•lfl y d.:sarrollo rcahlad<' en una rclincna de pdr<•lco en 
hra~I IXsc'1h.: solu.:ionc~ dcsarrollada.•. la.< .:uaks " ha.•an en la minima 
d1spo<ici.,,1 d.: a!'Ja5 r~s1duales ' lodos fu.:ra d.: la 1ooa mclustnal v cl ma.~1m<' 
rc.:i.:I•• de agua. a.:ene v indos por la rdin.:na c mdust.1a.< adya.:cntC!> I.a.• 

, m~lalac1onci de tral.irmenl<> de a.:uc:rd" a los r.:>.ul1.1<IM de la:• m,·eslu:a.:innc~ 
' mdmcn el lra1.U111m10 ~cparadn de cfl11.:n1cs .:o "'""~d,•s. almA..:.:nanucnl<', 



n:gub.."tOn de los prin.."ipalcs dlumks cl.: la ref~ sqmadom acci~ 
tipo API: f1ocubciOn quimica-llolaciOn COil m disudto: lnbmimto biol.)gico 
.:on bgun:ls xndas: cokc.:icin. IRWDicnto y ~-ic>n de lodos (C:llil X.: 
Rtbhun.. '.\I.: lntamtioul Confaencc on Wzstc '.\.lanagcmait in l'-· Cbmiic"1 
and Pelrocbanical lndustri"5- Toxics '.\.bnagancnt. 2. !\cw Orlans.. 17-20 jun. 
1991- \\'ata science and ~ogy. (1992). PP· 101-10.S (in English). 0273-
1223) 

1492 DEVELOPMEI~rr OF A WASTE MINIMll.ATION PR~ 
GRAM AT AMOCO OU.. COMPANY (BIB-CEPI00016J) 
Discde el deHrrollo .ksd.:: SU cone-cpeiOn_ ~·olu.-:icin ~- cstado aclml cfcl pro­
gpma de minimizaciOn de l'l?Siduos para las rrfmcrias de la CompaiiR lk 
Pdn>lco Aino..--o. Expone .:I rol d.::I d<.,,..nammto de Invcstipcicin y Des:lnollo 
de .::sta Compariiia. induyendo cl~ IOgico (softwaR} para nsuc. la 
g~ de miduos. pro..~mto. disposicioo y costos. Pmenta CS1lldio5 
cl.: c;.so de pro~-cctos cl.: control de fualte ~- m:uperacicin de m:ursos cxi­
tosarneak implemenlados en las n:fmerias de esta conipania (Spcamm. '.\I. K: 
Zagula. SJ: Intanalional Conference on W zst.:: '.\!mag.. .•mt in the Chemical 
and Petrochemic:ll Industries- Toxics '.\.lamgem.::nt. 2.. Sew Orkans. 17-20 jun. 
l~l. Wak!r scXn...-e and tcclinolo~. ~1992). pp. 107-116 [ill English). 0273-
1223) 

1493 ADVANCED IN RESILUALS PROCESSING. TREAT· 
MENT AND DISPOSAL FOR CHEMICAL AND PETR~ 
CHEMICAL INDUSTRIES; A BRAZU..IAN CASE STUDY 
(BIB-CEPI000164) 
lndica qu.:: los dcsan-ollos t.::Lnologicos y sus aplicacioncs ckbcn scguir IDI curso 
que sea paralclo con la lcgislKion y las inquietudes d.::I ptiblico respect-> a la 
gestioo de los miduos p.::ligrosos. Des..-nbe y comcnta lz.s pr2cticas quc ban sido 
conducidas en cl Complcjo Pctroquimico Camacan en Brasil dlnlJk 10 aiios. 
Analiza los avanccs logrados m cl proccsamiento. irmmic:ntu y disposicicin de 
los rcsiduos pan las industi-:s qui!nica y pcll"OqUimica pmcntar.do este esllldio 
de caso (Fontes Lima. F.: . .\J\"cs Pereira.. F.: International Confcmicc on Wzst.:: 
'.\.lanagcmcnt in the Chcmic:-:ii and Peln>Chemical Inclustrics - Toxics '.\I~· 
m.:nL 2. Xcw Orlcar>s. 17-20 jun. 1991. Water science and tcclmology. (1992). 
pp. 173-181 [in English). 0273-1223) 

1494 RCRA CORRECTIVE ACTION ST ABU..IZA TION TECH· 
NOLOGIES (BfB.CEPI000165) 
(En\itonmcntal l'rotcction Agency (WashingtolL D.C .. l"S): (1992). Appears 
in: RCRA correcnve acnon stab1lz:anon cechnolog1es. pp. 77 (in English).) 

1495 DRAFT TECHNICAL GUIDELINES ON USED Oll. RE· 
q[FINING OR OTHER REUSES OF PREVIOUSLY USED OU.. 
(Bfil.CEPI000166) 
(P!'."'~~IA (Xairobi. KE): Technical Working Group to prepare Draft Tcclmical 
Guidelines for the Environmcn.ally Sound Managemml of Ha~atdous W astcs 

Subj«t to lb: Basel Convention. S. Geneva. 1·3 Sep. 1993. (1993). Appears ;n: 
Draft rechmcal guide/mes on used 01/ re-refimng or ocher reuses of prtmous/y 
used 011. pp. 1W fin English).) 

149' DRAFI' TECHNICAL GUIDELINES ON INCINERATION 
ON LAND (BIB-CEP1000167) 
(P!\1.:~fA (Xairobi. KE): Technical Working Group to prepare Draft Tcctnical 
Guidelines for lhc Environmcmally Sound Managemcnt of JlaurdoU1< W astcs 
Subj«t tolhc Basel Con\"cntion. S. Geneva. 1-3 Sep . • m. (1993), Appears in: 
Draft tech meal gu1del1T1es cm mcineranon on land. pp. 66 (in English).) 

1497 SITE SELECTION FOR NEW RAZARDOUS WASTE 
MANAGEMENT F ACll.ITIES (BIB-CEPI000168] 
Sellala los procesos involurnidos en la sclcccioo apropiada dcl site> dondc 
nuc\"as instalacir,: ... pucdan establcccnc para el manejo de rcsi<luos pcligrosos. 
Analiza considcracioncs tccmc1~. de salud. mcdio amblClltc. socialcs y ccon0mi· 
cai; para laS<llcccion de cstos lugares !Sloan. William M: El"RO (Copenhagen. 
DK): WHO regional puhlicaiions curopcan ocrics. !19'J:). Appears in .'";cc 
.1e/ect1on for nt:1<· ha:ardo~.1 1<·aste managemenr facli111es. pp. 118 [in Engl1>h). 
OJ78-22SS) 
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1498 DECISION V16, 'IRANSBOUl'iCARY MOVEl\IENlS OF 
HAZARDOUS WASTES DESTINED FOR RECOVERY OP· 
ERATIONS; REVISED DRAFT DISCUSSION PAPER (B~ 
CEPI000169) 
~ los probkm:ss ISOciados con la rccupcr:aciOn de rcsiduos p.::ligrosos. los 
bcncficios y consider.tcicncs cconOmic:as y cco!Ogic:ss de esta prictica. • .\naliza 
las implicancias dcl mo\"imicnt-> tnnsfrontcra de l'l?Siduos p.::ligrosos cit ;tinados 

para ~it..scs cl.: n:..-icb~ y srial3. ios critcrios para dekrmin.- los rcsiduos 
adccuados para '5tas "Y,:mcioncs. Propoo-= guias y proct<limicntos para cl 
lll"'imsento transfrooia-a ~ . rcsiduos. dcnuc ~I marco ;!e la Connnci<in de 
Basilca sabn: f!I control de C10"imicotos tnnSfrontcra de rcsiduos pcligJOSOS ~­
su disposicioo (P:'l.1..''.\.1.-\ (Ginctn. CH): (1993). Appears in: Decmorr I 16. 
rrD1Uboundory: lf!OW!menls cf ha:ardoll.s •·asres desnned for nco~· opcra­
nons: Tlmsed draft duC11ss1on paper. pp. 15 (in English).) 

HCJCJ TEXTILE WASTE (BIB-CEPI000170) 
Rc\-isicin ln"bliogrifica sobrc las aguas rcsidualcs gmcradas en la induslria lclCtil. 
Aborda los esllldios rclai.-lonados al lralalllicnto f"asico-quimico. tratamicnto 
biolO~ y la minimincicia de cstos c1:ucntcs inciJs1riaJ.:s (Groff. Kimb.:rly :\:. 
W31acm"ironmcnt~(.hmc 1992). pp. 425-429[in English]. 1061-4303) 

1500 METAL FINISHING AND PROCESSING (BIB· 
CEPl000171) 
Rc\i!.icin bi"bliogrUaca sobrc los cfluerus d.::I acabado y proccsami.:mo cl.: 
mctalcs. ,'.naliza cl lralmliento de m:talcs pesados incl~-mdo: precipitacicir._ 
intercambio icinK:o. adsorciOll y otros. Sciiala in\"CStigacioncs rcfcridas al 
uar.amicnto de cianuro. lnclu~:c la minimizaciOn de cstos cflumies industrialcs. 
indicando esllldios de aso. Rm.me lrabajos rcspcclo al -qo de lodos 
(Enzmingcr. Jeffrey D.: W&r .m\ironmcnt rcscarcl!. (June 1992). pp 465-463 
[in English). 1061-4303) 

1501 CURSO DE ACTUALIZACION AV ANCES EN EL 
TRATAMIENTO DE LOS RESIDUOS PELIGROSOS (B~ 
CEPI000172) 
(Rosales A.,~ AlDIS (Cancas. \"E). Di'-isiOll de CapacitaciOn. Educacicin 
y Adieslrmlimto: Cwso de :\c1ualiza.icin A\·anccs m cl Tr.u.amicnlo de los 
Rcsiduos Pcligrosos. Puerto La Cruz.. 4-S oct. 1993. (1993). Appears in: Curso 
de ac1UOll=ac10n avoncc. en el rra1om1ento de 1.JS resuluos pe:1grosos. pp. 134 
[in Spanish 1.) 

1502 VERMEIDUNG UND VERWERTUNG THERMJSCH ZU 
ENUORGENDER SONDERABFAELLE IN DER STADT 
NURNBERG UND IN DER REGION MITIELFRANKEN 
(IID11NATION AND L'TILIZA TION OF SPECIAL WASTES 
IN NURNBERG AND IN MITTELFRANKEN) (BIB­
CEPI000173) 
(Schagcrl. Peter: Rildcl Hans Georg:. _.lull 1D1d Abfall (April 1992;. pp. 
198-200. 202-204. 206-207 [in German). 0027-2957) 

1503 !'lEUES C/P-KREIS~UFVERFAHREN ZUR BODEN· 
DEKONTAMINATION (NEW C/PPROCE~ FORSOll.rUJU. 
FICA TION) (BfB.CEPI000174] 
Describe cl proccso f11ic~ico "Cicio Solido-. cl cual pcnnitc recupcrar las 
sustam:iai nocivas y co1wcrtirlas en sustancias illilcs (Pock!. Erich E.: Entsor­
gunp Praxis. (March 1993). pp. 118·119 fin German). 0724-6870) 

ISCM BEHANDLUNG VON Rl CKSTANDEN AUS DER ~ 
FALLVERBRENNUNG (TREATMENT OF RUBBISH FROM 
WASTE INCINERATION) (BIB-CEPIOOOl 75) 
(failstich. Martin:. Kley. Gcrd; Entsorgungs Praxis. (April 1993). pp. 211-214, 
216-217 [in Gcnnan). 0724-6870) 

1505 SITUATION AND THE PROBLEMS OF HAZARDOUS 
WASTE TREATMENT IN GER.\fANY (BI&CEPI000176) 
Analiza la 111Uaei0n actual~ loo problcmas dd manejo de los rc~idoo• pc ligrosos 
en Alemania. Prcsenla datos de genera.:: ion de cstos rcsiduos en Alcmania ~· ottos 
f..i.. ~cs curopeos. asi como de cantidad de cslos res1duo~ imporudos o cqior· 

; .. ~ 
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udos. ~-ribc los mclodos de lnt3nlicnto y ~i..--10n: ttllcno sanibno. 
chsposi..-K>n CD d imr. illl:in.er:l..:i<in ~- dispost.:i<in subtcrrinea. Ocsu.;:i b n~-.:si­
cbd de cn.:oninr una ~Yd:i ~-nologi3 de IRUmicnlo y disposh."ton (Sbm. 

I.KC: \\"Mcrs..-X~cmdta:hnology.(1992)_pp. 31-IO(inumno•nbngu:i~I 
0273-1223) 

1506 TOXICS MANAGEMENT IN nn: CHEMICAL AND PET­
ROCHEMICAL II'!DUSTRIES (BIJH:EPI000177) 
SciUb :.i icknlifi.::a..;0n_ cnltw:uin y conlrol de 1oxi.::os .::on Cnfasis en: ..:onsid­
.:r.i.,;oncs lcgaks_ c\"3luacion de toxici.:lad. minimiza..-hln dt residuos y nuc\-;is 
t.e.."tli.::a de lr3t3mi-=mo p;1r3 rn'duos toxi..-os y pdigrosos. Desl.a.-:a d .:oasaiso 

~ los CDICS reguladon:s. mdusuU c innslig3dorcs pan b pl'>e\"Clk.iOn ck 

residuos por rtdu.:cic>n CD la !Wntc .:omo b mis dcsc:oblc opci<>n de mancj<> ck 

residuos (Englmdc_ AJ.; Guarino. C.F.: Waste ~lm~t in the Cbcmial 
andPctro.::1 -=icallndustrics-Toxics~f~CDllouisia=. l7-20Jun. 1991-

Wat.:rs.;ico.:c and tcdmol~·- (1992). pp. 263-27-' (in EnglishJ. 0273-12231 

1507 APPLICATION OF PRODUCT LIFE-CYCLE ~E~ 
MENT TO PRODUCT STEWARDSIUP AND POLLUTION 
PREVENTION PROGRAMS (BIB-CEPI000178) 
D.!scnllc la c\-aluacioo dcl .:iclo dt 'icb de 1111 produ.."to y su aplica..;On a b 
l'l'>e'-enciOn de b conwninacioo y programa de n:sponsabilidad de produ.."tos. 
La c\"3lua.:ioo del ci=lo de 1111 producto cs una cstrategia p;1r3 la pre'-mcion ck 

la conwnilla..--Kin. Defmc cstc concepto y nwcstr.11D1 csqucma con sus compo­
ncntcs (f a,·a. J...\.: Page._.\_: Watcrscicn.::e and technology. (1992). pp. 275-287 

(in EnglisbJ. 0273-1223) 

1508 Effi.Ui:l.'7 GUIDELINES COMPLIANCE TIIROUGH 
WASTE MINIMIZATION (BIB-CEPI000179J 
P~ :~ e~CDcta de la compaiiia Du Pont. una induslria de productos 
quimicos. en su afan per implcmaiur lD1 programa dt rcduccicin de rcsiC:UOS ~­
climinaciOn de la fucntc de los rniduos. :.\lucstra los logros al.:mzados y 

b~'llcficios c.:OllOmicos de cstc programa 1-Wcod KS: Bishop .. .\_L: W31er 
SCICR.::C and tc..:hnology. (1992). pp. JOl-307 (in EngiishJ. 0273-1223) 

1509 WASTE REDUCTION BY PROCESS IMPROVEMENT IN 
THE BRIGHTENER INTERMEDIATES PRODUCTION (BIB­
CEPIOOOJSO) 
fresatb los result.ados dcl mtjoramicnto de proceSOS CD la producciOn ck 
pulidores opti">s. con cl obj.:to ck minimizar la gcncra.:ioo de rcsiduos. Dcs...--ribc 
la quimica del proccso y mucstra diagnma de los proccsos antiguos y nucvos. 
CIAlltifica los eflucntcs dcs.::arpdos con ambos proccsos y dcstaca los logros 
akanzados (Sadck.. S.E.: Lee. J.G.: Lund. ltB.: ~li:Cormell. W.W.: Waler 

science andkehnology. (1992). pp. 309-317 (in EnglishJ. 0273-1223) 

1510 POLLUTION PREVENTION: PART OF YOUR WASTE 
MANAGEMENT PROGRAM (B~EPI00018J) 
Prcscnb informa.:icin sobrc las prictica• de prevmcion de contaminacion y la 
economi3 quc .:SU rcprcscnb en las indUSlrias. Describe los conccptos reduce ion 
de rcsiduos. minimizacioo de residuos y prcvmcion de contaminacion. ~iiala 
cxpcncncias de prevmcicin de conbminacioo en Ires industrias: industria de 
productos elc.:ll'Onicos. industria de la madera c industria fotogrifica (Bros~. 

D.L .. Waur science and technology. (1992). pp. 389-299 (in Englishl 0273-
1223) 

1511 INCINERACAO DE RISIDUOS SOLIDOS PERJGOSOS; 
PADROES DE DESEMPENHO (BIB-CEPl000182) 
< As-~ocia~ao Brasilcira de Sormas TCcnicas (Rio de Janeiro. BR). (1990). 
App: an in: l11c111er0fao de r,· ;uiuos sJildos perigosos · padroes de desempenhc. 
pp. S (in unknown languagc).1 

1512 COMENT ARIOS AL CAPITIJLO 21 DE LA AGENDA 21 
"ASUNTOS REL.A TIVOS AL MANEJO Af,1BJENT ALMENTE 
ADEct:ADO DE LOS RESIDUOS SOLIDOS Y DE LAS AGUAS 
SERVIDAS" (BIB-CEP100018JJ 
f-:l lrahajo .:onsisle en ~:ta tradu.:..:ion hhrc dcl onginal en mgl.:i; dcl cap1tulo 21 

de la .\gcnda 21 sobrc rcs1du0lo. al quo: sc agr~µn comentanM pcnincnles a la.• 

.... "ti\ld.ldo:sdd Pro~~"toCEPAL GTZ ·Polib.."":IS P3Rb gcsbOC~ 
ade.:mcbd.e 1os rniduos Faso: 11-. Di..-b ~---.ones es1U prncius ~ 

~- idalbd.ad .enin los objcti\-os ~ a:tJ\~ pbnlad3S por d 00..--ument" cl.? 
la Conf~ de las =-:a..--ioncs l-nicbs snbtt M.:dio Ambtcnk ~ OcsarroUo 
(C'1. ~(AD) ~ las dd ~-e.:to. o cwndo c~ algun:i ..:arm.."t:t CD las 
.a.."t;\idadcs dcsa'rolbcbs por cl pro~·~"to CD reb:ion a las propu.:sus de b 

C~T~l..\D (.-\map. Jos.> Mi~t CEP AL (5.ultiago- Cl)~ ( 19931. .~ars in: 
C ommtano1 al C ap1lrlio 2 i de ia .-iger.Jc :; ! -.;santos relalr•-os al ,,..an.qo 
aminAta'-"te ~de los res:th.os soi;dos .\ de las aguas semda$·. pp. 

30 (in Sp;uushJ.) 

1513 KOMMUNALE ABFALLBERATUNG FUR GEWERBE­
BETRIEBE (COMMON WASTE ADVISORY FOR 11\-0US­
TRIES) (BIB-CEPIOOOIU) 
Defmc los ttqmsitos q111e dtbe cump1ir 1111 mfomic s.Jbrc mlu.:.:ton de dtsper­

dicios p:ua cl scaoc mdustrial y cual pu.:dc scr su aponc en b :1d1111nislr.l.-:.On 
de residuos. Sc rcficre a b im~;;t de 1111 ..:3Uslro ck residuos industrialcs 
Explica 1111 posiblt pro..-cso de pr~ en cl ~ ~ dis.."tlk b nc..:csidad ck 
personal y b califica..;(>n ck los propietarios 1 Hclbni.:IL .-\ndrc:is: . .\ndahcidc. 
Jocbcn:. ~bill und Abfall (De.:anbcr 1993). pp. 869-873_ 876-883 (in Germani. 
0027-2957) 

1514 MOEGUCHKEITEN DER REDUZIERUNG VON SON­
DERABFAELLEN DURCH BERA Th"NC IN GEWERBE UND 
INDUSTRIE {POSSIBILITIES '!"O REDUCE SPECIAL 
WASTES BY MEAN'S OF TIIE ·;~ASTE CONSULTING) (BIB­
CEPIOOOl85) 
(Hoffmann.. Hcbnut: Senff. Anja; ~liill 1111d .-\bfall (Jan~ 1992)_ pp. 12-17 

(in German). 0027-2957) 

1515GEWERBEABFALLBERATUNGDURCHDIE UNTEREN 
ABFALLBEHOERDEN: KONZEPT ZUR VERMEIDUNG UND 
\'ERWERTIJNG NACHWEISPFUCHTIGER ABFAELLE {IN­
DUSTRIAL WASTE REPORT BY MEANS OF CONTROL 
SUBAUTHORITIES; A CONCEPT FOR WASTE DIMINU­
TION AND UTILIZATION) (BIB-CEPl000186) 
(~I~ Erika: Scbd>cL lilo: ~liill und .-\bfall. (October 1991)_ pp. 674-680 (in 
German). 0027-2957) 

1516 TA SIEDLUNGSABFALL-ZIELE UND 1NHAL T (WASTE 
TECHNIC MANAGEMENT; AIMS AND COl\IENTS) (BIB­
CEPI000187) 
(lnlmann. ~ Wunke. Joachim: Entsorgungs Praxis. (Scpccmhcr 1991). 

pp. 444. ~- 451 [in GcrmanJ. 0724-6870) 

1517 AUFBEREITUNG UND VERWERTUNG VON REST­
STOFFEN AUS BRAUNKOIIl.EKRAnwERKEN (PREPARA­
TION AND UTILIZATION OF RESIDUAL SUBSTA..~CES 
FROM LIGNITE ELECTRICITY FACTORIES) (BIB­
CEPIOOOl88) 
(Li:hmkaanpcr. Ono~ Bitnle. Hermann P.: Duda. AntJc: Rildebus..:h-Thicmam. 
Burkhard: Emsorgungs Praxis. (Seplember 1991). pp. SOO. S02. S08. S 10. S 12. 

Sl.i (in German) 0724-6870) 

1518 BEHANDLUNG VON SONDERABFAELLEN {SPECIAL 
WASTE TRIA TMENT) (BJB.CEPIOOOl89) 
~:'1tcip. ~lichacl: Entsorgungs Pruis.(February 1991 ). pp. 8. 9-13 (in C- ;man I 
0724-61170) 

1519 EINSA 7:7. BIOLOGISCHER VERF AHREN BEi DER BE­
HANDLUNG FUJSSIGER SONDERABFAELLE (BIOLOGl­
C.4L PROCEDURES IN SPECIAL LIQUID WASTE 
TREATMENT) (BIB-CEPI000190J 
( . .\msone1l \orhcn; Enuorgung< Prax1s.CArnl t991 ). pp. 1112· lf<-i. 1R6- ll!7 (1n 

Germm 1- 072+.61!701 



1520 ENTSORGUNG VON SONDERABFALL NEBEN DEM 
ANSCHLUSS- UND BENl1TZUNGSZWANG AM BEISPIEL 
SAARI.AND (SPECIAL WASTE COl\lROL; JUNCTION AND 
EXPLOITATION: SAARl.AND) (BIB-CEPl800191) 
(Kktt. Wolf!;mg: Bailer. Wob.png:. E~ Pra.ns. (August 1991\. '.)'!) 

392-39~ [in GcrmaJ. 072-l-6870> 

1521 VERFAHREN 11202 + UV BEWAEHRT SICH fl1R AB­
W~EINES KOSMETIKA HERSTEu.INDEN BETRIE­
BES IN DER PRAXIS (11202 + UV METHOD, A PROVEN 
METHOD FOR TREATING THE EFfLUENTSOF A COSMET­
ICS MArll"UF ACTURER) (BISCEPIG00192) 
(Lango:. H.-L Pfeiff.er.\\".: Komspoaclomz . .UW-355<:1'. (~· 19'.>4). pp. 62-6i 

(in GmmnJ. 0341·1S40) 

15ll ERARBEITIJNG EINES KONZEPTS ZlTR SANIERL'NG 
DER ABWASSERVERHAELTNISSE DER LE~A-WERKI 
AG (DEVISING A CONCEPT FOR TIIE REJIABll.ITATION 
OF SEWAGE DISCHARGES BY LEUNA-WERKE AG) [BIB­
CEPI000193) 
(Stcrgu.O.:Liidlkc.LI..angc.J.:&u.:r.LKomspoodcnz.~-as.sa-.(J~ 

1994). pp. 82·84. 87-88. 90. 92-93 [in GemwiJ 0341-IS-IC) 

1523 AGUAS RESD>UALES DE LA INDUSTRIA DE LA IM­
PRENTA; REGLAS TECNICAS CON RESPECTO A LA GES­
TION DE AGUAS RESIDUALES Y DESECHOS, 
INSTRUCTIVO H 703 [BIB-CEP100019-IJ 
Dcsc:ribe los proc:csos productn-os en la inclus1ria de la imprmta. los fun4uncn. 
tos dd proccso ~"llOIOgic:o incmstrW. asi como la~ de dcs«hos 
liquidos. sus component.es. rccicbjc y cl traramiomlo rcquerido. Deniro de los 
proccsos produc:ti,·os incluyc: impraian y rcproducciOn. impresicio CD alto 
rcli\"c. imprcsicin en bajo rdicvc. imprcsi0n superficial c imprcsi0n por pcnc· 
traci0n ( . .\sociaciOn • .\lcmana de Sancamicnlo (OE\: CAPRE (San JosC. CR): 
GTZ (Eschborn. DE): . .\soc:iac:i0n Andina de Emprcsas c lns1ilucioncs de 
s.:r.·~ de Agua POlablc y Akan!arillado (La Paz. BO): (1994) •. .\ppears in 
Aguas resuiuales de lo mdusrna de la 1mprenra: reg/as recmcas con respe&ro a 
lo gan<in de agua; resuiuales y desec#tos. insrrucm·o H -05. pp. 31 (in 
SpanishJ.) 

152-1 ST ABil.IZA TION/SOLIDffiCA TION [BIB-CEPI0001'5) 
(Anderson. William C.: Colombo. Peter. Banh. Edwin: Buell. Jim: Bishop. Paul 
L ·.Conner. Jcsu R.: American Academy ofEn\ironmental Enginccrs(Annapo­
lis. CS); lnno\"ativc site remediation iechnology. ( 1994 ). Appears in: Srab1/i:a­
r1on soluiljicanon. 8 \'.. \·.4. pp. 166 (in English).) 

1525 ONSITI ENGINEERING REPORT FOR SOLIDIFICA­
TION/ST ABil.IZA TION TREATMENT TESTING OF CON­

CLEANTEC DATA - CEPISIREPIDISCA 

rniduos .:omo los luclro.:arbunis poliluclarcs. bifcnilcs po'iclor*s y ovos 
.:ontaminwcs orpll'-"CJS compltjos (~.:Admls. ~IL.. W&SllC •·(~lay 
1993). pp ~7-W (m English) 004J.IOOI) 

ISlB COMPUTER APPLICATIONS IN THE HANDLING AND 
DISPOSAL OF HAZARDOUS MATERIALS (BIB-CEPI000199) 
Explh.""a.:Omoel llSOdc la~dd~c:nelmantjode losrese­
pdigrosos promdC lll.:mnc:nL1r squricbd ~- cr ... -icncia. Esu ICCllOlogia ~·c 
a la rnbOlia. El USO de CSl05 cquipos pmnik apo~¥ c:n b millimizxiOn.. 
idc:nlifi.;a..."iOa y clasiflCaciaa de RSiduos peligrosos o tOxicos (~lc..\dams. 
Waher A.; ~lcAcbms.. ~IL; Wastie age. (~la~· 1993). pp. 47-48.. ~. S2 (m 
En!:fish). 0043-1001) 

IS29 llAZARDOUS WASTE SITE REMEDIATION SOURCE 
CONTROL (BIB-CEPl000200) 
(Gosso. Domenic-. (1993). -.\ppcars in. Ha=ardous •·asre SICi! remed1anorr 
SOUTCi! corrrrcJ. pp ~94 (in £nglish).) 

1530 LECHO FLUIDO Y SU APLICACION A LA INClf\l"'ERA­
CION DE RESIDUOS PELIGROSOS: 2A. PARTE (818-
CIPIOOOlOl I 
Explica la tcl:llOlogia de! lccho fluidu y fl:'~ SUS coslOS de manacnimicnlo 
Desc:ribc las cara."taisticas de al!:1111a5 instala.."JOOeS en oper3Cicio CD distintos 
nudos ('.'\lullen. J.F.: Agua Polablc: Rc'isia de Sancmiienlo .-\mbiemal en 
~lexico. (IS August 1994). pp. 31-3~ (in SpmishJ.) 

1531 CONCURSO PUBLICO DE LA SRNYA.11 PARA EL 
PROYECTO, CONSTRUCCIONY OPERACION DE PLANT AS 
DE TRATAMIENTO, DISPOSICION Y ELIMINACION DE 
RESIDUOS PELIGROSOS (BJB..CEPIOOOlOl) 
Comenta los punlOS sobresalienres de la documm1Xi0n dcl Concmso Pliblico 
~acional c lntanacional para la selccciOo de cmpresas y proycaos de in\"crsiOn 
para cuairo plantas de traramicnto y que fuc clcjado en suspcnso por decisicin 
judicial.. apc13da por la SR.,"YAH. Describe los aspectos to:cnicos del rclkno de 
segurida~ y expiic:a los proccdimicntos de selcccicin de los adjudicaurios 
(Argentina. Sec:relaria '.'iacional de Rcc:ursos Xalur2lcs y Ambicntc Hurmno: 
lngcnicna Sanitaria y Ambiemal (Buenos Aires). (September 1994). pp. 20-26 

I in Spanish J.) 

1532 HAZARDOUS AND INDUSTRIAL WASTES; PROCEED­
INGS OF THE TWENTY-FIFTH MID-ATLANTIC INDUS­
TRIAL WASTE CONFERENCE (BIB-CEPI000203) 
(Davis. Allen P.: '.'\lid·Atlantic Industrial Waste Confcrcncc. lS. ~laryland. 7.9 
jul. 1993. (1993). Appears in: Ha:ardous and 1ndusrnal •·asres; proceedmgs 
of rhe T• .. enry.Fiflh .\f1d-A.r/annc /ndusrnal Wasre Cor(erence. pp. S90 (in 
Englishl) 

TAMINATED sons (BIB-CEPI000196) 1533 PART 264 - STANDARDS FOR OWNERS AND OPERA­
(IT Emironmcnlal Programs. Inc. (Cincinnati. t:S): En\"ironmcnlal Pro1CCtion I TORS OF HAZARDOUS WASTE TREATMENT, STORAGE, 
Agency (Cincinnati. t:S ). Office of Research and De\"clopmmt. Risk Reduction l AND DISPOSAL FACil.ITIES [BIB-CEPI0002CM) 
Engineering Labonl~·: (1991). Appears in: Ons1re engmeenng rcpon for . (Environmmlal Pr<lkc:tion Agency (Washington.DC .• t:S): (1993). Appears 
solzd1ficanon srab1l1:ar1on rrearmenr resrmg of contam1nared soils. pp. 2 \"., 433 i in: Code of federal ugulonons. pam :!60 ro :!99. revrsed as of July/. /99J. pp. 
(in English).) 1152-332 (in English).) 

1526 PROCESS PROfilE D (BIB-CEP1000197) · 1534 PART 265 - INTERIM ST A TUS STANDARDS FOR OWN-
Desc:ribe um iecnologia qu.: pcnnite lral!Sfonnar rcsiduos inorpnicos m min- 1' IRS AA'D OPERA TORS OF HAZARDOUS WASTE TREAT­
cralcs de grado co!llC1'~ial. como fibra de tana mincral. oxidos me!alicos ~ MINT, STORAGE, AND DISPOSAL FACILITIES 
alca.:1ones. El proccso pcrmitc producir sicmpre los productos antes indicados. ~ (BIB-CEPI0002~) 
los quc ~den \"ariar en canlidad depmdimdo de la .:omposicion de los (En\vonmcntal Prolec:tJon . .\g.:n<:~ <Washingion. D.C. l'S1: 119931 •. .\ppcar.o 
rcsiduos. Los rcsiduos utihzados ~omo matcna prima U1Cluycn cl lodo de la 111. Code of federal regu/anons. pam :!'!!() ro :!?'i. re\1sed as of July /. I 99J. pp 
111dustria galvanopla.•tic:a. ccnizas de homo de arc:o cleanc:o ~- dcscchos de 332·455 (m English) 1 

aluminio (Titus. David: Chemical EngincCMg En\"ironmcntal Enginccnng. 
(fclnwry 1994). pp. 29 lin Engli~h) 0009·2460> 

1527 TECHNOLOGIES FOR SOIL REMEDIATION IBIB­
CEPI000198l 

1535 SOLIDIFICATION/STABILIZATION PROCESS FOR 
STEEL FOUNDRY DUST USING CEMENT BASED BINDERS: 
ISFLUENCE OF PROCESSING VARIABLES f BIB­
CEP10002061 

n.:~cribc nucvas lcc:nologi.u para la rc .. -up:rac1nn de "'"I,,,; cont.vmnados por < . .\ndrc< . ..\na. lral:itcn. J .-\ngcl. W;astc ~l.inag.:mcnt 1'. Research J111n1al of 
rcsrdum pcligrnsrn. F.ntrt csu.' lcc:mc:~. d1s.;uu sohrc la b1orc.:upcra.:1on. , lntnna11onal Sohd \!.ate• .111d Punhc Clcan-rng . .\ssoc1at1ofL <0.:t<'hc:r 1?9-11. 
\"ttrificaCIOn. fiJa.:lnn qu1m1ca ~ ti la\'adO de SUCIO•. para ti tr;&lamltnlo ck rr .$()~·.$1 ~ ftn F.ngh•h) 071+:.a::x I 
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1536 GUIDA.llllCE ~'UAL ON SAMPLING. ANALYSIS. AND 
DATA MA.lliAGEMENT FOR C~IAMINATED SITES (BfB... 
CEPl000'207) 
CC~ c--il of'.\linistcrs ofdte En•irvmlcul (\\"~CA): (1993). 
.~;mn in: Grudani:e nranaaI on sampling. _,,zn1s. Oltd ""'4 ~.for 
~-a sires. pp. :: , .• :?..~(in English).) 

1537 'JREATMENTOFSPlNT PICKLING ACIDS FROM HOT 
DIP GALA.."ilZING (BDKEPlm2t8) 
(K~·- l "kich: R.:sour.:cs. conscn"Zlion and ~-d~ (April 1994). pp. 
14S-l~l (in~). 09=t-3""'9) 

1538 HAZARDOUS WASTE TREATMENT AND DISPOSAL 
TECHNOLOGY; SUMMARY [BfB...CIPll00299) 
(ea..hcclc •. .\h·.o; '.I.I~. ~-s: CEPIS (Lima. PEt. c~ on En•iron­
mc!UJ Rist COCllrol. Lima. 6-10 jun. I S9-I. ( 1994). -~in: H.raTdous waste 
treatmerU and d:sposai redrnologr: SlUfUfUJry. pp. ~ (in English).) 

1539 EVALUATION OF COMMERCIAL HAZARDOUS 
WASTE THERMAL DESTRUCTION CAPACITY (BIB­
CEPI000210) 
(kns.m. • .\ndrca G.: ~ SIUart A.; Air&: Wask. (August 1994). pp 
99S-I003 (in English). 1047-3289) 

i 

ISO EXPECTED VA.LUE ES11MA TES OFTIIE LONG-TERM 
UABD.ITY FROM LA.l'IDFILLING HAZARDOUS WASTE 
[BIS-CEPl.n141 
( . .\ldri.:h. ,_ R.; Air & Wasl.e. <"- I~). pp. 800-803 (in English! 
1047-3219) 

ls.i.I RECYCLING DECISIONS AND GREEN DESIG!\ (BfB... 
CE.Pr.215) 
Rc•isa algunos f~"1CJR5 ~ pcrccpcion.:s a pana- dcl incrcmcnto dc los n:s~ 

en los Esudos t· nidos ~- la dccisiOn de~ cl ttei.:lajc.:omo solu..-icin. Rcsalb 
la imporunr..-ia ~- •-miajas clcl rec:iclajc. la c•-olut..--icin de su lcglslaciOn ~ ..lS cos&os 
~- bcntfs..--ios Qllt SC puccim olif.mcr. C- los imptll:Stm solJtt ios n:sidu<Js 
(La•·c. l..cua- 8.: Hcnm.dsoa. Chris: ~cMidud.. Fnncis C.; En•1NlllDCIDI 
Science A: T~-ImoloS!>-. (~· 1994). pp. 19A-24A (in English). 0013-936X) 

15 .. S RECOVERING METALS FROM WASTES (BIB­
CEPI000216) 
(Pxtinson. CieDld; '.l.loatt. Srqibcn; Fouhy. Ken; Cbmtial ~g. (April 
1994). pp. 30-31. 33 (in English). 0009-2460) 

I 1546 INCINERATORS AND CEMENT Kn.NS FA.CE OFF (BfB... 
I CEPIG00217J 

I (Kim. lrmc: Chcmjg) engineering. (April 1994). pp. 41. 43. 45 (in English). 
0009-2460) 

1540 PROGRAMA DE MINIMIZACION DE RESIDUOS IN- J 

DUSTRIALES, ESTUDIO EN LA L"lllDUSTRIA DE GA.I, J 1547 INCINERATION; TUm.1NG UP TIIE HEAT ON llAZ­
V ANOPLASTIA; ESTIJDIO DE CASO DE UNA EMPRESA DE I ARDOUS WASTE (BfB...CEPI000218) 
GAL V ANOPLASTIA EN LIMA - PERU (BfB...CEPI00021 I J I Rc•isa aucvos procesos rcmucos q~ pueden imncja- flujos mas ,;on,;Clllndos 
(Bcdregal Morelle. Cmiwb:. CEPIS (Lima. PE): ( 1993) •. .\ppQB in: Programa I t.micndo valoRs mmons de caJor. quoe son dif"i.:ilcs de u:mr con las kenicas 
de mm1nv:oc:on de residuos 1rwlunnaies. esllldlo en la 1ndusrna de gal- tmnias ndicion:ales. ..\dcm:is. esta aue•-z tccnologia puc1k prottQr um 
wmoplasaa: esn.dio de caso de :rura empresa de gal\;anop/asna irn Lima - Peril. amplia '-ariccbd de rcsiduos indus1rialcs (Fouhy. Mn: Oncfty. Gcrakl Chcmi-
pp. 20 (in Spanishl.) al engineering. (May 1994). pp. 39. 41. 43 [in English). 0009-2460) 

1541 INCINERATION AT BAYOU BONFOOCA REMEDIA­
TION PROJECT (BfB...CEPIOOOlll) 
( • .\c:barya. Pnkash; Ives. Peter: Air&: waste. (Oaobcr 1994). pp 1195-1203 (in 
English). 1047-3289) 

1542 POU.UTION BALANCE: A NEW METHODOLOGY FOR 
~UNIMIZING WASTE PRODUCTION IN MANUFACTURING 
PROCESSES (BfB...CEPIOOOll3) 
(Hilaly. Ahnud K. Sikdar. Subhas K.: Air&: wztc. r.-;o•·C11'.bcr 1994). pp. 
1303-1308 (in EnglishJ. 1047-3289) 
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Is.IS SUPERFUND INNOVATIVE TECHNOLOGY EV ALll­
A TION PROGRAM; TECHNOLOGY PROFILES (Blil­
CEP:r.219) 
(En•-iromncnlal Prolcction Agency (Washington. D.C .• l"S). Office of Research 
and Dcnlopmcnt: ( 1994; .. ~an in: Supefond inno'11nw r«hnoltJg>· t!\"OiN· 

anon program; teclrnoloyJ· profiks. pp. 499 [in EnglishJ.) 



15-n LOW WASTE TECHNOLOGIES IN SELECTED ll''DUS­
TRIES [BIB.JSTEOOCP-36) 
lb.: UM! of iow and noo-v.-ask tic.:bnology (L:S\\1) in indusl1W proc-csscs to 
.:oanol GI\~ pollulion IS ~"OCISidcrcd. L,.,.,. .;m yioeld o.."OftOIDi.: 
bmdits to !he indusv1cs .:Olio.~ in.:ludint nv. imkfW SU~ ,r.:<lkr 
s.elf-suffk·im..~ in waer ttSOUrCCS.. lov.-cr v.-as1.e b3ndlin; md dispoAl ~- a 
Mit."tioa in ....-ask ~ t"a..-ilibcs. increased ~ d'ficicn.;y and a.::.:ies:s 

to go•"ClmKlll s~ 111 addition to lh<t mott oln-ious aa•"1roamcaW benefits. 
~:'.LI moeasiRS an: t>llllin.:d md a clcuilcd n:\i.:v.- gi•·aa of lh.e ialrodu.."lioa of 
L'"'AI into a nwnbcr of inclusvioes. Roes.:an."'h. do:.-clopmeal and nilling a.."1i•i­
tics ~ to L, ..... ,. ar.: mo ~ lb.: mdi•-idml s«t?ons ha•-e bttn I 

~--ud ~- (\"i!lJICS•-arm.. S.: Munzmn. Smlom: Srimmdalumar. 
K.: . .\sim lnslilla.eofTo..-bnok>~.-. ~-and R~iaal ~nC.:me: 
Publisher: AIT. (1989). [in En!]ishJ. C:25-~08S) 

1550DISTil.LERY11\l>USTRY WASTES (BIB.JSTE.il7J 
~Mi!!izi and.:b3no..--uristi..-s of distiller~.-....-~ arc noted.TR-pro.:csscs 
f.x v.-ask wa.:rs arc: (a) aiuicrubi.; follov.-cd by~ lagoon ircaunaus. (b) 

an:iaobi.: ~ d1cn diladion :and ~-ultunl ~ (0:) mdhm.= ~...,,-~- b~ 

anacrobi.: dig.:slion. tbm a.."1i•"3lal sludg< ucannmt (d) poU5h ~...,,-~-- (c) 
.~"Clllnlionto ~.soliJs md disposal. (g) mxrobi.: .:onlXI filrcror actin1cd 
sludge. lbcn aerobic lremnmt ,,· -aur U-USC is POI gcncnlly przcti.;al due to 

.;oh:Jnlion v.-hich annol be cconomi.;aJJ_~; rall'lVcd. -:be ~Vety of nuhmt-ri.:h 
3llilml feed products from distill.:r~.- sludg.es is bolh ~al md cconomi.;al. 
(.~im lnstinll.: ofT.:.:hnolo~. Libnry md R-=gional I>oaunatwi<io Co:-.:: 
Publish.:r: .-\IT. (1989). Appears in: Lo-- Wane T eclutolugres in Sel«retf lrrdus­
rr.es. [in English)) 

1551 El..ECTROPLA TING l!'lll>USTRY (BIB.JSTEa2381 
In .:lcdropbling difrcmc sir.:ams of v."ask aris.: from: (a) deaning solutions.. 
(b1 sp.:n1 alblin.: and rins.: v.-aras. (.;) acid pid.Jing md rills.: wa1en. (cf; 
C:S....:oriuining v.-asa.: v.-a1CIS. , • ) .:hromat.: v.-llSk md (f) floor wubing. Dcuils 
aR ~··aa of a lov.- wast.: process for Zn and Cd ill•·.:sugaud ill ~many. lb.: 
q1l3llldi.:s of rills.: waur required aR minimiz.:d ~ a oigcrcd .;ompr.:sso.:d air 
.:asadc d~spny-rins.: ~-stem so dw ~- babn.:.: th.: .:l.:.;trolyi.: loss lhrough 
c•-aporaiion and r.:.;ycling and no r1ns.: dJlu.:nt is produced. Chromak wlUlion 
is ug.:ncnkd by ion .:xdwtg.:. F.:SO~ is prccipiukd conlmuously from pick· 
ling op.:nlions ;ind Olh.:T .:h.:micals arc regm.:nkd and mainlaincd automal· 

1.;ally. (.~WI lnstitul.: of Tcdmology. L~ and R.:giona.1 Docum.:nration 
C.:nrre: Publisher:.~. ( 1989). Appe:an in: Lo•· Wasre T echnolog1es in Sekcred 
!ndusrn.:s. [in English).) 

1552 TEXTILE INDUSTRY [BIB.JSTE000239J 
lb.: r.:du.."1ion of th.: v.-ast.: load on v.-lller cffiumts 21 various suges of t.:xtil.: 
proc.:ssing may· b.: a.:hi.:v.:d by: (a) r.:placcmcnl of sw-ch b\ subsunccs v.-ith 
lov.-cr biological 0:1."}"gm cknwld su.;h a.. carbo:1.·y m.:thyl ccllulos.: for sizing. 
lb) mno•-al of impurities and sizing compounds using ~-m.:s. !'aOH or a.:ids 
and(.:) r.:co\·~- of:SaOH used in mercerizing v.-ith a m.:mbran.: process such 
as ele.:trodial~-si\. A v.ast.: re~·cling znd .:ffiucnl production s.:hcm.: mtroduccd 
in a FRP.:h fa.;tory has r.:du.:.:d variable operating costs by 22:9 •and rccovrn:d 
initial in.-.:sunmt costs v.-idlin 3 yem. A clean t.:cbnology proc.:ss for t.:xtilc 
pnntmg v.-hich is suiUblc for poly-est.:r matcnals is d.:scrib.:d. ( AsWI lnstitulc 

ofTc.;hnolo~·. Li~ and Regional Do.;umcnui1on Ccnll'e: Publish.:r AIT. 
(1989). App.:- in: L°"- Waste Tcchnolog1cs '" Sciur.ed !nJusmes. (in Eng· 
lishl) 

1553 SELECTED FOOD INDUSTRIES (B~STE000240l 
The apphcaticn of L'.1.'.~I t•' a numbo.-r of food industncs is ~-rib.:d. In 
Thailand. pincappl.: pro.;.:mng residue~ arc su.;.:cr.sfully con•·.:ncd into animal 
food protein by· solid fc:nn.:nlahon using filamcmous fungi In Frm:e. the 
rccy.;ling of liquid waste from lhc m.uiufa.;tur.: of y.:asl from molasses has 
unproved y1cld and .:ffiucnl quality. The use of er~~ flov.- ultnfiltr.111on in lhc 
d'llT' indusf1'- to rmm l.Jctos.:rum from chccscmal.;ing and sn Ilk: subscqu.:nt 
.;on•crsson of la'1ou to l.:a.;ts.: .llctd ss d.:s.:rihed. togc1Mr ,..Ith crou flo,. 
mr<r.>filtral1on 10 rcn1<"c cont.vninar1ng microori:.m11ms Gr.:as.e rccovc" 1n 
meal p.J<:king and th.: rcpla.:ancm of .:hcm1cal I" m.:chans.;al p.>taln.:s · p.:.:hng 
prn.;~dur~~ ate al•o n<>lcd ( .-\s1an lrv11Me of lc.:hnolor,.. l.1bran. and Regional 
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Doaamatblion CGllR; Pllblishcr: AIT. (1989). -~in: r.- Wask Tech­
llOiogres"' Sci«rtlti lndusrn.es. [ui CnghshJ-) 

155-& PALM OIL REFTh'ERY WASTE WATER TREADIE!'<l"T 
IBIB-JSTE00024 I! 
Th.: e11R."1ion and pwif..:atioa of oil from palm fruit bun.:lxs i!. cks.:ribd. Tht 
nWn solid v.-asi.:s • nuts. fiben :and sh.:lls .. ...: sole! as L:ancls"'" used as boiler 
fu.:L FIY. v.-astc .-a1crs. !he .;ommoaly used maaobK: poad md tanl ~ 
s~-stans usu:ilfy fail to m«t rcquircdcfllucnt sUndads m.i so.~ pro..--.:ssa 
arc uquimf to rcdu..-c bio..-hcmicaJ and d9Cnuc:a! OX)-gGI demands 10 a.:~ 
i.e,.-els . .-\ polhmioa abat.:mmt ~- in ~lala~-sia ro:.;ocunldllkd -..-ar.:r .;~-a­
tion. proocss modifJatioa and ttSOUWC rttO\-~ md R-US.: ~to rcduoe 
pollulion loads. (.~iln lnstiou ofT.:dmology. ~-:and R~ Do.;um.:n­

l.ll6lo;)Q CCl11rC: Pubbsb.:r: .ill. (19S'h .~ m: !.!7tt Wasc.: T eclutoiog1es ur 

SNcred !ndtlsrnes. [in English!.J 

1555 TAPIOCA STARCH I!'-IDUSTRY (BIB.JSTE0002"'2J 
L'"'AT opo:nlioas in the tapio.:astar.:h ~ indude the re-~ of ...-ast.: wai.:r 

from the mitial ...-zhing proc.:ss follo"'1ng s.:dimmulion. u:·-produL-i n:.::o.-cry 
pro.:.:sscs in.;:lude_ (a) th.: prom..--tion of y.:ast from tapioca starch wllSk ... -..:r 
by U-Ulalioo ;ind fG111C11btion. (b} biops production by mao:robi.; 1ralmC1ll 

of wllSk v.-lllCr in fdt.:r reactors and (c) dbmol production by ~~-sis . 
f.:nncnution and distiJJatioa of V.-ask WlllCf_ Th.: mdhods clisQ.iss.:d lrl! not ~·.:t 

widdy adop.:d in the inclusvy. (.~ian b:stinu of Tcchnolo~-- Library and 
R.:gional Oocummlaaon CCl11rC: l'llblish.:r: .ill. (19119). .~ in: LOl& 
Wasre leduroiog1es"' Seiecwi lnth.srnes. [ill English)-) 

1556 PULP AND PAPER MILL ISDUSTRY [BIB..JSTE0002.UJ 
Tb.: sources and cim2&.--taisti.;s of v.-asle in lb.: pulp and p.,- industry •.e 
coasickmi md cL:t.ai1s gjnn of the imroduction of wara u-us.: and ro:cycling 
s.:b.:mcstomillsaG.:nnmy. ThailanchndF~c. Tbcrccov~-ofby-products 
is disaass.:d including the USC of fdlntion to fCCO\-U fibm. ullnfillnlion for 
high mol.:cular v.-.:ighl ligDosu[pbonal.: • .:•-aponuon to R.:Onr organic dlani· 
.;aJs and ~-incntion to utiliz.: Ile healing ,·alu.e of ro:sidual v.-ood substances. 
Pollution redu.:tion by proc:~.ss chcminl substitution. using Hi O:. OJ or SO: 
for blaching in pia.:.: of Cl and Cl compounds is d.:s.:ribcd. (.~WI 1nstitut.: of 
T ccbnology. Librwy md Regiollal DccLllllCPUllion Cmirc-. Publisher: .ill. 
(1989). Appears in: Lo-- Wasre Technoiog111s "'Sekcted indusmes. [ill Eng­
lish!-) 

1557 SELECTED UNIT OPERATION IN LOW A.ttro NON­
W ASTE TECHNOLOGY [BIB.JSTE0002.UJ 
.-\ nwnbu of op.:nlio111 used in L'"\\i aR d.:saib.:d and basic d.:sign and 
opeming panmcters gi.-en. These in.;ludc suspcnd.:cl solids mnonl from war.:r 
by: (a) s.:dimmlalion. (b) lloc:.:ubnon. (c) filntion and (d) flout1on_ lb.: 
ranO\·al of dissolnd materials by (a) adsorplion. (1) ion exchange and ( c) 
m.:mbcan.: procCSM:S in.;luding uvm.: osmosis . .:lc.:trodialys15 and uhrafihn­
tion arr.: also c:0111id.:r.:d. lnform.a<ion givm in.:ludn through tlov.- nkS. cfli .. 
cimcy and suitability for diff.:r.:nt inclmoial processes. ( Asl.llll lnstllUl.: of 
Technology. Li~ and Regional Do.:unxntaion Cmtrc: Publish.:r: AIT. 
(1989). Appears in: Lq,.- Wasrt Ttchnolog1es in Seieaed lndusmcs. (111 Eng­
lish).) 

1558 METHODS TO ACHIEVE LOW WASTE TECHNOLOGY 
(BJB.JSTE00024SJ 
The adoption of L.-.:~1 ma nwnbaof industries has helped to rcdu.;.: lwirdous 
v.-a.~ problems. recover uuful ~-products and rcduc.: tho: o.-erall waste load. 
!1.ldhodsadoptcdincludc:(a)by-produclrc.;ovcry.(b)proccuchcm1~landn" 

~I r.:~·cl111g. I;) changing producuon processes to r.:duc.e "ask and ( d) 
equipment modification. Wa.tc 1N11ag.:m.:n1 tc.:hniqucs sntrodu.:ed include: (a) 
v.-ast.: c:lassdi,ation. (b) water cons.ervat1on. let wast.: ugrcgar1on and (d) 
prcHnlson of spillages and good housekeeping pract1c.:. In some caus rav.- znd 
process rr • .11.enals ha•·.: beer. repllli:.:d and v.-arer management r.:g1m.:s 1111r~ 
du.:.:d (Asian lrv111U1e of Tc.:hnolo~. 1.ibr~ and Region.ii Do.:wncnutson 
Centre. Pnhls<ha. AIT. ( 19119). App.:an m ;_,,.,.. Wasr.· T u:i,,,oi"ft1Cs 1n Sc/ecrtd 
irrdu.cmer. (1r. F.nghshj ) 

I
,, .. 
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1559 JEWELLERY PLATER-ISIC CODE: 3911 (CST­
UNEP00016-I) 
St "'.\l\lUt\": The ~- n:pb.."Cd ils cblorot1uorocaboa ckgras.:r wilh 
ISC-lot. m alb.Ii dcuin! .:ompound. md dimimkd tht mc of 360 r. of 
CFC"s. The compu~- impro.-.:d ils n:co\·ery of !old lhroup die use of~­

~- c:onductnil~: meters. limed ~ Oo~ md COUDlCraJrraa riming. 

These ~-as ~ ban n:Glccd 1hc qwnli~ of ":ask procDcoi md 
impond deaning opcntions. 

'.\l~ TERIALS BAL~'.'OCE: 
-~-uop~ ~ p!.tting balm. pbling msc...-.m. in­
·;ious mmls 

f -.\\·ata' 
_,....._b_r-~leuls~o,-~­

ECOSO'.\OC'S: 
er.a c.1-- SL9J6 ~~• 
f-at..s ~-SU.000 yar 
~ lhe us.: of chlorofluorocmiort ~asas- S6•. rab."tioo 
in ·~-.r produ.."tion. 
(CO'.\"TACT: ~lassa..iluuns Dqmtmcnt ofEn,irormmul ~Im~ Of­
fi.:t of Safe w~ ~lmagcmcnt. 100 Cambridge Slrttt. Bosloo. ~IA. l'SA) 

IS'O JEWELLERY PLATER--ISIC CODE: 3911 (CST­
UNEPU001'5) 
Sl"'.\l\UR\-: The Robbins Compmy is a jcwdl.:ry pblilJg and manufacturing 
comp:m~·- When upgading its w~ lrealmi:m ~'Simi robbin.'I designed it 
as a closed loop ~-uan. The \QStCWalcrn:cov~· sy-slcm depends on fillers. ion 
c:dungc resins and clcc:uolylic rcco.-~- 1o purify its waslCWaler. All fihas. 
rnins and calbodcs from lhc clci:Uo1~1ic reco.-~· are sc:n1 lo a n:fmcr for 
n:cbrution ofbolh base :md precious meWs. There~ no waskS lost from lhc 
process. 

'.\IA TERL~ BAL-''.'OCE: 
-'»M-Elc..-uoplating •oastcwalel' 
.....,,._ w alCr 

- Nlltu:lio. by- Substitulc less 10:0.: raw malCrial 
wmtc pr.at:lion- 36 Ions :!•Car mcul hydroxide sludge eliminated 

(S23.000 year) 
ECO~O'.\OCS: 

apitol ant-S220.000 
f-'stod -'rm.t- 545.000 ye• 
inlpra-R.:duccd sludge dlSpOSal •·olume. reduced wut.ewaur production and 
m~o,·crccl reusable mculs. 
(CO'.\"TACT: Robbins Compmy. :\nlcboro. ~IA. l"S . .\. co Paul Clark) 

1561 SEMICONDUCTOR WAHR MANUFACTITRE-ISIC 
CODE: 3'74 (CST-UNEPOOOl"I 
Sl~Ll\IAR\.: The company utilizes alllomalcd photornist dispense systems m 
i1s opcnrion. The :1111oma1cd dispense s~-stcm as designed and sold by Tri!« 
Industries in Mounuin \"icw. California. II is rcportal that lhc syslem pnwidn 
ma.'Cimurn llSaF of phocorcsist from lhc supply honl.:s. continuous unimcnuplcd 
t>pCRtion 'Nith minimal operator assistance. and point of use fillmlOll rnultmg 
in higher w~cr yields. The dispense syslml do« not require ~- modifiation 
or adjUSlll1enls IO lhc existing dispense s~-slcms on spimcr tr.M:ks. 
'IATERL\LS BAU~CE: 
- t)P-- Residual phocorcs1s'I 
_._Supply bottles 
WGtc redllaiMJ by~urfxc fmishing. cleaning. and coating 
_,, produaitm-50" • rcduo:11on 111 photorcsisl •Usie 
/uMod rel#c:rion-Buc:d on an 1s~. annual mfuc11on in pho1oresis1 waste. 
S6.7'0 year per unit. 
ECOSO'.\OCS: 
c.-.i COJt-SJ.750 unit (1985 dollars> 
-""to rccMCT- 7 
.,..a-Reduces need for •vgm phocorcs1s1 hv utihling higher pcrccnuge of 
photoresasl 1n suppl~ honl,:,; Reduce~ "Ulc pholorc:ml 1nc1ncra11nn landfilling 
rcqum:menls 
<COST AC.T: Scm1condu.:1nr l"dus(0 .-\$soc1at1on ISl,\J. Srcvcn Pcd.:1"5Cll. 
Dire.:lnr. F.nHronmcnt.11 and OSHA Affain. SI.\. 10201 Tor.e A\·cnuc. Sunc 
:1'. Cu~n1n<>. CA 9'014. I · nitcd States) 

I ,. -· 

1562 METALRADIA TOR MANUFACTURE-ISIC CODE: 371-1 
ICST-UNEPM0167) 
Sl"'.\l\l~R\": The company ulilius ion exdmlgc and elcdrol~'StS for-~ 
of .:opp.er. In die bripa dippingpu,.."aS,. consicknble ~and zia.: an:~ 
from lhe p.u beingproomcd and~~ =uh copper sulf31c ~-mis acaauL1r.e 

in lhe ~- To dimimk the fomution oflhe ~~-Modine insWkd an ion 
ex..-!unge ~lmnn DI ~ pbling .:tll to di.: ~-st.em. The h~llrogul perollidc sul­
furic <IL"icl hripu dip sohdion is ~- n.."irculakd lhrougb lhe ion 
e~ .:nhmm. The column sckctinfy mno,·.es the copper and mums lht 
pwifi.:d dip solution t.> lhe barh. Once the ion e:dun~ column bt-.--omes 
sant.ed •-ilh coppt'I'- ii is n:~ :md lhe copper ions :an: f.:d ido an 
.:l.:drOpl.ali;tg cell wh.:rc .;oppa is pbkd o.a md r...:'"~ as number I copper 
s..np. 
'.\l~ TERULS BAL~:SCE: 
•-l)JW-Copper sulfare from brigb1 dipping 

-m- H~'drogcn p.:roDde sulfuric <IL-id bngbt clap 
-r-.:a-~ ~lculs 1:...:0\·o:ry 

ECO~O'.\OC'S: 

cllpiul an1-S21.000 
/~~-S22.000yc• 
_,., ,.,_.,,._1-i 

~ the gcncnlionoflwMdous brigb1dip residues ar.d n:co\-.:r 

copper for n:usc. 

(CO'.\"TACT: ~Iodine ~bnufa..-iuring_ Trenton. ~fO. Jann Egick. Tel: 1-41 ~ 
636-1200) 

15'3 JEWELLERY PLATER-ISIC CODE: 3911 (CST­
lflli"EPOOOH8) 
Sl''.\l\l~R\': The company insulled a .::loscd loop plating s~-slcm. L"l addition. 
the .::ompany now fihas ils plaling waters_ mno•·cs the moetals. and then m:o,·crs 
th.- for refming \U ion exchange and clcctroJ,_1ic n:conry. This syn.em bu 
rcsuh..d in a ~. dccrcisc in lhe amount of lrichlor .>C1hanc used and disposed 

In :ldditioa. Che COlllJllUI)' mluccd it '"·astcwatc:r production by 95° • 
'.\l4 TERIALS BAU~CE: 
.._, l)J1C-F.lcctroplaing rinscwatcrs. plating baths. rinscwatas 

meJOr-Watcr 
1&m11 relMaion l!Ji'-!1.lculs rcco.-cry 

•'mlc produaion-S-0-•reduction in TCE use waste 
/llllstod rMrlction-95•o reduction in proc.:ss warer use (S20.000 year) 
inpra-Rc:ducn wgin soh·cn1 requirements and reduces .-olurnc of disposed 
waste. 

(CO'.\IACT: ~lassachuscns Dcpanmcrn ofEn•ironmcnul ~f~gmienL Of­
fi.:c: of S~c: Wz.m ~f:uugmicnL 100 Cu~ Str«t.. Boston. ~IA. l·nited 
Slates) 

156-1 MANUFACTURE OF SOLVENTS AND CHEMICAL AD­
DITIVES-ISIC CODE: 2869 (CST-L'NFP0001'9) 
Sl:'.\DU.R\': The company mslalicd floaraig roof; o.-cr ils L1nks of \'obltle 
sol.-e~ which reduced c•·apora.Un loss of sol•·mt.. In additioo. ~- added 
conscr.-a1ion vents on lhe plmu large sol.-em Wiier. which reduced organic air 
emissions from the tanks by bdween 30° o :and 7)~ • 

'IA TERL\LS BAU~CE: 
~ ~\'olatdized sol\'mls 
,_..,_Solvmu 

waste ralMclion by- lmpro\'cd housckccpmg 
1&wst1pr~ U million lb ~car kiss prevented 
ECO~O,OCS: 

azpil"1 ant- SS.OOO.SJ3.000·tank ( 1983 dnllars) 
fccdstodi rc•ttion- SI S0.000 (based on 16 unks) 
mMtfrl to UCtwCT- UsS than J l 
impoa-Conscrve5 M>l\'ents. reduces air polluuon by s.:ilvents 

(COST ACT: Exxon Chemical Amcnca. l.ind.:n. SJ. l'n11cd Stales. Tel. I (20 I) 
474-0100) 

156~ NYLON YARN PRODUCTION AND RESEARCH FACIL­
ITY-ISi(" CO -: 2824 (CST-UNEP000170J 
Sl',DU.R\': Ammcan Enka purchased a used d1111llation unit and mochficd 
111" rcd1~11ll 11s 1snpropyl aknhol The m-hnuse d1<Ulla11on unit rc:.:o\·ered 90"o 



of the isoprop~i akob.>L Enb also reuses the still ~ as :in asphalt 
emulsifier ia -*r prockt line. 
M.~TERIALS BAU..'llCE: 

--~ Spaa ~I al..""Obol.. distillabon rcsiclDe 
-:i---~i lkohol 
__ ,....... .,._ lmp'o•~ bouscUepiag 

_ ,....... 10.000 pl ~"Cir Rduction 

ECOSO'.\DCS: 
~ ms1-S7.SOO 
~ r • 11i S90.000 yar 
ero•· 1a±• rcr-S~.600 ~-car -----1 .u.p.t-RcdKcs ••irgin so~Clll rcquirancalS and ttduces otr-sik liabilibcs. 
(CO'.\'TACT: Amcricm Eab Cornpmy. Enb.. SC.co Jolm Ra~-. l"nitcd 
SUICS. Tel: I (70-l)667·73~1) 

1566 MANUFACTURE OF PHENOL, ANILINE. AND RE­
I.A.TED PRODUCTS-ISIC CODE: 2869 (CST-UNEPU00171) 
Sl")Dl.\R\":l"SSCh.:micals-Ua.."111RSpbGtolfromanicoeandlhm115CS 
1be pbmol ro ammfacmrc ocbe!' organic chemicals. l"SS bas inslallcd ruin 
adsorplioa ~"staas to COlll!OI cumcnc emissions from the phenol manufacturing 

r.:cDciag QmlCllC anissicns by IO'!e and sa•ing 71S.OOO lbs amxnc.ycar. In 
additim. ~- ba•-c also inslallcd a surplus coaclrnsa oa 1be open- \-eals 

to m:onr the cumcnc •-apex- md mum the coadmscd c:-. ~- blclt to 
the pracas. ~- also added r.oding roofs to di.e tanks containiag \'Olalilc 

chemicals ro mlucc air~-
'.\l~TERIALS BAl.A..'ICE: 
-lp-Orpnic cbemM:al cmiss~ 

I f - Orpaic chemicals 
_ ,...._ by-E-aended use of raw material _,....a;.,, I.I I S.000 lb year cwacne 
ECOSOMICS: 
fealst«I; rallmi.;...,- S27S.OOO :;-car 
_,., ,.,__ 2 

iniprcr-Rcdu.-:e \Tgin cumeac ttquimncats and reduces cumene emissions. 
(CO:\'TACT: CSS Chemicals. Haverhill. OH. Tel: (614)S32·3420) 

1567 DE FLUORINATED PHOSPHATE MANUFACTURE­
ISIC CODE: 2879 (CST-UNEP00017l) 
Sl:")~\": This facility uus a closed loop process Waler tteyding s;-sum 
to reduce ils w~. Texugulf prucluccs phospbale anintal feed suppkmerrt &~­
combining phosphak ore, soda ash, and phosphoric acid in a kiln mixer. The 
process produces a kiln scrubber R11f1P waler wUli a flow nlC of 1725 gpm al 

IOI f. Lime is added 11 a rzs.: of two tons per hour to prccipiule the flll"rides 
as calciwn fluoride. Thcu filtered dcwll.:red wastes att disposed in a landfill 
as a solid. The clean process warn- is recycled back to !he venturi scrubbers for 
rC111SC. 
~l\TERIALS BALA:'>CE: 
- ~lcium fluoride. wastcwaicr-inorganic fluorides 
_._Waler 

- relMt:tiMt by- lmpro ... ed opcnling pncticcs 
_pr,,.diOlt-Reduccd 280.000 gallons per day ($930.000. year reduction) 
ECO'.liOMJCS: 
-"s toreure--12 
imprd-Rcduces water usage. wastcwaicr not discharged to !he cn"1ronmenl. 
(CO!lo"TACT: Texasgulf. Salr.illc. VA. t:nitcd Swa) 

1568 FABRICATION OF PIPE FJTTINGS-ISIC CODE: 3471 
(CST-UNEPOOOJ73J 
SOl\L\R\": Elkhart Products. Inc. fabriea1es pipe fmings. Elkhart replaced its 
cyanide dip and chromic acid bnglit dip passi\"ation with a proce1s lhal utilizn 
sulf'uric acid and Nbihzed hydrogen peioxick. The company also installed 
counter-current nmcs. ~ final rinscwmr rs regcncr:aud and reused after 
prccipllaling !he copper as cuprnus ox.idc or copper hydro'.'tidc. The brighl pickle 
dip is aJ50 regenerated by tranJf.:ning the smirated fluid 10 a resef\·oir where 
the copper sulfate is precip11a1ed and removed ~ a cycloru.: separalor. Tiie 
~oppcr sulfate c..,.-stals. cuprOU$ o:Qdc. and copp.:r ~clroxidc was1n ar• rntr'~ 
duced Ullo an clectrol~t1c cell. rcdinolvcd. and pla&ed ou1 as numhcr I copper 
scrap al a rale nf 1000· I SOO pound5 per m.1111h Tnial annual cosl savings nf 

CLEANTEC DATA - ICPIC CASE STUDIES 

Sl20.000 lire ralizcd by die f~ili1y. for - inf--- sec -Company 
. .\pproadlcs UT<J Pollulioa ~ - by 8. M~ md P \"id. Plaliag 
md ~Finishing. December 1979 
'.\lUERL\LS BALA~CE: 
-MN'-Pdlc liquor---ara 

£ - Pdlc liquor 
- ,..... .,...__ ~ less to~ m< maraial impn>--cd openling 
pra.."ticcs 
_,. •a ai1 112.000 gal year rtdllclion ($18.200 ~ar) 
ECO~O!\llCS: 

/~ re*di• Sl.7i0 year 
.. msl-S60.000 

~ - clispos3I •-olume and ttda"llS clemea!ai -W. 
(CO:\"T ACT: Elklurt Products Di•-lsicJn.. b:.. ~ I:'. co Un;:;· lnlcma­
tioml.. wamm ~kLay. l"nited Slaks. Td 1<-'12)4~2-9360) 

1569 MICROELECTRCNICS-ISIC CODE: 3670 (CST­
UNEP000174) 
Sl"'.\l'.\l.\R\": Copper shed mclal in lhc -Caautt of flexible electronic 
circuits must be clean. The sb«1S ~ formerly sprzycd ,,.-itb -am 
pcrsulf ak.. pbosphoi ic acid. md sulfwic: acid. 3M replaced this dcming process 
with a spccWly dcsipcd mcdlanial clc\"icc tbal uses ..-mg brushes and 
pmnice as :m abrasive ro elem the copper sheet mcuL 
'.\l.\TERL\LS BALA..~CE: 
_....._by-Substiuc less to~ raw mllCrial.. new tcdmology 
_ ,,,..ri,,,, «>.000 lb~---

ECO:'liO'.\OCS: 
.. Cftl--SS9.000 _,..,.,,__36 
8r«I ~SIS.000 year 
~ "'Olumc of dispos.:d waste and climimlc haz.wdous wasle 
managcmcnl coSIS. 

(CO'.'t"TACT: '.\finnesola Minmg and '.\laimfacturing (3M). Columbia. "fO. 
l"nitcd SUICS. co Mib Kocningsbcrger. Tel: I (612) 778-4S23) 

1570 ELECTRONIC TELEPHONE SWITCIUNG EQUIP­
MENT-ISIC CODE: 3661 (CST-UNEP000175) 
Sl"'.\nl.\R\": GTE recovers copper through the use of an elcctrol~1ic recovery 
cell. The cell is pan of a closed loop s~-stela that follows !he etching opcr3lion 

on an electro less copper plaling line. The coppcrfcss rinse•.-lla" is rccircularcd 
to the rinse unlr. lhc Rcovcrcd copper is periodically mno.-cd from Ille cells 
cathode and is sold as number I S.."Tllp. For more information sec "Case History: 
W ~Ila" Trca1mcn1". PC F AB. May. 19i4. 
'.\L\TERIALS BALANCE: 
...SU typ«- Elcctroplaling wasuwaicr. copper e1ehing rinse stream 
_.,,_Waicr 
...SU rllllaaion by- Metals Rco.-cry 
/-"'«* ..-diOIJ-3.900 lb'~T copper (S2.000) 
- pr_.tlion CuOH siudgc reduced by 2.860 11Yyear (SUIOO) 
ECONOMICS: 
iniprcr-Rcducc waste disposal volume. reduce water usage. and recover 
copper for reuse. 
(C01''TACT: GTE Sylvania. Chicago. IL. l:nitcd Suacs. Laney lnlmwional. 
co William Mclay. Tel: I (412) 4~2-9360) 

1571 MET ALRADIA TOR MANUFACTURE-ISIC CODE: 3714 
(CST-UNEP000176) 
Sl"'.\l'.\IAR\.: The company utilizes ion e:i«:hangc and elcctt0lysis for reco\·ery 
of copper. In the bright dipping process. considerable copper and zinc arc etched 
from !he pans being proceJSed and as a resu It copper sulf lie crystals accumulate 
in !he tanks. To eliminalc the fonnation of !he CT)'ltals. Modine insulled an ion 
e~changc column and a plaling cell to the s~'llem. The hydrogen peroxide sul­
furic acid brigt11 dip solution is conl111UOll5ly rccitculated lhrougli !he ion 
ex.:hangc column. The column sclccti•·ely rcmo.-es lhe copper and rctUms the 
punlied dip solution 10 !he bath Once !he ion uchangc column licconw~ 
sa1ura1ed with copper. ii 1s rcgcneraicd and the copper i<>ll5 arc fed inlo an 
elcctroplatmg cell where copper is plated 0111 aud recovered u numl>cr I copper 
~~rap 
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CLEANTEC DATA - ICPIC CASE STUDIES 

'.\IA TERL.U.S BAL-':SCE: 
_,,..._Copper sulfarc &an briglll dipping 
w ' H~'dropa perollidc sulfuric acid briglll dip. 
_,, ~.,._Mdals-~ _,,,..rim Elimimlcd banrdoas ._ ~ 

ECO.'li0'.1.0CS: 
..,_S!7.000 
fottlll«:l Nlillli" $22.000 ~"al' 
......... _.,. 1-1 

~ lhc gcnaaion .>f the baWous bright dip residues and 
--a- ooppcr for reuse. 
(CO!\"f ACT: Modine Manuf~ Trem-. ~IO. l"nikd Stares. co 1-s 
Egick. Tel: I (414)-636-1200) 

1572 MANUFACTURE Of LOGIC. MEMORY AND SEMI­
CONDUCTOR DIVICIS--ISIC CODE: 3674 (CST­
~177) 
Sl~IMAR\": This pWll uses soo.-a11dis1ilblion fracti.Jnatioa to m:C>'--a"resist 

~-dopas. Thcpbnlnsistwoflasb~~ors.eai:bwidtaapacitytorcco'-a-

600 ~of I.I.I~ per bour. The flash dmnbas opcr* al a 
,-acuum of 20 in. Hg md 100-110 F. A pad;al clistillalioa column is med to 
"'--o>o-er PJR fUon &om a~ Sft3lll conlaining 90'!e freon and 10-9 mdh~i 
chloroform. Thc W"astc is fed into the colunm and the freon is .:ondmscd and 
rccovcml al a nr.e of JJ pl.hour. I.I.I- lrichlorodbanc CCllldcmcs on lhe 
.:olumn ~ md falls to the reboilcr. Two box stills ~ used al the facility 
which ~-a- "7S ~b acb of ~ieuc chloride. Thc units c:oasist of an IOO 
gal s:iJI pac wilb bol •-aler be.mg~- The conumimlcd mdhylenc chloride 
is bearcd to 103-IOI •f and clan SO~'all is c:ondenscd ovcrbcad. 

:\L.\TERIALS &\LA:St.:"E: 
-qpe-slill bonoms-1.I.I-Triddon>cdlanc resist ~-eloper. freon ruisl 
developer. ~ieuc chloride 

---Halogmaled son-en&s 
_......._by-Solvent-cry 

-~- 6.IS2.000gal.1'-ardeaasc 
f-"'«:l rmair · J.490.000 pl year meth~1 dilorofonn. I 52.400 gal yar 
fr- (graler than 9S'!o toW rcduc1ion) 

ECOSOMICS: 
~-5109.400 
~SI77.600 

4ind c.os1-Sl6.000.000 ~ur 
illlprc:r-Rcduas amcunl of disposed spent soh·ClllS and raluc:cs '-irgin solvent 
rcquimnems. 
(COl:\"TACT: t:.S. Environmcnral Prolection Agency. Hazardous Waste Engi­
n.:crmg Rcscan:h Ubonlo~-. Cincillliati. Ohio 45268. t·nital S1a11cs. c.o Dr 
Hmymamn> 

1573 MOBll.E COMMUNICATIONS EQUIPMENT co~ 
NENTS-ISIC CODE: 3661 (CST-UNIP000178) 
Sl:!\DfAR\": This facility uses two-stage dislilblion to recover solvems. 
l'ri!Ud circwt boards arc produced using lhe sublm:tivc IA!chniquc and solvent­
bacd plloeorcsisu. ~felhylenc chloride mist stripper and TCE developer ~ 
continuously recycled in closccl--loop stills. The TCE developer wastes •e 
rccovcml ia a Dupont Riston SRS-120 solwnl recovery still which opcnrcs al 

aunosphcric: pressure md 165 F with product returned to die developer line. The 
faciliry uses a Rccyclcnc RX-JS solvent rcc:o,·~· sys1Cm to furlher recover the 
TCE from lhc SRS-120 W1it still boaoms. The RX-JS is a batch distillation 
system with a 30 gallon capacity with a cycle time of approximately 90 minlllCS. 
Purity of rec:ovcrcd solven1 was 99.99'!• . The siill bol!oms c:onlaincd 7.S 
weigh~• TCE. 
'.\IA TERIALS BAL\N'C:E: 
_,, 'YP'- Resist developer still bonoms-1.1.l·trichlorodhme (TCE) resist 
dc\;eloper still boaoms 
,,,,.,,_ 1.1.l ·trichlorccthylcnc 
_, ~lllMction by- Solvcnl rec:o•~· 

_,,, prtidildilm-91 S0 o volume rcdu.:1ion 
f'ctl1todt "tlila!Dn-.IJ9.8°o solvcnl rcccwcry 

ECO!llOO:\OCS: 
~-$26.ISO 
.-alts ,. __ ;.J 

*et:r~J.IOS 

~disposal '-olumt of~- and nclwcs 'ifPI soh"Clll rc­
quircmcnls. 
(C:O~"TACT: l".S. Em~ Prokctioo Agcacy. Hazardom Wam Eng;­
nccring Rcscan:h ~--CD....._ Ohio 45261. t:nikd Siar.cs.co~ 
fRCllllll) 

1574MA.'WFACTUREOFPRINTEDCIRCUITBOARDS-ISIC 
CODE: 3674 tCST~l79) 
SDL'IAR\": Thc c:cimpmy ~1ially rccovcn mdals &om ilS rinse· 
w-atas. Thc c:uaipm~ COln"Cl'tcd lhe primary rinse .. inlo a stabc: ...-1m11c 
md imWlcd lhe dcclrolytic reco•·ay units. The units ~ simple and c:ompact 

md coasisl of a~ sump. a pump.and lhc mode and c8odc.. COlllaincd 
in a Rcungubr box with dimensions of :2 in. x I 0 in. x 22 in. The llllils .-e 

opcr3lCd al coastant ''Oltagc and lhe ampengc will '~ according to the 
COllGlc1nity 'lf lbc soUioa. The adlock llUICrial was stlinlc:u SICCI and 1be 
anode columbiwn or lir.mium. The unit bas a muimmn flcMnrc of 16.J gm. 
Cumndy the facility uses four such unils on 1be coppa- liac md drce mils on 
the solder (tin.lead) line. bco,·cry bas a'vagied ~xinurcly IO pomllk of 
.:opper per week and fin pomds of lead per week. 
'.\IATERL\LS BAL.\.'iCE: 
_ ,,,___ Wastcwa1crs from cicaropbling and dcbing proccsscs 

-eh-Warcr 
_, ,....._ 6,,--~lctal! recov~· 

-~= J2 ~)-car rcduciion 
ECONO~DCS: 

aptM ais:-S30.3 so 
ope icn..._---Sl2.333ycar 
~ oa-Al c:unmc disposal c:osrs il is mc.R apensn-c b\a ma~· become 
feasible i:i the f'ulure. 
-.-,-Rc.mccs volume of mcuJ sludge met recovers mcrals for masc. 
(C:O!\"f ACT: l".S. Em'irorlrncuul Prorcction .~.Hazardous Wam Engi· 
accring ~b Labor31ory. Cincinnati. Ohio 45261. l"nilcd Swa. c.o ~ 
Freeman) 

1575 PAINT STRIPPING FACll.ITY-ISIC CODE: 3700 [CST­
lnli"EPOOOl80) 
SDL\l-\.R\": A tank part paint stripping facility using mcd!ylcne chloride 
solvenr formulations to enhance solvcn1 action gcner.atcs approximarcly 20.000 
gallons per year of spau llldhylenc chloride and 3.300 gallons per :!''Ur of pain! 
sludge. The audit mgcsts dull using c:Olllinuous CClllJifuplion of paint stripping 
solvcnl to remove paUl sludge as it is gcncnilCd will prcvcm buildup of lhis 
sludge in the stripp;ng tanks and sig111ficantly clllend the life of the solvent. 
Soh·cm life could h eXICDdcd up to one year. Each stripping tank would be 
equipped wi1h a pwnp and a solid bowl ~-pc Cenlrifuge. The units operate al 

~ximarely 5 om-
'.\IA TERIALS BAL\SCE: 
- t)'P'- Melhylcnc c:hloridc-baud painl sfriFping solvent, pain! sludges. 
Wastcwalcn from rinsed stripped parts: 

F002 • Spent balopnalcd solvents including mcdiylcnc c:hloridc 
F004 • Spent baloJen*d sol\'enu including c:raols and crcsylic: acid 
_.,,_ Solvems. WlllCr 

.....,, reilMaimt by- EXICndcd use of raw material 

I 
....,,, ,,,,,.ca-- SO"w reduction 

. fudstod r•aUin~l\"enl replaced only once per year 
ECOSO'.\UCS: 

upitlll corr- SS0.000 for six units 
,,,_....,,,..,;,.,monu-ss.ooo year 
-111110~-.,,,~ 

imprc:r-Reducc• waslc disposal volume by SOOo • mluccs virgin sol\·cm 
rcquircmcnlS. 
(C:OSTACT: 1:.s. En\ir0M1tntal Proccc:uon Agenc}. Hazardous Waste Engi· 

""ring Research Labon1°"". C1~1nna11. Ohio 45268. t:nncd States.co H~ 
Freeman) 



1576 PAJ!ll"T STRIPPING FACWTY-ISIC CODE: 3700 (CST­
U!''"EP980181J (!tt pre"·ioas ncord) 

IS77 AVIATION, INDUSTRIAL _4l\"D SEAPORT SUPPORT 
COMPLEX-ISIC CODE: 4S82 (CST-l!!li'EP008182J 
Sl;\1'L-'.R\": T.iie w~ -Sit""-~~ the tasibk optioas for rcdu..ing tbc 
\"olumt of solnlll 115.ed zd dispos.:d. ~ Bl: \W(I" !()() SOl\"Clll .md llU poinb 
on tbc b3s¢. Four of i.:n Sl2bans W.:R mdil.:d in detail ~ ~ Stltiom 
rqwcsalkd a fair cross s.:..-tion of tbc a.."ti'itics dYl o.xur. For !he four Sblions.. 

a toW o( 36 ~ ~""tion opllOns wac .:ons*-1. ~~ op1ioos ..-~ 
In\~ in funbtt d.:b.il lb:!.e induckd: uu o( .:loud IDs and m.:reasi:ig 
the .:inning df.._;.:n._~- by in..""«asing tbc c1c!J« of :l!!iution: increasing ckming 
.,ff.._-ial..~ by anploy"ing a tw~stqi .:-ounta"-..-urnmtdeanings.equm.:.e: Rebim­
ingsol\-cntfromspomt LU-TCE by us1nglhc~ asastill:xad~ 
fdkring of suipp.er' solulions. 
'.\IA TERL-'.LS BA.L.\~CE: 

-1)~ Spml sol.-ents from &greasing p;sts and J13in1 slripping. 

---Sol\·ents 
- ~ ~ lmpro\".:d op.enhng pr:a.."ti.= 
- prMrair 50-7~•. reduction 
fttrlstad: ~-33-6-i·· 
ECO~O'.\DCS: 

apiMI - S600-S6.820 
---~-i-'T! 
tlireo ant-S220-S!.i70 ~.ear ..,..,_Tit.: option pRSOtt.ed ... in rcc1u..-., lh.e •irgin sol\-.:111 requirements :and 
Mb:t tbc •·olume of dispoud spait sol.-.:nrs. 
(CO'.\"T ACT: l".S. En,ironmcnul Pro(eClion Ag.:n..~. Haz:.rdous W:asle Engi­

n.e.:ring Rcsard1 Labonl.xy. Cincinn:ati.. Ohio 45268. l:'likd Swcs . .: o Hmy 
F~) 

1578 SEMICONDUCTOR WAFER MANUFACTURE-ISIC 
CODE: 3674 (CST-UNEP000183J 
Sl"'.\l'.\L-'.R\": The fa::il~ r.ecbims its wask oil througfi on s~ distilblion fil­
tr.ation. The on ~it.e •·:a..--uum pump oil r.ecl:arnation s~-stcm is designed and sold 
by tbc Hilcu Di•·ision <>fHilli:ard Curpomion :and can recbim 90"• ofth.e w:ist.e 

oil for r.:us.e. The ,.:.-~ dnws oil by •·a::uum from a wask oil tank through a 
prdih.er. an adjuslabl.e ii"w co111rol \-aln. and :an d..:tri.-: hcakrinto a vaporiz.:r. 
Thoe nponz.:r IS a p:i.:k.:d column in which lh.: oil under \":&CllllrR is spread into 
3 thin film and th.e mois111r.e and clissoh·.ed pus are clnwn off in the fonn of 
•·.lf'OI"· ~ .-apor is cond.enud and .:oll.ecud for disposal. The purified oil is 
plJlllP"d through a polishing filt.:r and collect.ed for raise. 
'.\L.\TERL.\LS BAL.\SCE: 
-1)~ Spent vacwm pump oil conraminan!S 
rndiu- \" aaium pump oil 
M..UU relMaio# by- Reco.-.:r product from waste 
wmtc 1"°"6aion-- 90° • ""asi.: oil reco,·.:ry for reuse 
ECOSO'.\DCS: 
upitlll Qlfl- S20.SOO 
_,,,, tOr'«OPD'-13 

;,,.p.cr-Recluces •·irgin oil requir.:ments and reduc.es waste oil dispo~ ,·ol­
umc. 

<CO:OO"TACT: Semiconductor Inciusv,. Association (SIA). Skv.en Pedmcn. 
Director. En..-ironmcnial and OSHA Affairs. l'IA. 10201 T01Te A.-cnue. SUlle 
27'. Cupat1110. CA 9$014. t."rut.ed Stat.es) 

1579 PHARMACEUTICALS--ISIC CODE: 2834 (CST­
L'NEPOOOJIUJ 
Sl"'.\f.\L\RY: Riker uboralorm coa1edmcd1.:me tablets using s.ev.eral organi.: 
sol..-cnts as cam.en A waicr·bas.:d solvent was developed 10 replace tho: orga1m.: 
soh·em and difTcrcn1 spra• :apph.:ataon equipment wai; i~talled 10 handle tho: 
new soh·cnb Th~c .:hangcs chmmatcd organa.: sol,·cnl l"5ses lo the almos· 
ph.:rc. 
\L\TF.RIAUi 8.\1.A,CF.: 
-stc t)-,W- Spcnl orga111.; <olvcnts 

""""- Sol..-.eni. 
MWSfc raluainn h.1·- Sul>•l1IU1c lcs< 1ox1.: ra" ma1mal 
was,, fl"ntlMainn- 24 Ion.<''"' rcdu.:hnn an 31r polh111on 

CLEANTEC DATA - ICPIC CASE STUDIES 

I
. EC'0'.'\0'.\DCS: 

ftttlstad. rakaiM- SIH>OO in wl\=r .:osu 
-SS .. __ Uss than 12 

...,_,_aisnimks sol\-aw .,..~ to 111.e airnospil.ett. 
i (CO'.'"TACT: RiUruboralori.es .\llllM$CU \liningmd \bnufa.."1Umlg(3\I).. 

I 
'."'orihridg.e. CA. l"mt.ed Suus . .:: o \!il.e I..:ocning5~. Tel: I (612) 778-
4~~) 

I 1580 FARM Al'1>CONSTRUCTIO~ lQUWl'tlENT MANUFAC­
. TURE-ISIC CODE: 3SlOJ530 (CST-ffili'EPOOOISS) 

Sl"'.\C\L-'.R\": The Company first do:\~lopcd ;a H;azardous \\"asi.: Task Force. 
D.:.:rc also ~ ;a liquid ,.._ treabnellt facility. •ilidl trelllS conc.:n­

uat.:d bl.•l\) m.:W wasks. n:.:bims oil from l~. oil WJICr mi.~. md 
produr..-.,s as~ Iha! IS not ton: by the RCRA .e:Gnelioa ~-cdutt ll.: 
1~;1ity· can tn:at O•U 2 million g;alloas ~earoftbc following ?)opes ofhuardous 
w3SkS: .ek..:tropiallng sludg.:s.. sp:nt elo..'1ropbtmg balhs. p;ainting waskS. c:ur;­
ti.: J13in1 SV1pping wasi.:s. kokn.e sludg.e from .:;asting cleaning. md mis.:clbnc­

ous acid and ;alblin.e >A"asto:S. Also. IJS0.000 g;allons yoe;ar of "'-ask oils :and 
oil w3kr mi."\"!Un5 cm be cr-.::i1ed su.-:h lhat oil is reclmned for sale to an oil 
ra.··yding firm or reused for madUning proc.:ss.:s. Dc.:n and Compzy o:um:nth 
lus ;a pi.ent p.ending on Ibo= pro..--.:ss and is "'illing to li..:ens.: its us.e to u!hcr 
industno. 
'.\LUERL.\LS BAL-'.'.'\CE: 11-rn-- Oil ilea•)· md.als. J13in1 strippa. a.."ids. and bas.:s 

---Oil "'":llG" mixn.ft 
..- ttJl/at:tioft by- Reco•·.:r product from "'-as!.: 

..- proiirc:lidlt--Du.e to mtu.:tion of 330.000 gal ~·.ear h;azardous wasl.: 

(S23Q.OOO ~~;ar sa•in~) 
fttdstod mtrc:r;..-SniJ1&S 61.e to reuse of oil 
ECO'.'\O'.\DCS: 
apit4ll. ant- Sl.900.000 
-as,. ,,_,,,_30 

tlina cost-Sl5~. 75\l 
impacr-Rcdu.:ed hazardous w;aste-pro.:css rcdu.:es thrcal to air and groundw;a­
t.:r qwlity. COl1Ser\"CS mcul. cn.:rgy and w31.er ~- improves health and 
saf".ety conditi.xls for pbnt personnel and minimizes wask manag.em.rnt cost.•. 
(CO:'t"T ACT: D.:eR and Company . .: o ~like \kGuR. \foliru:. lllioois. Cnit.ed 
SUks. Tel: I 309752-S-435) 

ISSI PHOTOGRAPIDC PROCESSING-ISIC CODE: 738-1 
(CST-UNEP000186J 
St:!\nlAR\": Thoe proc.ess utiliz.es :an electroly:ic =<>~"CJ)" s~"SlCm (rotating 
elc..:troel.e system) thal ll:CO\"CfS silv.:r rrom color ncg;ativ.e film fi:ur. A •• ion 
ex.hangc system consisting uf .l ~..ld filler. resin column ane two ion .exchange 
~olumns is us.:d lo remove bromide from color d.e\"elopcr solution. Rebl.ending 
is us.:d 10 .:orrea .:on~cntntion of bl.each solutions. PCA has wxkrtak.en a 

numb« of proj.ects 10 reco,·.:r or r.ecyck their process wastc. Projects including 
sil..-er r.ecovCTy and process solution regcncralion ar.e dis.:usud below. 
An .electrol~1ic r.eco.-~· unit rcco•·cn silver from color ncgalive film fix.er 
sol1111ons and pap.er fixer solutions. A routing electrode system rccovcn 2200 
trny oun.:.es per week of96•• pure silver. The de· silvered solutions are acrat.ed. 
returned to full strength. and pump.:d back 10 thc processing unks. resulting in 
a 96° o reuse of the fixer soiution 
Color dC\"clop.er as rcgcn.enied using an ion exchange sys1Cm. This system 
remo.-.es bromide conummauon from the solution and consisls of a sand filter. 
rcsm column. and i...o 1on exchange columns. Once trcakd the dev.elop.:r is 
readjusted 10 the rcqwred con.:emra11on and returned lo the process tanks. 
resul1111g man 84° o rt.:o,·ery· of tho: color develop.er solution. 
SP"nt bla..:h solutur. ~Uc rcco.-cr.ed by readjushng tho: SP"nl baths to lhe proper 
.:h.ermcal con.:entrat10.~ On.:.: anaincd. 90" o of lhc bleach solution can be 
rcus.ed 
PC..\ sans cw~ SI. I m111i.m .:;i.;h ~eat by r.e.:o\·cring and reusing their d.:vcl· 
"P"r. lixcr and ble.ich solut1<>~ Sil\ er reco.-cry adcl5 :anothc:r 5800.000 lo lhc..c 
•J•·an~. Jcp.endang on the: .:urT.enl pn.:.e of sil•·.:r 

I \l\TERIAV; BAl.ASCE: 
.,.nstc t)"JN- S1l.-cr . .:olor d.:v.:l<'f'•'I'. spcnl blca.:h solu!lon>. ~olor ncga11w film 
li\,-r (s1h·cr .:on1a1nmg1 
tn14iu- L1qu1d 
,..,,,,, ralllainn by- .\ktal r.:.:oHI" 



CLEANTEC DATA - ICPIC CASE STUDIES 

_,,.-.en· r Rn"O'~ I IH>OOuo~.-oon..~sil,-u.elimimrcd l.700gpd 
.:olordc,'doping •astc. 19 gpd spent fiur..-. 1.200 gpcl spent bladi Wask 

(sa'ings SI00.000 y.:7·. 
EC'O~O'.\DCS: 

~-s120.ooo 

f--.0--"ai.M-Sl.l million ~~ar 
~---:2 
~ ~"O'"Cring 3llC! masing dcnlopcr. fo:er. bka..iL md sih-u solu­
tiom.. feedstock costs aR mUo.->:d and disposal costs att limdcd. 
(C'O.'\IACT: Xorth Carolina Ik1*t10Clll of Sahni Resources.. P.O. &x 
27687.,akigb. SorthCarolim27611-76S7. t:nilicd SUks) 

1582 CHEMICAL COMPANY-ISIC CODE: CST-UNEPOOOl87} 
Sl~l.'\l.\R\": ICI Amcri~ Inc .. s res-at and denlopmcnt bboralory used a 
mmaganall approa..-h to reduce the quanV of "'-as1C gcncnr.:d. An En'iron­
m.mul Compliance Committ.:c "'-as form.eel to dc,·elop and implcmcnl pri>tt­

chfts to minimize the procbction of ..:astt imrerials. ~C"'" waste banclling 
pncticcs b:n-e been dc'·dop:d to increase th.: quantity of waste that can Ix 
rcco,·c:n:d. Some of these pra...'tices include: segregating spent chlorinalcd and 
non-chlorimk:d soh-ads to allow for off-site ~""Onry: segregating hazanlotos 
from non-haardolls "lnSI.:; andmwning miuudagricuhunl ~ cbemi.:als 
for rem.: or rcfonnulation. Sina: the prognm was implcmenr.:d. the quantity of 
bazantous waste ~ bas been reduced by 70" o even though the rcscan:h 
actnitics ban doubl.:d. 1bis reduction sans the ccmpany S37.000 per y::ar in 
Wasle llAlAgCIJIGlt casts. 
'.\L\TERIALS BALANCE: 
- IJ7¥-- \·arious spent cbloriml.:d and non-chlorinated solvents and rc­
s.:arrh cbtmicals. 
...e..-Soh-ent 
- ~by-- lmpnwed opcnling pnctioes 
- ~.,, 10"0 rcdw:tion in waste volume 
f«tlrtod ~Slight 
Ero~O'.\DCS: 

tlinJCI t:oa- S37.000 ~T 
(f'O:\IACT: Sorth Carolina. Dcpartmcnl of Sarural Resources. P.O. Box 
27687. Raleigh. Sorth Carolina 276 ! 1-7687. t: nit.:d Swcs) 

ISSJ ELECTRONIC COMPONENT~ISIC CODE: 3674 [CST­
UNEPOOOl88) 
Sl~l.'\lAR\": Faced with the rising cosis of virgin chemicals and waste disposal 
IB~I implemented a program to recycle tb:ir wastes. Two major waste solvent 
sueams were determined suitable for ~·cling. These were the spent Alpha 
Reliasolvc used to deflux clecuonic boards. and Freon isopropyl circuit cleaner 
used in the \"3JIOf degreasing of circuit boarm. By recycling tb:sc two solvents. 
IB~I reduced the 11111ount of wastes requiring disposal by 9.S• •. Since 1980 ov.:r 
I .S million pounds have been recycled. 
Recycling Alpha Rcliasoln ar.d Freon isoprupyl circuit cleaner saved IBM ov~ 
Sl.6 million in \irgin chenucal costs over lb: last 4 years. In 1984 lhc .::ost 

sa\ings were about S.S00.000. Additional sa\ings arc lhc resuh of lb: reduction 
in Was\! management .:Olis. 
!\IATERIALS BALASCE: 
,_, l)'P- Alpha Reliasoh·c. !'rcon isopropyl cin:uit cleaner 

---Liquid and air 
- ~by-- Solvent recovery 
fedst«k rMllt:IUM- S 1.6 million, 4 years (solvents) 
ECOSO~CS: 
direct cort- (I 984) S.S00.000 year 
illlpwrc:t-By recycling two waste streams. lhe amoum of wastes requiring 
disposal was reduced by 9.5° o. from 1980 through 198.SOver J.S million pounds 
were recycled. Raw m:aterials and waste management costs :u-e reduced. 
(CO:\I ACT: Sorth Carolina Department of Sarural Resources and Commu­
nity OcHlopmelll. PO. Box 27687. Raleigh. Sonh Carolina 27611·7687. 
l"nited SUlcs. Tel: I (919) 733· 70"> 

1584 HOME APPLIANCES--ISIC CODE: 3634 [CST. 
UNEPOOOl89) 
Sl.'.\l)lAR\": Setwill reduced lhc quanti~ of wa..~tc generated and lhc amouru 
of raw maierials it pur~hases The quantity of I. I.I trichloroethane UJed for 
degreasing was reitu.;ed by suj,slltuting a water soluble s~nlheti.:: .:lean~ f,... !h-

soh-m: in many oftbe~~openlioas. The l.l.l ~thatis 
rccu'-ercd off-sik is mas.eel ar the facilicy. To flSlbcr reduce openting casts and 
,.._ gaaentioa. Sco'-ill bas institukd m eqilo~"tt-iacmli\-e cost-sa\ing 
progra19. Teams of employees~ formed to make rccOllUllClld:diom and the 
team rcspoasiblc foe the grcarest annual cost sanngs mxn-es a bonus check. 

Thc use of water-soluble ~"Dlhctic cleaner rcsulled in m mmual cost 5a'ings of 
SI:<.000 in rcducecl raw nwerial costs. Recycling aid ttuSing I.I.I tri.."il~ 
IOClhane degJezmg soi.·au ~ raw malaial casts by 3-49 • and pro'icloed 
an annual sa,·ings of o'w SS .000 .. ~·. W2Sl:e disposal cosu ha'~ hem 
mfoced b~· 0'W SJ.000 per y-ear. 
'.\l.\TERIALS B.U..4'.liCE: 
-9JllP-Spenl wacrsolubleclanersol,-mt. 1.1.l lridalorodhylaie 
·r~rr- Liquid 
- niilroiM by-- Sul>stiue Jess toxic nw maicriaJ 
_ ,....cn..-.3&.000 lb·year rcduc1jon in "'-aste (S3.o.ID ~·e• sand) 
Ero~O!\flCS: 

apiul CJPSI- S3.2SO 
f""-G raiird'iolt- SI 7.320 year 
~$IOO~·e:ir(l986 dollars) 

a.p..a-Afkr sub<tiDoing a water-based s~nthdic cleaner for a soh-ent~ 
out. introducing solnxa recycling. mi initiating m emplo~-ee ino:cn~-e cost 

sa'ing pro!!JaDL die volume ofbaz.dous waste generated "'-as reduced as wett 
raw maralals costs and waste c1isposa1 costs. 
(CO~'TACT: '.'iotth Carolina Depanmcnr ofSatunl Resaurces and Conunu­
nity De'·dopmcnl. P.O. Box 27687. Raleip. Sorth Carolim 27611-7687. 
l:niled Stales. Tel: I (919) 733-70!S) 

1585 MEAT PROCESSING--ISIC CODE: 2011 (CST­
UNEPOOOJ90) 
Sl"!\l'.\l4.RY: Several efficiency and process modifications were recom­
mend-=d. Modifications for •ater UY include beucr control '>f water usage. 
product I~. and waste load by :supervisors: utilizing an eclscalion program 
for management and employees: installing and using '-alves on all hoses: 
recording waaer use and waste characteristics; :md reconunending waste load 
mass limiwions to the city. Process changes to recluce "'-aste load include using 
a dry clean-up of the animal holding pens prier to washdown: impro'·ing the 
paunch handling operalioo: and installing a blood drain s~"Stml "'ith piping and 
a bca\~· duty pump comccied to a collection tank. 
)L\ TERL\LS BALA~CE: 
_,'YI#-Beef cattle-blood. flesh particles. SQluble protein losses and waste 
materials: wastes arc high in S-day BODS. TSS. and floaublc oil and grease. 
_,, n4lu:Don by-- Improved operating practices: improved good housekeep­
ing -II' ,,,,,.t:IUM-reduced so•. (60.000 lbs of BODS year) Water use reduc· 
tion of 2.S'• ( 1.000.000 gallons ye:u-) 
ECOSO!\DCS: 
t:6pitttl ant-less than SJ0.000 
direct cost-SJ.SOO ye:u-
illlpwrc:t-Water use and wastes :u-c reduced. 
(CO:sTACT: Pollution Prevmlion Program. Sonh Carolina (kpa1111m1 nf 
Sattnl Resources and Conunwiity OcvelopmenL P.O. Box 27687. Raleigh. 
Sonh Carolina 27611-7687. l:nikd Stales) 

1586 SOLVENT RECOVERY FROM SURFACE FINISIUNG, 
CLEANING, ANDCOATIN~ISIC CODE: CST-UNEP000191] 
Sl"'.\l'.\IARY: Elementary distillaaion using a single column recycling still. A 
single column rec:ycling still is used to recover xylene that is conuminated with 
prafme and human tissues. The still recycles approximasely 1..500 gallons of 
xylene per year. The still bottoms :u-e considered a h:1Zardous waste and must 
be disposed accordingly. Bonoms produclion. howev.:r. is only a1 a ralc of JO 
lh~ p~ ye:u-. 
MATERL\LS BALAN'CE: 
"""'" IJJM- Con1anuna1cd ~·(enc-still bonoms (I 0 pooods ·year) 
"""'" 'll'llMt:liDn by- Sol•.-cnr recov~ 
"""tepr'oduaion-Slill rec~.::lc~ approximately l.SOO gallons of xylene per~·ear 
F.COSO,OCS: 
c•ilol am- S3.000 
nsnnth1 to rectwer-18 



iioipla-X~i<mc disposal •us .elimin.tted at lhc \\"illi3111 8eamioat Army Mttdi­

cal C-. 
(CO:'.\"T ACT: t:nikd Starn Army £n,ironmaaJ ~~ OffJCC. Oirlec­
tonk of Engincuing and Housing. Fort Bliss. T .e:as. l" nic.ed Sral.es) 

1587 COMPUTER MANUFACTURING-ISIC CODE: 3674 
(CST-UNEPOOOl92) 
Sl")L\l.\R\": :SCR Corp.-r:ttion implan.:rftd a waste mininiiz•ion prognm 

anployin~ souro: ~·tMl md rh.~·clin!- Compan~- efforts ba\-.e enabled 

w~-.:r to be disctmgcl into s-ewer systan by insWling a sih·cr ruov~· 

system. Furtbmnott. lh.e •· :nP311Y is using a mockmized In-Lint Ciralit Board 

Do:Ou.xer. a modmi '-.ot" ~ wilh filter s~-stan. and a modem aulOmalic 
wa\-.e sold.er ma.-hinc. \\"ast.e bas bttn ~ by 200 plloas.mooth. and 

moalhly sa\ings run to S900. 
'.\l.\TERL.\LS BAL.\:SCE: 

- ry,,- PhologJaphi.: ~- wask conuining sih'CI'. ciralit board 
dtfluxcr wast.e .:ontaining freon. sol\·mt \-apo!' ckpaserv.-aste containing freon. 
3lllon131ic wa,·e solder nw:hin.e wast.e containing flu." and thinner 
_._Sludge 

-~by-X.ewt.ecbnology 

- ,-ca--R.educed •-am gmenkd by 200 gal. monlh 
ECO:SO'.\DCS: 
jir«S cost- S900month 
~e reduction and r~-yclingallow w-..-a1crto be discharg.ed into 

sew.er ~"Skin. 
(CO:'.\"TACT: James R.. Daniell :SCR Corporation) 

1588 OIL-FIRED FURNACES-ISIC CODE: ~33 (CST­
UNEP000193) 
Sl"'.\L\"RY:Rdrofmingoil-firedbealings~-sicmswilhspecialairmi.xingtub.e. 
positive clamper conlrol. fuel sh111-off -.'31..-.e to imp'o\·e ~-efficiency md to 

r.educe emissions. lbe changes to a con\"cntional oil-bmning fuma.:c are: 

1. Rqibce air mixing tub.e 

2. Install smaller nozzk 
3. Solenoid shut-off \"al\"e in fuel line 

4. Positive damper in suck 
~. lntcrfocking •iring 
Benefits rmgc from 15-20•• fud cost mluctior~ 

'.\"TERL.\LS BALA:SCE: 
- ~Emissions of CO. particulates. and hydrocarbons. 
-.r rei6u:li6n by- X.ew technology 
-.r pro+u:tir 9"·. reduction in 502 and SO! 
I~ raliu:lir 200• 
ECOSO'.\DCS: 

copitJll ant-S400 (1979 Carwlian Dollars) 
-as to ucova--36 to 84 
imprra--Reduccs fuel consumption anc! wllSte emissions 

(CO:'.\"TACT: Canadian Combustion Research Labondory. ~-Research 
Laboralory.(C . .\.\;MEl).DeparlmmtofEnergy.~fines.andResourccs.Oltawa. 

Onurio. Canada. c•o Mr. R. Brcaton) 

1589 BLEACHED KRAFf PROCE~ISIC CODE: 2611 (CST­
UNEPOOOl94) 
St'!\t\IARY: The company runs a 725 ton.day ERCO Envirotech (lbpson­

R.ieve) closcd-cy.:le technology for bleached klU\ pulp mills. Chlorine dioxide 

replaced 70" •of the chlorine normally med in lhc fust-mge chlorination. This 
sugc is followed~· COR\"cntional caaatic: extta:tion. chlorine dioxide regenera­

tion Countercum:lll washing is employed b~ lhe bleach plant. and bleach plant 

effluent is re-used in pulp mill in countercurrClll brown-stock washers. Sodium 
chlondc rcco\·cred from white liquor ~- evaporation and fihralion. and is used 

in chlorine dioicidc generator. Salt.:ake (sodium sulphare) in chlorine dioxide 

gcncraror (can be dried and sold). Sah lsodium chloride) from sah removal 
process can he re·used tn lhe gcncflllion ofblea.:hing ~:~mical such as (CIO,). 

<XaOH·CI:> and ~aCl<)J). 
!\L\TERIAlr._ BAl.ASCE: 
wmr.r IJ1"- Aqucou< '.\a: SO, and ~ohd <odn.m sulfate. wood. '.'aCIO.l. Cl:. 

II:. S<r.. '.'l:aOH. Lime -•-1..-.. -lc\el conuminarcd \Oalcr 

CLEANTEC DATA - ICPIC CASE STUDIES 

..-~ b_r.-Substinac kss toD: r.aw mau:rial 
- ll"'*C'i•• Tobi flow of 117 m

3 
too 

I~ ~ Frah pro..--css ~ ttqoirunmt reduc<td &om 104 
m; ton to aboot 1 ~ m; ton. 

ECO:SO'.\DCS: 
cttpit.L ~u million (197~ Dollxs) 

~~l.Omillion 

t/ind ~2.2 million ~T 
impicr--Reduced wa:;i.ewatcr and wasu..-~ .:oraminatioa in bleacb.:d l'raft 
pro..--css. 
(CO:'.\-YACT: t:.S. En\ironmmbl Protcetion .~") 

I 1590 MANUFACTURING OF METAL PRODUCTS. MA­
CHINES AND MATERIAL--ISIC CODE: 3819 (CST-

1 UNEP00019S) 
Sl"!\l'\l.\R\": The facility is im•ol\·ed with priming and lacquering aluminum 

foil In the lo..- pollution technique lhe sol-.·cal '~ emitted during the bot air 
~mg of lhe lac:qucr :arc rcco•-.ered •·ith acti'~ cmion. The acti\~ carbon. 
in :i second opcRlion. is sa..:am cleaned. 11.:: sol\-mt \':lpor and w~ \-apcll' mi.'t 
is SClll into :a distilling column after condcnsalion. After condcnsati<ln.. tho? 
sol\"mlS obtained arc ~-cl.:d to the workroom •-ha-.: the lacquer is prq>ared. 
In the S1andard proc.ess. the sol-.·mt '"31JO'S from the ~-Pig of lhc lac:quer arc 

dis.:harged clirectly into lhc allllosph.:re •irhout 1ralrned. 

This is lhc fast induslrial applicalion of 1bc uc:o,·cry of ketoaic: soh=t '-ap<>rS. 

g.:ncr.dfy considend as a difficult procedutt. As lhc tcdmical results were 

positin as far as tht rcdtL--tion of polllllion is conccm.:d and th.: economic results 

should be satisf~· given the .expected inc:rcasc in the prices of petroleum 
~d sol11C111S. lheuse of this process should be exrcnded to acti..-itics cmplo~g 
lh.e same ~-pcs of procluc:ts. 
'.\l.\TERIALS BALASCE: 
- IJPr- Ketonic and elhylic sol..-.:nt ..-apon. 
-.r rahu:timl b.J-- Solvmt recovery 

1tmt.r ~-With the lo~· pollution uchniqu.:. 30 kg of so1,-e111 \-ap<JrS 

•.e released into lhe allllospherc per ton of solvcnr used. With the standard 

t.echniquc. th: quantity of the waste rekascd is 700 kg. 

' f.rdstod ralaaion- Virgin solvcnl rcquimnau reduced by a factor of three 
ECO:SO'.\DCS: 
mpillll cost-F 3.85 million (1978 Fnncs) 
impod-Thoe amount of new solvenls required i.~ reduced b).· three due to 
my cling. Energy needs are iD..Teased by 13. 5 GJ per ton of solvent used in order 
to produce the npor necessary for c:leaning lhc a..""tlvatcd carbon and lhc 
distillation of Ille recovered solution. 
(CO:'.\"T ACT: Ministere de l"En..-ironneme111 et due Cadre ck Vic. Direction de 

la i're..-.:ntiondes Pollutions.14. Boule\-ardduGcncral Leclerc. 92521 X.euilly­

sur-Scine Ced.ex. Fnnce ) 

1591 MECHANICAL DESCALING OF WIRE-ROD co~ 
ISIC CODE: 3700 (CST-UNEPOOOl96) 
SDl.'\IARY: Mechani~al d.:Kaiing of wire-rod c:oit. eliminates hoc acid bath 

discharges and pnwides a mor.e reliable and safer dcscaling process. The 
st:andardtec:hnology dips wire-rod coils in a hoc acid balh. rinsed and lhen treated 
wilh lime in order to neulralize any trac:e of acid. In the n.ew proo;en wire-rod is 
dcscaled by roller-binding. It lhcn goes lhrough a sanding chamber where it is 
sand blllSted. The surface quality thus achieved pcnnits wire· drawing. 11.:: 
1 .... MNaste dry and wet processes require O.S GJ per 1011 of descaled wire-rod 
vmu.s 2.35 GJ in the standard technology 
!\IATERIALS BAL\~CE: 
-~,,,_Water and scale from the mc:ul dcscaling operation 

---Solid .....n.r rflllu:lion by- Xcw lcchnolog) 
_,, produaion- S Kg of s~ale 

f.r.rdnod r.rdtlaion- 3.99 m) of water per ton of dcs.:al.ed wire-rod 
ECO!\O'.\OCS: 

c11pil"' ant-FF 500.000 (li;79 figures I 

np<l!"lllinnlw.int1110nu-FF 22 9 per Ion (1979 figures) 
4ispmlll & f,,461odt- FF :~.6 per ton descaled 

impoa--Orearcr ~~re~ and rehahil~ due 10 the we~ :c of hot acid 

127 
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ill.."lMnUCL If not. it is ~-eke!. ~standard pro.:c$S docs nol induck uhnf"d· 
Ir.Ilion. 
'.\l.\ TERL.\LS BAL.\'.liCE: 

- f!p.- Spent culling fluids. fahnlion solids. fillnk (if~· conlaml· 
naed) 

---Spall fluids 
-NllactiMt br-- E...'tknlkd ~of r.aw ~ _,,,_a;..- Eliminati:_s disposal of Z4 m3 of cutting fluid 

15'2 AUTOMATION OF BATTER\" PLATE M.Ai''UFACTUR­
ING PROCESS-ISIC CODE: 3800 ICST-UNEP0001'7J 
SDl.'\l.\R\·: Automation ofi.m.:r,.· P* lllalufa.:turing pro..-css rcduoes kad 
o,Qck dmt ~· a~. and .-~2tcr b~· 9ro. This 2udil of a imaufa..- of 
~- pl21cs suggcslS lhal the :lll!onulioa of lht mold filling ~- mb:ies 
"'"251o: ~· ~ plar.c!. ~ pb.:cd mmuall~· in 2 foccd mold "'ilich is 
IOQlcd in 2 sound-proof c:abincl When the .::lb~ is dosed.. lb.: mold is 
:wtonub.."21~· filkd -..ilh lad JK"""dcr. This pro..~ is quiJc diffcn:nl from lht 
stmcbrd l«hnology where lhi: ~· plaL?S 2r¢ ~-cd in mobile molds whi..il 
ar.: m.....ui:~ mndlcd aid filled with lad o'.'lick powder. 1hcsc opmlions •.: 
conducted unda w·akf spr.aying in onkrto ttducc dust. Po!Wd 2ir is cxin.."Ud. 
'.\l.\TERL.\LS B..\L.\~CE: 

ftttlstad ,...+ra;r 476 m' of .:uning fluids wdh lht kM"·w:ISk to:hnology 
i (».:rsus 993 m) 
I ECO'.liO'.\DCS: 
! ...-a.st-FF 200.000 0976 figures) 

4isposlll&/-'-d:--FF 142.:700 per year(l910figurcs) 
inopacf-TM \-olume of fdlnlc to b.: incinerucd is Rdu..--cd. 

-1/F- Lead oltidc dust: powder: war.:r conUining lead dust 
_..._Aqueous. air 

-~ ,,,..._ ~c• tc.:lmolo~· _,,,..rrioa- '.\lmufa.:nar.: of IJJO(~ ~·plates gencnres l IOg of lead 
oxide dust (including 16 g of lad land 2 m' of war.:r .:ontaining k2d dust(.-crsus 
i13V i; of lead dust. 380 g of lead md 80 m3 of w21er in lhc Slandard rcd1nology} 
/ttGtod ~- '.\larcri21 <=onsumption is 2 4 tons of lead oxide and 2 m' 
of w:do!r per 1.000 ballery platcs (\-crsus 2.6 tons of lead oxide and IO m3 of 
\UICr per 1.000 maery pbtcs with the Slandard tc.:hnology ). 
ECO'.liO'.\DCS: 
apillll ant-FF U00.000 (1979 figures) 
~~-.ff 7.730.000(1979 figures) 
tlisposlll & fatbrock- FF 565.000 ( 1979 figures for 230.000 ~ plaus 
produ.:cd per year) 
mprcr-Thc quantity of water used is subsuntially reduced, imprc'ing reliabil­
ity and cflkiency. Substanlial irnpro\-cmcnl of woriing ~itions: elimination 
of on.: nigh! shift: reduction of opaator faligue. and the noise le,-el goes do"'-n 
from 95 dB (stmciard technology) to 85dB(lo,.-w:aste1«hnology). 

1593 SPINNING RING~ISIC CODE: 38 (CST-UNEP000198J 
SBL\l.\R\": Spinning rings hardened on a fluidized bed dry proc.:ss eliminates 
waste production. This audit of nm1ufxturcr of spinning rings ~din the telilile 
industry suggests thal by rcp141cing the con.-cntional ~·anunkd S3lts Nib 
followed by npid oil cooling lmdoming process with a dry process on a fluidized 
b.:d there is almost no waste gmerated. Baskiets containing parts lO b.: hardoted 
ace dipped into a fluidized b2lh of nitrogen and .:orundum particles at tcmpcn­
ture bctwccn ~and 860°C. Bask.els are then dipped into2n11lherfluiJizcdbath 
at 50 'C. Corundum left on procased pans is rc.:o,-cred and recycled. 
'.\J..\ TERl.\LS BAL\:-.iCE: 
JJ:-tSTE n7'E- :-.;egligible amounl of dust 
-a-Fluidized bath of nitrogen md corundum particles 
- rahu:tion by- :\ew tcchnolo~· 
.. mteprtlfilu:lion- The polluting wast.:s generated by the SUndard technology: 
us.:d cyanuratcd sails. oil fumes. and rinse water at a pH of 12. S (3. 5 m; per 
1.000 rings. containing 75 Equitox) arc ~omplctcly eliminated 

/edstodcs--0.4 Kg of corundum. 25 m' of nitrogen and 0.63 GJ of electric~ 
per 1000 spinning rings. 
fe~tlnodc redaaion--Corundum left on pro<:esud patlS is recovered md recy­
cled 
ECO~O!\DCS: 

t:11pitol con-FF IBS.000 (1979 figures) 
opDlllionl~~. of the O&:M costs for the sundatd technology 
(excluding lreauncnt plant opcnling costs). 
disptnol & f~U.tod- FF 125.000 ( 1979 figures. including the capital C051 for 
the trcat.-ncnl plant. Annual producuon ofJ00.000 spmning rinr) 
impwrct-This tecl!nology is more neltiblc in IL• application than the stancbrd 
technology. 

1594 ULTRAFILTRATION OF SPENT CUTTING FLUID~ 
ISIC CODE: 38 (CST-UNEP0001991 
Sl":\~IARl": t:ltrafiltrallon of spenl cuning nuids allo~~ reuse of oil and 
mlu..:.~ di•po5al ~·olumc of sp.:nl oil~ Utr2filtrauon may he used to redu'c the 
.-olumc: of spentcutung fluid• generated from cold machining. The spem cunmg 
fluid• arc frl"I rro.:csscd through a magneth: tilter and a paper filter h.:forc 
ultraliltrallon 1l1C latter pro.:ess cn.•urcs liltraunn al the molccular leHI hc.:au.•c 
molecules of poll111ant.• arc i;:encrall~ larger than tho~c of acliw r•~du.:L' The 
filtral~ 1s th.-n mhm1ncd lo a qiuht\ l..:~I Ir h1ghl\ ~ontm11n,ted. the filtrJlc 1s , 

1595 MA..'WFACTURE OF FOOD, BEVERAGES AND T~ 
BACCO, PAPER AND PAPER PRODUCTS, PRINTING AND 
PUBLISIDNG-ISIC CODE: JI~ (CST-UJ\i"EPOOOlOO) 
Sl":\L\l.\RY: TM CS'.\1-Biothane l".:\.S.8. process for an>erobic wastll!watcr 
treatment ~ats organic "'-aslcW21Cr gaicnled during processing of food and 
p2pcrrclatcd n:araWs. This ncw ledmo~· conslSIS of a cligcstcrwhac settling 
o..-..--urs under anaerobic conditions. '.\ldhme gas is produc:cd u a ~ -proctu.:t and 
cm be used as~· for input lO the prodJ.:tion process. 
'.\l.\TERl.\LS BAL.\'.liCE: 
,.mk 9~ic -.."3SICWatcr sludge ana.:robic wastewater sludge consist· 
ing of 2•. to 209. c2tbon ~pounds. 311 nitrogai as ammOllP 
-*-Organic w:askwatcr sludge 
.. mu ntllu::li.on by- Reco~·cr product from waste 
11'1Dkprodrraioft-Rcduccs produ.."tionof surplus sluig.: by 805 to90". 
/einlstod nDction 2~0• to 500 o rcdll<=lion in need for additioml nutrients ( P 
and~) 

ECO'.'iO'.\OCS: 

t:tlpilttl COJt-125.000 lO 250.000 Durch guilders 
Oi"'._,_.,,,OSllllU-O to 500 Dut.::h guilders (20" • of inveslmcnt costs) 
tlisposlll & ftttlstod- 375.000 lo 1250.000 Dutch guilders 
Unp.ra-Thc CS!\.1-Biolhanc process for anaerobic wastewater treauncnt re­
duces the quantity of sludge gcner21Cd by 80" o lO 900 o and also prociu.:.:s 
mcthmc gas which can b.: used as a substitulc for energy in a prodUCIJon process. 

1596 COMPUTER PROCESS CONTROL-ISIC CODE: 3211 
(CST-UNl:P000201) 
Sl":\L\IAR\": Complllcr process control reduces tank bottom losses and im­
pro,·es pigment an21ysis and reduces feedstock requirements as well as waste 
g.:nen1ion r.atc in textiles industry. This audit prcscnu the a1f\·anuges of intro­
ducing process conlrol in the pigmcntary printing of cloth. Fim th.= paste is 
prepared. then the cloth is printed. dried. and the printing is pol~merized 
Differences between the con»mtional and low-waste teclmolog;es are in ~ 
dressing of lhi: paste. Computer control •hich is used in the low-pollution 
process reduces tank bottom los~s. and improves the p2Ste · s analysis The paste 
produced by the low-pollution process contains less white spirit :ind more water 
\l.\TERIALS BALA:-.iCE: 
11vute l)'P'- Rejceled washing water containing white spirit. white spirit fumes 
g.:neratcd during the drying stage. and reusable tank sedimetlls 
,,.,.,,_ Aqllc(lllS. air. ~olids 

11'1111' rabu:lian by- lmprolicd process control 
ll'IUle prt1t#Mdilm- Low-pollllllon technique genmdcs the following quantities 
of wastes per 1.000 m= of cloth: i.5 Kg nf rejected wa.~hing water containing 
white spirit (against 57 kg). SO Kg of white spirit fumes discharged al drying 
stage (against 175 kg). md 28 Kg of reuseable tank scd1mcnu ragamst 57 Kg). 
/utlltodu-For 1.000 m= of ~loth SS Kg of wlutc spirit 10 li:g miscellaneous 
products 185 ml of wa1cr 
f'etlltot:k rdMt:tion- I t'S Kg of white spin! per 1.000 m= of <:loth 
F.CO~O'.\DCS: 

C'apital ant-FF 3. 730 .000 ( 19!«1 ti gurcs) for an annual production of 1.300.000 
ni· of cloth 
opolllionlmoilltmant:e-FF ~ ')J p(r 1.000 m: of cloth (19!!0 figure~) 
disposal & /udltm:k- FF U3 per • .000 m: of cloth 
unpaa-Thc add111onal con~umr11nn of (fl(rgv rc~ull$ from the analv~i~ of th( 



p3Si.t whk."h .:<JftUins mott w~ md thcttfott uh"S longer to dry: S .SS GJ for 
t!t.: tow·-pnllution ~-.:ss against 4.60 GJ for lb.: .:on\~ pro.:css. 

IS97CLOSEDWATER LOOPIN KRAITPULPINCPROCE~ 
-JSIC CODE: 3-itl (CST-l:NEP000202) 
Sl"~!:\l.\R\": Clos.:d W:lkr loop in Kraft Pulping Process~'\!$ qmntity of 
r.:ag.:d:Sandwara11secbnd~b~·th.:ble;a.:hing~-ess.This.:2Se~· 

~IS a modif..::31ion t,, the bk.3.:hing stage of pulp m:mufa..1Uring. Ble:idlo:d 
kr3ft pulp is imr-.ufao."1Ur.:d by ~ing. washing. and bLeadling w·ood .:hips. 
'.\lodifiation of the standard ble3o:bing process by pm.-eding th.: .:hlorine. 
.:austio: soda. and .:hlorin.: dioxide blexbing ,.-;th o~~-gcn bl.::io:bing will r.:du..""e 
th.: quantities of r.:ageRIS md ..-111a used in th.: con\·entiorW ble~g process. 

\\ uhing •••llkr mulling from o~~ bl.:adling may b-= used for washing th.: 
pulp aft.er .:ooking. This proc.:ss r.:du..--.:s the .:oloration of ..-ams 
'.\l-\ TERL.\l.S BAL..\~CE: 
•mtr ~Polluting w:asks .:onsist ofbl.:aching .:ffiumrs. 

---• .\qu-=ous -<t~by-'.'.:w tc:.:hnology -r ,,,..ca-- Pollutmg w:a...r.:s by th.: blc:a..iting pro..-.:ss consist of th.: 
bleaching c:ffiu.:nts. Swltdting from th.: standard to th.: low-pollution t.:...--hniqu.: 
permits r.:ducing by halfth.: ~of .:olontioo of wasi.:s. 
f#tlstodos- '.\131.:ri3ls r.:quir.:mcnts for lo..--pollution imnufacturing on.: ton 
of pulp: .&tons ::>fwood. som' of wa.:r. 2S kg of .:aisti.:soda.. 4S kg of chlorin.:. 
I 0 kg of .:hlorin.: dioDd.:. 30 kg of ox~•g.:n. 8. 7S GJ of~- energy. 

fttilstod nasaion ~ fo&..ing recmctions in f«ektocks have: been r.., .. 
~p.:rton of pulp nunufa..-rur.:d: SOm3 ofw31cr. 10 Kg of causti.: soda. 55 
Kg of dilorine. S Kg of chlorine: dioxide. 
EC0'.'10'.\0CS: 
upitol ant-FF 2-Ul00.000(1973 figures) for an amual procl1t..--tionof 170.000 
tons of pulp 
apms;-1-mtOWtCr-FF 13.3 p.:r ton of pulp ( 1973 figures) 
t/isposlll & ftttbt«k- FF 9. I p.-,r tc>n of pulp in r:iv.- ch.:micals c:ost and w:iw 
consumption 
inipla-Additional nriabl.-, c:xpo:nus of c:ncrgy and manpo..-er (F 13.3 P"' ton) 
;u.: partly offs.:t by sa\·ings in chcmi,;als and ..-:11.:r (f 9.1 ). 

1598 RECYCLING OF DESALINATION WATER IN HYDRA­
ZINE PRODUCTION PROCES>-ISIC CODE: 3511 (CST­
UNEP000203) 
Sl":\Dl.\R\": Rec~ c:ling of desalination wakr in hydrazine production process 
rcduc.:s wast.:wat.:r g.:nc:ration by over 909 •· Produ...1ion of hydrazine hydrate 
througlt o'lidizing ammonia with hydrogm peroxide:. in th.: prcs.:nc.: of other 
chcmi.:w. After s.:vc:r:il proc:.:sses. !hes.: chemi.:als 3J'c r.:.:overed and recycled 
upstream. In addition to hydrazin.: hydrate:. oth.:r mineral r.:siducs arc rc:c:o\·erc:d 
which arc us.:d in c:cmc:nt works. and ho:a\)" ~ 3J'c burn.:d away. 
'.\l.\TERL.\LS BAL\'.'ICE: 
WOS1et)7J*-!l.lincral rcsid~s (6. 7kgton). tar(l3.3 kg ton). waste discharge: to 
the cnvironmc:nt is negligible. 
~tr ralMaitm b)·- Ex1cnd.:d use of raw material 
- pr°""Cliort- 27 m3 ton of desalination \Ulcr ar.: rc1cc:t.:d in standard 
1cc:hniqu.:s c:onuining 2 4 Ions of chloride: ions for one ton of product compared 
to negligible ..-ast.: production in low ..-as1c: tc:chnology. 
/ullrtodu-Ammonia. hvdrogc:n peroxide . ..-ater. cncr~ 
/Ullstod rrtlMt:liD- 1.i m' water required for suncbrd techniques .:omparcd 
lo 1.6 m; for lo..--wastc tc.:hrliquc. energy rcquirc:mcnts arc reduced from S70 
!\.IG to 220 '.\IG. 
ECO'.liO!\DCS: 
capillll cort-Sl.000.000 Francs (IS tons of hydrazine: hydrate produced per 
day) 
opollliofl-'fNlinlmanc~O"o lnwer than standard te.:hniq:ic 
disporlll & frdstodi- 7.000.000 Francs savings m original invcslmml 40" o 

lower e>perating cosu 
impira-Thc oxidation .,f ammnma with hydrogen p.:roxide instead nf ammonia 
rcdu'cs w»lc..-atcr generation in addition tn m\·csun.:n1 and operating .:osU 
'.\hneral residues and oth.-r chemicals ;u~ al«., rc.:o•·ercd 
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1599 RECOVERY A..i-m REGENERATION OF PICKLING 
BATHS-ISIC CODE: 3710 (CST-UNEP000204) 
SC\Dl.\RY: R~"O\·cry and ~on of pi..--!tling balhs r.:duc.:s .. ~wac:r 

~cr:ilion by 3:39• md in..-sas.:-s r.:.."O\"oety rak of .:hlorid.:s ud ferric: oxick 
Chlodiy-drio:acidpi.:klingbalhs2tttt~.:d.ctr.:..-ydedforpidJingofS1.:>:I 

pblcs. Th.: pu:klmg balhs go tllrough a roasting Q\".:O \\"hctt lhc .:hlom\·dri.: :i.:id 
is r.:c;o\·acd.. aloa~ wilh fcrri.: oxi.X powder which is sold. R.:sidual a.:1d loss.:s 
;iu ni:utralizcd and Sdlkd. 
'.\l.\ TERL.\LS B..\L..\'.'ICE: 
- fJTJ*- Residual us.:d pi<.--Uing baths md w:asiling wai.er _.._war.er 
10mtr~ 6''--E.~ us.: of r:iw m3lcrial: ~over product from wast;: -r pr..UVCm Low· waste: tc:.:!miqucs gm.:nles 0.2 m~ of wasi.:w;irer 
.:ontaining 0.25 chloride ions • .:OfllJ''1ttd to 0.3 m3 

Walc:r with i.J kg C:hlondc: 
ions "'-1th c:onventional t.:c:l!.1ology. Ferric: oxi« mud is~ from 7 to 0.6 
le. 
/~CL- 2 kg ton stc.el. lirnc .. I kg wash water - 0.2 m' . .:n~· t g;is) 

-0.12SGJ 
fttllstod;. na.a;.- HCI r.:quirc:mc:nt mlu.:ed by 18 t.g -ion st.:c:l. iimc: is 
r~.ed by 8.S kg. waler by O.Z m'. 
ECO~O'.\OCS: 

copiul ant-25.000.000 Fran.:s (1979 Fr.in.:) 
~.90Fnn.."Stooofst«l 

tlisptn.J & fa.bud- Capiul in\·.:stmmt is i-tcr.:ased by 21.200.000 rnno.~. 
but opc:nting costs arc dc:c:reas.:d by S.06 fran.."S"ton of st.:c:l Rc:c:ovcr.:d f.:rr;.; 
oxide is sold for I. I 0 Franc. 
impri;a-Wastewaicr g.:ncntion is r.:du«d by 33•.._ "'-ith a higlt rc:c:o\·cry rale 
of .:hloridcs and ferric oxick. Th.: tc:dmiquc: c:ould b.: extended to ocher appli.:a· 
tions wh.:tt ch'orid.:s arc d.:composc:d and r.:.:overy of m.:tals is profitable. 

1600 COPPER-PI.A TING RINSE WATER P.ECYCLING-ISIC 
CODE: 38 (CST-JJNEP000205) 
Sl"'.\0.IAR\": Coppt•·plating ri."15.: \\Cater is rCC)-dcd \ia c:lcdrodial~-sis aUo..-­
ing for rc:c:o\·cry of copp.:r ior< for reuse: whit.: signifo:andy r.:ducing volume: of 
wast.:s produud. Rins.: wao.:r from w .:opp:r-plllllmg of pat1S IS rc.:y.:lcd \;a 
.:lcctrodial~-s~. This allo"'-s for rc.:o•·ery oflh.: .:oppcr ions for reuse: in the copp.-,r 
plating process. and rc:cyc:ling of purified rins.: water. Connntional tc:c:hnology 
in\·ol\·.:s rc:cyc:ling of nnsc watc:r oy remcwal of the ion:< with ion-exchange 
resins. resulting in the produ..1ion of toxic effluents from the resin r.:g.m.:ration. 
:'\l.\ TERULS BALA~CE: 
wonr t)TJ*- !\.(eta! hydroxiJe mud r.:sulting from c>~oxication of rinse waters 
'ontaini."lg c:oppcr and sodium .:yanid.: 
_._sludge 
10mte ret/Maion by- ~lo?tals rec,l\·c:ry 
..uste pr°""aiml- \" oiumc: of mcul hydroxid.: mud is r!duc:ed by 909 o. W astc 
wat.:n contained 340 t.g of copper compared to 340" kg in standard 1.:c:hruqu.:. 
and 375 kg of sodiur.1 c:yani.X compared to 3750 kg 
/eeit.od•-Elcc:lri.:al mcrgy. C·'l'P"r 
/cdnod rdllcti.on- R.:duction m copper and mergy rcquirem.:nts 
ECO:">O~OCS: 

c.,nuJ ant-463.000 Francs (1910 franc) 
opallliofl-'moilrtmt111U-l IO.OOO Fran.: redu.:tion m dctoxic:ation cost 
tlisposlll &/ullrtoc:k-110.000 Fran.: reduction m dcloxi.:ation c:ost 
inipta-This low waste tc:.:hnology s1gnifi,:\flll\· reduces lhc volume of ..-astcs 
procluc:ed from copper-plating while reducin5 the 1'3"' material ;.nd energy 
rcquircrncnu for the proce.s The 1c.:hn1quc may be appli.:d tn th.: .:1.:.:troplatmg 
of othc:r metals. 

1601 RECYCLING OF PRl:'iTING INK-ISIC CODE: ~lO 
(CST-UNEP0002061 
Sl"'.\DIARY: Recycling of printing inK to be reused by ncwspap.:rs as black 
pnnting mk reduces ..-astc disjX>Sal 10 Ir ;:llment plant by scv.:n tons. OiscardcJ 
pnn1ing ink is .:ollcclcd. p..-ified. and reused as bla.:k printing ink. W »le 1;ik 
prndu.:cd from the pnnting process and frc•m ~olor changes is cc>lle.:tcd in an 
a.:.:umulalion VC115CI and is p.isscd lhrflugh four fil:crs. the la.•l nf whi.:h rcmnws 

I ~'J 
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paticks c1o ... 11 to 25 flllL The pwifbi ml is ~ mixed wilh - printing ink 
for-in~ pn>du..'1ion. 
)l.\ TERIALS B..\l..A:"CE: 
-~Waste ink with moisture coarent below s•e and Giber impurilics 
sud! as oil and organic sOO.·aits ~low i-.. Low •"Olume of ~'lllbi:tK fihas and 
objects fnm come fdttt 
----Solid 
-ra6rcDM by-E.~ use of raw nwerial 
- ,_.,_,. 7 tons of disardo:d a ~ clisposai in naional 
ttealmmt pbnl 
fe 6tott- 0.05 k\\'h ~- coasumptioo per ton paper 
f-"'«k reilirdliM- 7 tons of cliscardcd printing ink is rrQICd per ~-car 
ECOSO)DCS: 
~ mst-37.000 Dmisb buocr ( 1980) 
.,.,........,.. r ••~I .23 Danish kroner pcr tori of paper 
6ptn.I &fattlsud-3.0 Dk ton of paper for&struction of discardeci ink 21.!' 
Dl ton sa'l1il1gs for reusing the ink 
a..,.a-scvm tom of .. ~ no longer raiuirc wast.e disposal in a tralaKlll 

!>bnl Wilh a ntt sa.,ings of 24.5 Danish kroner pcr ton of paper. and aboia 

185.000 tom of paper used pcr yea in Denmark.. the possibLe sa.-iags arc 4 - S 
million Danish lcroact-. ..\nnual cost.~ of printing ri: arc 50 to 60 million Dk 
(1980). 

1602 QSL PROCE~ISIC CODE: 3720 (CST-UNEP008207) 
St ")DIAR.'l": QSL Process. dc'l.-clopcd to smelt lead sulphide QJDCcdnlcs md 
sulpmilc secondaries. reduces filcl rcquiraneris by 60'! • and waste gases by 
~e. The QSL Process Im been dcvelopcd to smelt lead sulphide COllCClllnlcs 

as weD as s~ and mi.".:d oxide-svlphale secondaries such as tluc cMts.. 
b~ry paste or lead-silver raidues. ..U in l:Om"miooal lead smelting. !be 

gmgue minerals contained in the raw marerials are separ*Cl from the molten 
metal in !be form of a fluid siliccom slag. ~ of two separate sreps of 

sintaing and blasting in a finace. the QSL Pro..:ess is a OllC-stcp process of 
continuous smelling of the .:lmge. with the resulting peDets directly fed to !be 

oxidation and mluction zones oflbe rca~. Sulphur dioxide gas anissiom of 
about I!' to is•-e by .,-olume are ulilized in die manufacture of sulfuri.: acid. Any 
sulphur cOIUined in redu.."lion coal or filcl is reco•·cmf. and dv precipiwcd flw 
dust is directly recyckd to the mixing section. 

MATERIALS BALASCE: 
~~Air exhaust. dust. discardeC: slag _.._Gaseous. solid 
_,,, ra6u:tion by- Sew technology 
_,pro'ua'w Waste gases arc reduced from 20.000to2S,OOO m3.toflead 
(20 mg dust1m\ to 4.000 to S.000 m3.t of lead ( 1010 20 mg lklsl:m\ Sulphur 
dioxide gas can be used in sulfuric acid production. instead of emiaing 10 the 
air. 
/~ concentrak. file! (coal). oxygen. nitrogen. fluxes. electrical 
energy 
f-"'«k roltlt:D.s-~. reduction in fuel consumpcion. recycling of precipi­
!a!ed flue dust 
ECO!llOMICS: 
upillll .cott-DM 90-110 million 
~23S m.lil lead bullion 
tliqoral & /Utlstad- 30 million OM in capital cost. 149OM1 lead bt~lion in 
operating Costs 
intpra-The QSL Process is a continuous one-step proceu with low inves1111cn1 
aad opcnling costs compared lo the i:onven1ional 1eehnology. Energy recovery 
reduces the fuel rcquiremcnlS by 60~ e. and sulphur contained in die raw materials 
is recovered. The volume of waste pses emiucd 10 the environment is reduced 
by 80"0. md !he SO:? emissions an: eliminated. 

1603 OUTO~ FLASH SMELTING PROCESS FOR COP­
PER-ISIC CODE: 3720 (CST-UNEP000208) 
St::w'.\.UR\': Outokumpu flash smelling proccu for copper allows high sulphur 
m:ovcry. efficient cncrg)· utiliz.alion. and flexibility in varied feed maierial. Tiic 
Outokumpu flash smelling process combines lhe "'"ventional operalinns of 
roasting. smelling and partial convcr11ng imo OM proccu. Preheated oxygen· 
enriched air is uud lo provide heat such Iha! additional fuel is not required for 
the reactions to proceed. Copp:r concen1t;;.1c 11 recovered from lhc slag and 
recycled through lhc smelter llic clean slag ,. sem for disposal. Heal and d.-t 

I .lo 

;itt reco•-cml &om lbc smdkr ~ producing dust for ~-.:le to the smclkr. 
and SO: pscs for prcdUClioa of sulfurii; a.:id. The amac is further trea1cd in 
convcnboml com-atcrs t.o oblain bliskr copper. 
l\IATEJtLU.S BALA.. 'iCE: 
- -:n-- Gaseous 5'Ralll of 10-JO-e SO: for use in sulfilric ar..-id plaat.. 
partit.."'1llatcs in p S1ram (6-7"e of !be feed). slag from dcctric furnxe 

A 
5 

- Gaseous. solid 
-~ f-:--'.'ew tccbnology -p-::ri• ~ m:o.,~- of sulfur from lbe COllCClllr* for use m 
sulfilric acid productioa. elilr. ·•g SO: anissicns to the eo•iromnaa. Slag 
deming reUcs copper coarair from 2..-. io less Ihm 0.6"'. pri'.lZ' 10 disposal.. 
climiaaliag liquid MHJff from gnaulatioa pond 

f~ rMKliM- Energy coasumpcioa is abo.- 20 tc 30--. oflhal required 
by a com-mtioaal finacc 
ECONO)DCS: 
~61.0eenlS kg (27.7 ::cnts lb) 
.,_.&fa Jr ci;-OpmlingC0$1Smb:cdto61.0cmrs.'kgfiom97.ICCl!IS 
....... COO'<~ process 
a.,.cr-lbe main U..~ of lhc CMolwmpu process att !be high sulpbw 
recovery. the efficient ~- utilWlion. and lbc t1exihle process in IU1llS of 
acccpcing a \-aricd feed lllllCrial. 

1604 RECYCLING ANDSORPTION OFCCL3F AND TDI GEN­
ERATED DURING THEPRODUCTION OFPOLYUREm~ 
(PUR) BLOCK SOFT FOAM-ISIC CODE: 3513 (CST­
UNEP0G0209) 
Sl"IDl..Ut'l": Recycling and sorplion of CCI)!' and TOI generated during dlt 
production of~ (PL"R) bloclt soft foam involves the sorplioa and 
re~:-cling of harmful marcrials in process gases gmmitcd during the production 
ofpolyuredlanc(PUR)blocltsoftfoam. .~-:dcdchan:~isuscdforrano\ing 
CCIJF and TOI which are cmiltcd with the cxhaasl air~ the conWdional 
production process. ~of TOI is :an irre'l-crsible process. which climi· 
llales the option of recowrinit die TOI. The CCl;F. howe\-cr. is rcco.,-crcd 
ll>rou!!Ji regcncntion of the chan:oal bed with hei stain. 

·' ~TERIALS BAL\SCE: 
- ,,,,_ CCDF in purified exhaust air (less lhan 20 mg m3

). CCI)!' in 
condensed aqueous phase (less than 0.0 I~• b~ weight). lDI COll\"crtcd 10 
i:inocuous polyurca aa acti\.-.ied charcoal (no longer cletccuble) 
_.._Gaseous. warer. solid - ,.,,_._by-Solvmt rec:O\"Cl'V 

_,,.,,....,,__cCl3Femiucdisl~lhan20mg'm3 comparedtoO-SOgm3 

"""11hout !he recovery proc:as (regulatory level is JOO mg1m\ lDI !~ now 
capcurcd in die char~ bed compared lo emissions of 0-20 mgm; wilhoia 

recovery (regulalory level is 20 mg m3) 

/"""'1df- Steam. electric power. cooling water. acli\-zted ch.:rcoal 
ECO!liOl\OCS: 
upillll ant-100.000 DM (1913 forplanlcapacity of30.000m3 ellhausl airpcr 
hour) 

/""'1ot:k r•t:tilla 14.0OM1 .:1f recovered CCIJF 
Ofl"~ONllU-SS1 O~l.1 of movered CCl;F 

"'°""" Ill r--30 
t&pnlll & f Utlstad- The rrcovcry J>lllCftS is an addition IO the process 
illipra-This sorption and reawcry process achieves e"1remely low CCl;F 
emissions from the polyurc1hanc foam manufacturing process and TOI cmis· 
sions below lhc clclc..--lion limit Addi1;onally, CCIJF rcsour.:cs are recovered 
with lhis process. 

1605ROTALYT-ALUTOPPROCESSFORALUMiNUMPLAT­
ING-ISIC CODE: 3844 (CST-UNEP000210) 
St:)DfARY: Roul~1-Alutop procc$S for alu:ninum plating reduces emission 
of cadmium into the cn,·ironmenl while a.liO reducing costs. II is baud on the 
chcmo- mechanical plating of pie en in a medium c.:::-•:linir.g :an imp~ bod). 
a.~d metal particles :and ca1aly11S. us in!! relative movement. ·:lie picus arc lolldcd 
anlo a perforated drum. and l<'wcrc:d 1n10 ~ plaiang balh "ncrc: glass balls arc 
added as the impact body and lhe aluminum na1tcs arc ac1r;cd. The drum passes 
lhrouJEh a separation tank where the glass balls arc sc,>antcd for reuse. le a 
ccmrifugc unit. and lo an unloading 5taMn for drying. The calhodi.: corrosion 



protn-tion propati.!s arc .:onsider:lbl~· 1l'llpl"O\"cd by dtc use of zinc caniaining 
aluminum alloys. or prq>latlng to add a zinc 1in . .i~cr. 

'LUERL\L5 &ALA.1'\iCE: 
>oate~ \'."askwatas . .:b:mi1.-;sl bar'1s 
---Aqu.:ous 
11wstt ~II)>-~ew t.i.ilnolo~ 

_,,..O" \\"ask..-atcr5 produced tiooi con\·mtiolR) proc...-.s contains 

cadmium. ~"311idc. and diromium compounds The waltts arc r.~Oltnlizccl 

~iukd. and cbn~ Tnc low waste tc..iulolQg'· reduces the toxicity of the 
W:ISle. 

/~ El«tric .m~· - 1-'0 k \\'ht. Al mcul - 14 kg L rinse , •. ucr -200 
l L ~-st - S kg L pre· md poo.1- treamml - 20 kg I 
ftalstock ~- Elc..""trical rcquimnm1S ttdu..~ by 780 k\\'h L rinsewa­
kr by 800 lL 14 kgt Al required compared to IS Ir.gt Cadmium. tRalment 
cbmlie3.!s by 100 kg t 
ECO~O,DCS: 

atpiul cost-SOOJlOO D~l I 1983) 

~oaa--294 ml t trcalcd goods 
t/isptful&/tttbtod- 100.000 D~l reduction ir. .:31>ital cost. 94 D~l t cf treated 
goods reduction on proci:» .:osts 

~"11on of cn\·ironm.mtai pollution from the proven toxicity of 
cadmium while mlucing .:osts. 

1606 ELECTFOPLATING-USE OF ALUMINUM INSTEAD 
OF CADMIUM-ISIC CODE: 3813 (CST-UNEP000211) 
Sl",Dl-\R\": Aluminum is used instcaa of cadmium m dtc con\"CDlional 
elee1roplating technology for !he eliminalion of Cd md ~ C001allling warcn 
ar..;f hydroxide sludge. while reducing~ costs. Con•-entional elearoplal­
ing tcdmolog~: using aluminum instead of cadmium as the plating metal. A thin 
layer of nickel is initially dcposiwi on ferrous md aluminum die casting 
materials. The pieces are dried using fh:orohydrocarbons. and passed to the 

aluminum plating cell. C sing an declrol:!-ie solution.. an allll!liDim layer is 
applied to the nicul coaling. A post-trea1me111 process im~· be applied to 
impro\e corrosion protection or for decorati•·e appearance. 
~L.\TERJALS 8.U...~'.'\CE: . 

- ~ '.\"o wastewaters (eiectrol~"IC is recy.:led). e•-aporalion oftolume 
from the blllh (1-2 kg hr) 
_._\.apor 

- retbu:liDn bj·- Substitute less tcxic raw nw.:rial 
-eprodllaion-Cd andC'.\" containingwastewat= arc eliminated. 1-2 kgb 
tolumc npor is produ.:ed 
/ailrtocts-Xicul • 18 gm=. Al - 27 gm1. clectrol~tic balh (recycled). clec· 
trical energy 
futlstod rdllaion- 18 g of Xi. ..nd 27 g Al is r(Quire .:ompared to 180 g Cd. 
and s §. ex in conventional technology 
EC0'.\0'.\DCS: 
capital t»lt-6 million Df1 - 40m: b plant 
opalllionlmointmt111U-SO - 1S Df1 m2 

t/aptnttl & f u.tlst«:k- 10 • IS 00 m1 reduction in operating costs. elimination 
of wastewucr trcaiment and disposal costs 
impaa'-Eliminatio11 of Cd and C'.\" containing waten and lr;d.·oxide sludge. 
with reduced operating costs. ~h;argc of the bath commts occurs after two 
years. and the materials arc recycled. 

1607 BLUE PASSIVATION PROCESS IN THE GALVANIC IN­
DUSTRY-JSIC CODE: 3813 [CST-UNEPOOOlll) 
SC\DIAR\:: Blue Passivation process in the Galvanic Industry uses trivalent 
chromi1m (instead ofhexavalcr.: chromium) to allow for reuse of chemical biillh. 
less aggressive Msewaten and lower operating cosu. The uu of trivalent 
chromium for dte Blu.= Passivation process in the Galvanic lndusvy instead of 
hexavalent chromium leads to a no-dump bath. Th., conventional technology for 
the cl!romating of zinc coatmp •Jtilizes hexavalent chromium and mmeral acid. 
which rczcts with the metal. In addition lo the chemicals present in the bath. the 
wastc..-atcr also contai115 lUlc tl:at war. dissol\·cd fr"'11 the metal surfa.:c. 1llc 
iow-wastc technology util11c• (r(Jll) and H:O: which d1s~olves little zinc and 
the bath can be r,pJen1shed with con.:entrate and reused 
~UTERIAl,S BAl.A~CE: 

>t'tllfU)~- Wutewatcr containing Crilll) • 200 g. H:O:. 8 ml . .:itric acid. 

i 
I 
I 

CLEANTEC DATA - IC'PIC CASE STUDIES 

600 g. zin.: - 750 g (!ruled by ttdaa:11on 3lld ~"ipitation of~·droxide) per I 000 
m:chromatcd. 
,,_,._Aqueous 
11..stt~ by-E.~ use of raw material 
·-protlacA. . .-Cbanical balbs an reused. rinsew"*IS coDlam less aggres­
sive H:?<>.? and citri.: a.:id. ~arcd to con•"Cdional mdhod.. resuhing in sa•in~ 
of 171.SO Dutch guilC:ers in ~ costs. 
/cemt«b-Cr(W). H:O: (30"•). citri.: acid 

ftt:tlstM:k m#llctioft- 0. 1S kg zinc dissol\-ed in balh compared to 7. ~ kg of lost 
zinc using .:01m~ntional teclmiqu.:. alle>wing for misc oftbe balh 
ECO'.'\O'.\DO: 
CJlf'iUll cwt-Only material and discharge costs irm>l'-ed 
~ 40 Dutch guilders 1.000 m: of pzsi,;ated metal 
su.face 
llispos.J & fea/stod:- Operating .:osts are reduced by 190 Dut.:h 
guilders 1.000 m= of passivated meb1 
impoo-The use oftri,-llcnt chromiwn o•·er h.e.u•-alent chromium in passi•1ll­
ing zinc ir.etals allows for reuse of the dt.:nUcal balh. less aggressi•·e rinsew·aiers 
;md lower op.:raling .:osts 

1608 TCBACCO PRODUCTS--ISIC CODE: 2111 (CST­
UNEPU00213) 
Sl"'.\6l-\RY: A barcb-distilblion unit is used to recO\·er 90"·.- of the solvcnt 

used to clean engraved printing cylindcn. ~iindcr pans. splaner guards and 
<>!her mac~- used for printing canons and labels for cigarenc pacbgcs. The 
.:onwninatcd sol\"ClllS. after solids seniing. had previously been disc:harged to a 
~ .000-gallon underground storage tank. The sol\·ents were shipped to a recycler 
for solvent reclamati'-''- or incincalion. Sludge was accumulaled in SS-gallon 
· ·ans before shipment to an incineration facility. 
)lr. TERIALS BALA'.'iC.'E: 

I 
- type-Conlaminated solvcnL rludgc 
_.._Liquid. solids 

I 
MZStc retbu:liDn IJy- Solvent reco•·ery 
- prodlldi.on- Reduced 95° •from 8.820 lbs mo to 440 lbs mo 
futlsuH:k rcdllaiMt- Recovery of90~0 • of cleaning solvents 

i Ecosmocs: 

I 
I 

capital cost-S23.400 
operafionl~-sl.SOO was reported as hazardous waste disposal 
costs remaining after installation ofdtis unit 
disptntll &fa.tbt«:/;-Sl3.SOO in pur.:hase of SS-gal drums. SS.SOO in disposal 
COSiS 

impoa-IJS9,o rcd«tion in waste production has allowed Liggett to become a 
small quantity generator. They have significanlly reduced their waste: disposal 
costs. while reco\·cring 9'J" o of their cleanmg solvents. 

1609 WOODEN FURNITURE-ISIC CODE: 2511 (CST­
UNEP000214) 
Sl"!\6lAR\": Con\·mtiw.al air spray guns have bem replaced with air-assisted 
airless spray guns for spra~ing sealer on the printed fmish of bedroom suites in 
eighteen spray booths. The new spray guns provide a better quality finish and 
reduce raw matenal lost through overspray. The redu.:tion in overspray also 
allows the booths to be cle-d once every three weeks riillher than once per 
week. reducing solvent waste from the cleanup. 
~U TERJALS BALASCE: 
•'tllk ,,,,_ Finiahing sealer. solvents 
_._Liquid 
waste rdMclion by- Sew technolo~ 
wasrcprodllc:tiMt- IS0 o~T of the scaler. SOOo less solvent waste from spray 
booth cleanup 
/ccdrtoat1-Finishing scaler. 

, /ec""'1ck redllaion- I~· o per year 
ECOSO!\OCS: 

""""'" to rcct7Pcr- 12 
1 dUposttl & feednock- SSS.000 ~T from raw matmal consumption 

Unpact-Th..-1mpro•·ed sprav guns allow for an unprowd quality producL while 
i r~ducing the amount of f111ishing scaler w•lc from <.'Vcrspray. The sol\·ent 

needed lo clean up;hc overspray. requinng hazardous waste d1sp<l"al.1~ redu.:ed 
h\· ~(JO. 

IJl 



CLEANTEC DATA - ICPIC CASE STUDIES 

1610 WOODEN Fl'RNITURE-ISIC CODE: 2511 (CST- I 
UNEP000215) 
Sl":'.\l'l.\RY: Sol\·cnt-bmcd inks hnc bttn repb.:cd by w:llkr-bascd mks for 
printing woodgrain on fi~ ;and plywood p~--cs prior- to furniture assem­
bly. The wa1a-"-:d inks ¥C non-tolcic .:ind may ~discharged illro the ~··s 

s.:..-cr collc.."1Jon ~stem. rcducing off-site soj,·mt ~ding costs. as well as r:iw 
ma1aW costs. The so1'·cnt-bascd fmishes still requim:I att ~mg us.:d in a 
cOUllkr-arrml mmncr su.:h that the \irgin sol\"Cflls flush !he aiuipm.ml and are 
bkr uscd as a dunner for fmishing mauml 
'.\L.\ TERL.\.LS BAL.\~CE: . 
-~Solvents-inks . .:oaimgs 

---Liquid 
_,~by- Substituk Loss toxic r.iw nwaiaJs _,,,,..ca-- 30-..W-o r.:duction in waste sol\·aits (537.000 ~T s;i\ing5 in 
disposal COS1S) 

ECO~O'.\DCS: 

4isptnC & feebtod-SI l~.000 ~Tin rcducco raw rur.:nals md disposal co.sts 
f~od _,..ctillf!' The watcr-Nsed inks cost SO-o less thm the sol\·cn!­

basoed inb (S75.000 ~T savings) 
~on,-.:rston to w"atcr-bas.:d inks from solvent-baud inks has allowed 
for a mlw:tion in raw rr •• -maJ roSls b~· SO" o. and a 30-400 o reduction in sol\"cnts 
gm.:nlcd that require 3ff-sik rc:co,·cry. Produ..-t qual~ has mnainc!d the same. 

1611 RECLINER CHAIR MECHA.,'ISM>ISIC CODE: 2514 
(CST-UNEP000216J 
Sl~l'l.\R\": A custom-bl~ paint. ustd on a metal pan. was replacoed with 
a paint thal utilizes :h: light oil residue on II..: pan as a "pbsticizcr'" lo impart 
flcxibil~- lo tlx coating. The lighl oil residue \US ~iously rcmo\-cd by 
dipping inlo a 1.000 pllon Wik colllaining lacquer thinner. The change elimi­
na.:d the gena:uion of 1.000 gallons of lacquer ~-~- 3 m~ and impro\·cd 
the quality of tlx produ..-t by reducing lrappCd moisnrc. caused by flash.. under 
the paint layer. The trapped moisture had led to rust problans. 

'.\IA TERIALS BAL.\~CE: 
•-~Paint coatin~ lacquer thinner 
---Liquid 
wasr.- ra/zu:tian 6>·- Jrnpro,·ed opomitmg pr.ictices 
.._ protbu:tion- 1.000 gallons la.qucr diinner every 3 monahs ($22.000 ~T) 
f~ rU..aion- 1.000 gallons lacquer thinner e\-cry 3 months 
ECOSO'.\DCS: 
disptnol &fatlstock- S22.000 ~Tin 1987 and 1988 in lacqucrthimer trans­
porwion and disposal costs 
impaa-Substinnion of a custom-blcnclcd paint eliminated tlx need for a 
pre-dip Wlk used for remo\ing m oil layer. '.\fatcrial and disposal cosu 
associared with the lacquer were eliminalcd. Rejection and rework of pans 
dc:creascd due to rc~1on of trapped moisture under tlx paint layer. caused by 
flash 

1612 NUCLEAR FUEL AIRCRAFT ENGINE-ISIC CODE: 
281933563499 3728 (CST-L'NEPOOO'l17J 
Sl"\l\l.\R\": General Elearic Co. bas implemented SC\"en waste minimiution 
straugies lo reduce. recycle. and recover multiple wastes. They include: 
- Joinl venture with federal Paper Board to 111ilize ammonium nitralc waste as 
nlllnent feed to lbc waste trullnent plant. 
• ~ign and conwuction of an ammonia recovery· process. 
• Collection and sale of sodium hydroxide waste to consumm. 
• lnstallalion of a coolant reco\·cry system. 
• lmplcmnnasion of a centralized trash collc•tion. sorting. and reco\·ery· opcra­
uon 

• Insullation of a computer-controlled. exhaust-gas-cleaning. dual-char1bcr 
incaneralion system to r.clucc combustible. low-level radioactive waste and 
reco,·cr usable uranium. 
• lnsulla11on of a waste oil s"paratrnn unit. 

\l.\ Tf.RJALS BAJ,A'."CE: 
wost# '>'P'- Ammonium n1traic. amm,,nia. 'odium h~·droxide. coolant. lt:lsh. 
011. rad1oa.:tl\'c wastc-prnccss wa.<t~s ranging from conventional trash 10 haz. 
ardnw; md In" ·le\ cl radinactl\·c \U.<lc 

tn1diM- Liquids. 5nhd.• 
wos" raluainn b.v- E\1cndcd u~c of raw matcnal~ llllJlrOHd proce~s •ontrnl 

·-.. ,,,..aiat­Jollll , . .enrutt 

Sodium h~llroxide S3ks 
Coobnt =•·er~• s~"5km 
rcdu.."tion in spcrit coolant 
C.:ntr:alizoed tnsh collc..'tion 
rc.:o\·ers 
md 
In~in.:nlion s~ stem 

r.:du..-.:s combustJl>L:. low-le,·d 

-'.5 mill. gallons 

90"o 

20.000 cu.ft. of n:usabk nwcnals 
50.000 ,;u.ft. of ~-cbble maknals 

radioacti\"C W-ask by 95°. 
(from 40.000 tons of waste 
to 2000 cu.ft of ash) 
Wask oil scpanlion unit 
ttduccd oil disposal by a factor of 6 

Ammonia rcco,·cry process 
Sodium h~llroxidc sales 
sulfuric acid for n.:utnhution 
Coolan! m:ov~· s~"Skm 
Cmtralizoed lr.ISh collection 
lncincraion ~-si.:m 
W aste oil scpanlion unit 

800 tons: 
87tons 

R.:du..-cd oil usage by a facior of 6 

ECO~O'.\DCS: 

Cllpiltll QISl~"SS) 
Joint venture 0 
.~onia recovery process 1.2 million 
Sodium h~'droxidc sales 0 
Coolant recovery s~'Stem 220.000 
Crntralizoed lr.ISh collection 
(not rqiortcd) 
lncincraion s~stem 2.3 million 
Waste oil separation unit 25.000 

-ilu to r«mer­
Joinl venture 
.~onia recovery process 
Sodium hydroxide sales 
Coolant l'CCO\'a'Y s~"Slml 
Crntralized lr.ISh collection 
lncincnllon s~-su:m 
Waste oil scparation unit 

di.rposlll & /u&tod- .:.3. 73 million 

60 

12 
12 
36 
12 

impaa-By recovcring. rcusing. recycling. or s.:lling ~xccss matmals. G.E. has 
reducc:d the \'olume of wilSlc shipped off-site by 70"o. and has achic,·ed a 3.73 
million dollar savings. 

1613 MOLDED FIBERGLASS T ANKS-ISIC CODE: J079 (CST­
UNEP000218J 
St:'.\l\IAR\": .-\ small in·bouse batch dastillation system was installed in a 
compaa cabinet to distill the acetone uud for cleaning molds thal manufacture 
fiberglass tanks for industnal rug and carpet cleaning equipment. 
'.\IA TERIALS BAL..\~CE: 
wos1' 'YP'- Still bouoms-spmt ..:ctone 

---Liquid 
M'IUU raluaian by- Solvent recovery 

•'OSI.-prodllaian-- W astc sent off-sit.: was reduced from four drums per month 
to two per year 
fut/stock retluaion- Purchased acetone was reduced b~· 7~0 • 
F.CO~O'.\OCS: 

months to r«t1Ver- 6 

di.rposlll &/udstodt- 512.000 ro 516.000 per year 
impaa-lnstallation of lbc in-house '"ov~ s~-slcm has resulted m H\'mgi. 

from rcductd sol\'ml consumpuon. and rtduced disposal cost.~. and ha.• reduced 
storage requ1tcments for both acetone and spent acetone. 

1614 COATER AND LAMJNATOR OF INDCSTRIAL FILM 
MATERIALS-ISIC CODE: 3079 (CST-UNEP000219f 
Sl"\l'.\L\R\': Waste •n.:dmg :ind cleanup solution.< from co.&11ng <>p:rallon•. 
"hich arc relall\cly high an •olvcni.. ~nd IOI• m sohd.<, arc hcang rc.;o,·crcd for 



us.c as wash soh-mls in .:k;nip opcnbOllS. A SO pllon per hour Ol»lk 

distilbtioa imil foc l'CCO\~· "'-a ins1alkd. . .U on-sde boiJa was also modif~ 

to usc sol\-an m:o'"Cttd from 1hc regcacnboa of a carbaa absofptton rcco>~ 
unit ;as a fuel substilulc formlUr:ll gas l'CCO'-ety mutas a fuel substiluk fornan.nl 
gas md '.'o. 2 fuel oil for SkZI proda"1ion. The boiler was mroftllcd b~ 
~-mg thc burners md insulling piping. Flot~~- m lhc amnafa.."1mlng 
op:ntioas "'-as maintaini:d ~- n:uiningtbtc~lity offiringlUIUnl gas or '.'o 
2 fuel oil 
n-\ TERL.US B..-\L\'.'iCE: 
-~Still bouoms-spcd soh·aiis 
_,-Liquid 
-~.,._.Soh-cnt neco,~· 

fftllsl«:k ~- 37.S90 pllons of wash sol'"Clll. and 37 billion en:s of 
~-- repbci11g 1hc purchas.e of 36 million cu.ft. of mlln1 gas or 27S.OOO 
gallons of So. 2 fuel oil 
ECO'.'iO!\IIC:S: 
apil.L mst-S7S.OOO forthc still. S4SJJOO i.1 boil.:r modificabcns 
~ to ,__13 fOI" thc still kss Ihm four fOI" boikr rnodificaions 
tlispoHI & f«tlstod- S6S.000 ~T by m.:·ding kdoDC SIS0.000 in rcdui:cd 
fud .:osts 

..,_,_Within 13 modbs. SI ..:>.000 Dd annual sa'iags is being rahzcd "'ilh 
the dimimlion o( 437..S90 gallons of solvClll requiring baurdous ...-disposal. 

1615 PLUMBING FIXTURES-ISIC CODE: 34H (CST­
UNEPa220J 
Sl;")L'\L\R\": Coolma fdtmioa md oil recovery~- have been insWlcd to 

l'CCO'"cr and n?l&5C bychulic oil and cool.ml llU'-iously sent off-sdC fOI" clisposa.I. 
Also. 3D in-proc:css chrome recovery ~-stem bas rtduccd tbt company"s chrome 
usage by SO"e 3Dd bas reduced chrome disposal cos1S. 

!\l.\TERL.US BAL\'.'iCE: 

- ~ t:scd oil .:oobnl. dlromc waste. prdrallllClll sludge 
m i - Liquids. solids 
- "'6rcrlirM by- Extended use of raw malcrial 
- ~ 8000 gallons of b:i-llnuli.; oil md 6000 gallons or coobnl 
had prcviousfy been sent off-site fOI" disposal. 
fNtlst«:A r-.a.iw Rewed 8000 gallolls ofh)-dnulic oil and 6000 pllons 
of coolant. and reduced chrome usage by SO-·• . 
ECO'.'iOMICS: 
apit.L cost-S7S.OOO forlhc coolant filtration and oil RCO'"CfY system 
.-as UI , __ 17 for the coolant fdtralioo and oil RCO'"CfY Sys1Ctll 

.,,,,.. &ftttldri-571.000 during 1986 
~ecovcring the used oil coolant. and chrome bas significantly reduced 
maurial costs while minimizing the required disposal of 1hese W8SICS. 

1616 SECURITY PRODUCTS-ISIC CODE: 3429 (CST­
UNEP000121) 
Sl'")L'\l.\RY: An aunosphcric evaporation system was installed in a nickel 
plaling process for plaling ~t>l3Dks. The system cvaporalCS Waster from the 
ele'1r0plaling b3th allowing all rinse waters lo be re1Ul'Ded to the bath as 
make-up. The rinse wau:rs had previously been trcaied by pH neutralization. 
flocaalaaion and clarificatiOIL settling. ftltnlion and compaction of filler sludge. 
and disposal in a llazardous wasu landfill. The evaponlOB average a removal 
of 4S gallons per hour ea.:h from the process at a bath tempenturc of 
14S-IS0°F. 
~IATERIALS B.\L\NCE: 
~tJ.,,_.. Elcctroplug bath wasu waim containing nickel chloride. ni.::kcl 
sulfale and boric acid 
-""-Liquid 
Wfl/Sltl! retllu:tiDn by- E>ttendcd use of raw maknal 
-61 pro4Mt:limt- Reduud W o. from S6.000 lbs )T lo 28.000 lbs ~T 
/H"11odl r1•ca-- Recovers all plating blllh .::hcmicals (37.200 lbs per year 
ol" nic .. cl chloride. ni"cl sulfaw. and boric acid) 
ECO~O)llCS: 

c"!'ilttl am-S 12.SOO for two evaporaton 
OJll'.wnlmt1ilttD11111c-S24. 74 I yr 
montJll to TICIW6-7 

tlilpostll & futbtod-S24.000 net savings in lint ~car. S36.000 in second year 
U!rfioo-lns1alla:1on of the c:\·aporat1on sys1em has allowed for the elimina11on 
of waste: waler discharg( fonn th• plating ptoccu. which has reduced wulc 

"" L.. &.. " .. ~ • - - - "' ..... 

~ mpring bndfiU b~ ~. -~·all pbling balh cbemials 
ar.: bang tt..'O'"croi 

1617 GE1"'"ERAL MACHll'li"E-108 SHOP-METAL FABRJCA­
TION-ISIC CODE: 34'9 (CST-lTN'EPW222) 
Sl"'.\L'\L-\R\': A SIX tmk mctll sunacc prqianllOn (pbospbalmg) and ci.e-g 
pnx-.ess. a fdtnlion ~"StGll md a rnaduals '-~ pro.:es rq>la..-.:s a 
ll13DU&I proo;css. usmg acetone. fOI" m!IO'"Vlg sur!a..--c: ods from mcbl p3'b The 
"'ipcd pats badbccn~y ckancd in~ nmcwiks The new pro.xss 
USC5 l!OUllleff1- to cft" ... -.rllfy iailizc the nau ,..~ The RSiduals arc oon.:cn­
nud ~- liquad ,,-aponliaa md slud!t coet.."calnbOIL using Slt.:lm ~from the 
boila m the •-.iter and a- ps boiler intbc smmacl". Adastilbbon mlilpc:rmits 
addllioaal sa'111g5 dlniugll a.:donc and otixr 500."Clll rcco,~. and reuse. 
'.\l~ TERl.~LS BAI.A:SCE: 
_..,,,.._ v.-~. a..-ctonc 

- 5 -Liquid 
- ,....._ 6y- Solvall rccG~·ci:-. clCllelldied ll:iC of RW maerial 

- pr.-aiM Redu.":cd lo less drm ~') !tis ~T 
f-"toda- \\'-.a. a.:ctoac. dlmucals 
f«tlslod. ,..;. ri • 4~•. r.:du.."1JOll m a.:ctoac. 96°e m w~. and ~a-. m 
.:hmlicals 
ECOSO'.\DCS: 
,... cmt-$38.967.68 
,,,,,,....... · -~ssoo ~T gas per boiler 
tispolSlll &Ji :ir ci-Sl4.4ll :!-T 
~The DCW mdal fabrialion SC""!ikm ~ JIR'>"1<MIS operaiona} 
problems.. recb:cs JUICrW costs. oil accumulatioa.. Labor ~ JDCI 
n:sidual "'-aste disposal costs Hazardous sludge gcncrallOn is reduced 10 loess 
dun one SS gaDoa drum 

1618 ACTUATORS, ROTARY JOINTS AND MECHANICAL 
JACKS-ISIC CODE: 3SIO (CST-UNEPU00223) 
Sl'"\L'\IAR\": Substinaioa of a wlller-bascd pans cleaQingfluid for .. oil-blscd 
(I.I.I T~"\'anol) product bas .,_-cd to be moroe dficicnl m 
degreasing opcnlioas and bas climinaticd a sccoad rinse 1bal bad previously been 
ncce:ssuy. A cadrifuge is bciPg used to reclaim the W31Cr-bascd sol""Cllt. 
'.\IATERIALS BALA..'liCE: 
-typ1--Claning solnats 

I _..._Liquid 
- ,._._ "1- Subsblurc kss toxic: raw nuraials 
/atlstact rc81criM-On ly 3 gallons of make-up solven1 were required clunng 
the year. fOI" a 200 gallon dcgru.sing machine 
ECO'.'iOMJCS: 

tlispntll .. I~ 53300 ~T 
_,,,,,-en-- Saved S900 ~T in disposal costs 
inipro-changjng to a water-based parts cl.caning fluid has allowed fOI" roec~­
cling ofdte fluid. which reduces oily wastes and other w:ISICS requiring clisposal. 
A second rinse was eliminalcd due to increased df'"ic:imcy. also reducing wmcs 
gcncra1ed. Employee ir.orak has improved "'ith the •,-apor free• em·irvnmcnl. 

1619 MOBll.E STREET SWEEPERS-ISIC CODE: 3711 (CST­
UNEP000224) 
Sl'")L'\l.\R\": A formulation change lo eliminale pbocOl"CKlive solvents m a 
primer used in painting operations reduces \'OC emissions by SO-o. A substiue 
machine coolant. with a longer shelf life. rediKcs marcrial usage and the ,.olume 
of spent coolanrs sail otr-sdC for recovery. Effcrt ID increase employee aware· 
ncss has reduced lhe 31110\Wll of waste ~icne requiring off-site mcincrason. 
!\IA TERIALS BAL\SCE: 
_,, ,,,_ \'OC emissiom. coolmt waste. spent xylene 
-""-Gaseous. liquids 
-n1 retllu:tiDn ">'- Substitule less ioxi.; m• malcrial 
wost1protlMO'iMI- \'OC emissions rc:du.:ed b~· ~ •. spent "ylme sent otT-s11c 
reduced by 1300 pllons ~T 
futlnodt1·-Coolmu. chemicals. painlS . .>olv<nts (~·lenc) 
fuJ.todt retlllt:OMt- 7'0 • reduction 1n mac lune coolant. and reduced nlcnc 
requirements 
ECOSO!\OCS: 
dispostll & /11.tbtodl- \'OC emissions • SI00.000 .avcd 111 'onslt\ICllon of 
fa.:11~ to reduce lhc c:m1ss1ons ~lachmc 'oolMI • Sl4.400 ~T 1n matenal and 
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disposal COSls. x ~ Lme - SJ.100 ~T in malCrial and disposal costs 
~gllifiad mltt.-tion in \·oc emissions and in hazardous Yiastc g.m­
cr:dica b::s been a.:bicud tlwougti rnaraW suhstiallions. chcmlal ~formula­
tions. md in1'">'"Cd ~~tt a .. -.-css. 

1621 FIBERGLASS BOAT M.\NUFACTURING-ISIC CODE: 
3731(CST~) 
st·'.\nl.\R\": In-house bar.:11 clis!illaion is utililld IO IYCO'"G" spent &"doae 

used in deaning fibcrgbss '-ts. Tw-o d1iny-fi,c ~~·stills ndi 
opa'3k twch:c hours a da~· wilh aur:omati.; roairol ~-sums for mara1als h.an­
dling.. ~W codrOl and saf~·. l...incr Np UC used tocolb::t still bouOIDS which 
uc shipped aft"-silc for disposal Opcnlor time for each~.-:~ is l"t&"ch-c mimus. 
'.\l.\ TERL-lLS B..\LASCE: Spent a.."C!One 

-9J»-Still bottoms 
§-Liquid 
-~ ,,,._$®"Clll l'C(:O,·ery _,,,..clirr 1s•.~inhaurdous..-askshipmmts 

/~ ~ 1s•. rcducuon in •·irgin solvent purchases (al 

Sll7dnm) 
ECO'.'liO'.\OCS: 
apiMl c:mt- S20.000 per still 

-"ts•--<12 
.,,_. & ~- Sl.1100 mo in acetone and disposal costs 

~ of a sol'"Clll rcco'·cry· disrillatioa cobnn bas allowed for 
1s•. mluctioa in haanlous w-astc gcncraion and in ra..- amaial pun:tasing. 
Signif~ sa."inp in material and disposal co.is resu!l in a p~-bxk period of 

less 1ban I ~-car. 

1621 PAPER. m.M A."ID FOIL PRODUCTS-ISIC CODE: 3161 
(CST-UNEPOI0226J 
St ")l\l.\RY: On-sire dislillalion is being used for reclamation of spent sol,,._ 
used in cleaning up die imnufa.."1Uring area and in product devclop111C11t. The 

""bimcd '°""Clll is being med as w"3Sh sor,,"Clll for demup opcr"alloaS wilicb 
redDccs ~ c~ son"C11! innrllory. 
MA TERl-lLS B..\LA'.'liCE: 
-IJJM'-Spcnl solvents 

----Liquid 
-.-niilidiM by- Soh·cnt m:o"cry 
_,,,,,.,_,... Reduced from SO drums mo in l 98S to60 drums e\.cr). ocher 
mondJ DI 1916. 
/#4stod MMrim Clcamp so1,·cnt in"enl«Y has been ucluccd from 3000 
gallons to :?0...0 gallons 
ECO'.'liO'.\OCS: 
_,,., ,,,_,,_ 14 

t/apol.I & f-'stod- S4S.000 ("')DI nine months 
..._,_Waste gencraion bas been reduced signifiantly by ucovcring spcn1 

soln111 for use as wash sol•"Clll. Production has also increased by lO'!e. while 

i ECOSO'.\l'JCS: 

I 
I 

I 
! 
I 

--'ts,,,•-• I wed. 
.,,_. & felfb#d-5600.000 ID JCdu..'°td ~almall Casts md anoro•-af pl.aal 
tff" ... -lcni..~· in 19SS. 
~Coll«tioaand.-~of ..-- resins bas sipiflalllfymb:ed lht 
amoua1 of plmlic resin ~ disposal and is ~ing lht disposal .:osts.. as 
wcU as~ lbe anJC.IUl1l offuckto.."k ttquircd. 

i 1623 ULTRASONIC REACTOR CLEAlli"ER REDUCESW ASTE I GENERATION AND CUTS £1\"ERGY COSTS ARE REDUC£D... 

I 
-ISIC CODE: 37 (CST-UNEPU002281 
St")l\l.\RY: A Chandd Sonic Claning s~"'Sloi:m is DO• used al 3-M IO clan 

1 ~il rca."tors.. rqllaciag die old procas off~ ~ rad« wdb au5'JC: or 
: sol'"Clll and boiling 1hc solubon for - or r...o da~-s. CJcaniq ~ arc 
I pumped undcr ~ thrOl-sb a lWin- nozzlcd rOblillg spray bead to lln:ak I down 1hc ..-. Thea.. ausiic or sol'"Clll is ~-cd under 600 lb prcsswc to 
I .:omp~ 1bc dissolution md flusll lbc vessel dean. 
· ll-l TERl..\LS BALA."CE: 

_ ,..,._~lmpro"cd opaaing .:lass 

-,,.+u:oirn UlOOtoas !Tofwarcr polhamls weu tlimamcd 
ECOSO'.\llCS: 

~ art-S36.000 
~ D1 bborcosisnotrcponcd 
-as 111 .--S..,,"inp ualized in first year 
.,_. & f_.,..-SS7S.OOO in fast '.1-'Car. from labor. marmalsandmachinc 

~ lnstaDaiion of the ~ s)-stcm for cleaning lhc ra.."IOIS bas 
elimimrcd die need to fill die 4.000-8..000 g:allaa raaon v.ilh solvcn1 and 
.:austic. which ~ !"Cduc.:s 1hc miount of spent sor,,-n1 gtnicratcd. Signifi­
c:ua sa•ings wcu rc:alizcd in die first year 

JUI RECOVERY OF CHROMIUM FROM Pl.ATING BAm 
AT INDUSTRIAL ELECTROPLATERS ELIMINATES NEED I FOR CHEMICAL TREATl\IENT-ISIC CODE: 30 (CST­

' UNEP0002l9J 
\ St")l'LUlY: The ~lcdd Cl2-X Chromi.: Acid Rec°'·~· t:nil opcnrcs as a 
I closed- loop S)'5tan to ro:ovcr c:hromi.: :acid from p~ balhs. The rinscwlller 
I is falrc:ed to remove solids and lhcn ~ through dircc m:ipnicaling-0-
i 
I ion-exdungc columns. An mion-cxchangc resin ranovcs lhc diromlrc am:l 

I
I polycbrolmrc ions. and lhc Wala" is then miscd for rinsing. The cfllucnt rsses 

throu!fl a second calion-cxchangc bed. where a c~ chromic :acid 

1 
solution is cullcacd. The caion and anion resins ~ ugmcnlcd w"ilh sulfuric 

i :acid and sodium hydn>llidc. respectively. 
I '.\l.\ TERIALS BAUSCE: 

I - ~ Spcm electroplating badi-.:onlamiJlarcd rinscwaicr 
I --.-w.am 
1 -.u ni4Mai#n ~ ~lcials recO\"~ 

1622 EMPLOYEE TRAINING, MATERIALS INVENTORY l - pr""uain 2300 kg )T chromic a.:id nOI disposed as waste. large 
SYSTEM. AND WASTE COLI.ECTION SYSTEM-ISIC CODE: 1 volumes of wzstcwarcr eliminated 
37 (CST-UNEPOOOl27] j /~ '~ 2300 kg ~T chromic a.:id recovered. waler consumption 
St ")l'IARY: A waste collection sysrcm was 1111tOduccd at an Ashlar.d Cbani- 1 redu.:ed by 2.4 million pis ')T 

cals tcsDIS manufac1Uring plan! to prevent reusable rcsDIS frorr: being wasted md I ECOSO)OCS: 

rcdu.:cs fccdslock requirements • disposal costs .. The system ccnsislcd of a 1 ~O!MfU-Sll.O~ S )T for rn.atmals 
clean .:Ol'llalncr. hd and idcnufi.:allOn rags supplied at lhc site of waste genera· j dispostll & /UJbtoei- SI 1.000 )T in re.;ovcred chromic .i.:id SS400 )T in 

lion. and sufflnlllin;. The system wu piloMcstcd 111 lhc quality conlrol - I chemical ircamcm eluninalcd. SIOO )Tin sludge disposal. S6.980 )Tin warer 
and was larcr CX1Cndcd to lhc manuf:acturu1g opm&ion .llld the labor.dory. A ; cooswnp11on. 
rctwn ~ystcm was also installed at lhc blending Wlks to pump excess sampling · ;,,,p.- The rinsewatcr 11SCd to be dil111ed a1 a me of 10 gallons per minlllc to 
matcnal ba.:k inlo lhc Iris The system cons1Stcd of a fumd and valve placed reduc~ lhc chromium comcm 10 S ppm 10 meet local cftlucn1 regulations. 
directly below lhc tank sampler and conn.:ctcd to the 1111et side of the pump used Chromium in the plan! cfflucn1 11 now less than need for chcnucal trcalmcnt 
for that system. R111s111g of lhc plarcd pans is also more cffic1C11'1. 
'.\IATERULS BAU'.'liCf.: 
""'811~ Resm wastes 
-•-Solid 
KWSt* ,#Jtluaiotl by- Extended use of raw mat.,nal 
wwsl# pr""'-- from l?liO In 19113. ,,..ute produced was reduced from 
J 1.000 lbs In 7.0CJO lbs 
/11tbtodt "tlMt:tiM- All '"'"tc collected 1s rc ... nrlced 

1625 SOMMER METALCRAFT USES CLOSED-LOOP 
EVAPORATOR TO RECOVER CHROMIUM AAl> SAVE ON 
WASTE TREATMENT AND DISPOSAL COSTS-ISIC CODE: 
JO (CST-UNEP000230J 
SI "\f:\IARY: A dosed-loop naporator is !>.:mg used toreco•·erchrnm1um from 
elc~~.iplaling nll5e l.lnk.< and return 11 10 lhc plahng baths ~ system also 



aaiblcs 100 plJoas of-.U IO be ~"\.""kd to lbt fowdl md bsl ~ 
rime tlal. ~- hour. '1".r.tt is ~ in- from dac pbliag Nib to 
maimbin :a .:omunt ln-d. aad !be hie• from lht .,._. is rdllrDCci (D dac 

~-apanl«. s-ODlllmlinaals. such :as cvpper. - mBD'-cd ~-~ 
bul :a gpdlDI build-up of~ in 1h< Niil makes ii~- to.._.._ 
~~four ~-ars md clispow of dac ~ m:f ~ f1aid. 
'.\l.\.TERIALS 8.-U.A.'"CE: 
--~Ekctroplaliagnaw.a·er~~- dlrolnie. roonmmawd fluid 

5 S3lid. liquid 

_,...._.,._~ier:als m."1>'~· 

__,,, 
4 rj I 172.000lbsmosJudtt~fromqst.e~lias 

bemdimia-: 
~r-ri llOkgdaycm-~ lOOpk'br-
ECOSO:\llCS: 
.,cllil 111 =- '.\Ja...,._,. l'qMlf1cd to• tow. 
......., .. , ..... 12 

.... & fe I: wt SI00.000 ~T in dnmium 1'3"' imraW.. 100 ~hr of 
waris~~kd 
..,..,_ Tbtcluscd-loop~~orbls53ndlhc~ in-~ 
C05lS. ~ dispos:al .:GQS. md ~ lUCrW .:osu. Sipif.anc ~ of 
dinlmiam_ md comminar.cd fimno":dm :arc DO ~ being ~ fa&" 
dispoAI. 

1626 ELECTROL'YTJC RECOVER\' UNIT-ISIC CODE: JO 
(CST-UNEIW0231 I 
Sl."")l'l.\.R\": A aic:kd Plalin! line f« liglllia! fJ."GURs addressed lass of aickcl 
lhrallgll dr:agoul in !be rim suading rime "'illl an decrro(J.1ic ruo~-ay ..... Tbt 
uail.. SUD Polisbag:and ~~loss or '1icUI dsough ~ ia !be 
fni ~rm-. aDowmg ~to JDcct ~- limils -i mac of 
llii:Ml Tbt cf«lro(J.uc dmnbct .:OIUim cxp:andcd sucl mesh dc.:vodcs in :a 
bed of inen glass btads. The rimcw:ak!S :arc pumped dlrough lht bed ia 
~~ riaso UJllil .:a ai.:kcl COliClCillnlioaof 3 ppm is ad-.ind. The sc:o.1ag 
adicla of die beads on lhc surface of dac cledn>clcs amns dal dac ioJl 
c:oncadnlion is naaial.aincd. The clcc:uodcs ;ir-c pcriodic:ally rano..-cd wbcn die 
deposil:i RXh sufflClml lhidncss. and lhc nickel is l'dllnlcd to dac plalg l:allks. 
:\IA TERIALS llAl.A.""CE: 
_. ,,,._ ~aras &om nickel pl:almg 

r f - 'A'aicr. solid 
.,.. ,.alrcriM by-- '.\lier:als r~-cv~· 
...rar ,_.,._ Elimimks disch.gie of nidd cod:aining rinscwaurs 
,_._ntillcli• llqwcckni.-:UI 
ECOSO~DCS: 
.,,......,. __ Requires less than ; : hour d:ay to mainl:ain 

-"'s--~ 
.,_. & /~ 18 kg week nickel recovered al about S7'kg. waste 

in::aiment costs clirnimred 
;,,,p.o- Tbt elccVofytic recovery unit rccluccs lhc r.onccnlnlion of nickel in 
rinuwllkl' from 300 ppm to 3 ppm. "ilich mccis lhc rcgvl:alory lilr"' of 5 ppm 
for ~kcl. Thus. w:astc trc:al:llMnC costs :arc grcally reduced. :and I :-0 kg wcdt of 
nidel can be reused. 

1627 RECOVERY OF WIDTEWATER AT A NEWSPRINT 
~ISIC CODE: rt (CST-UNEPOOOlJl) 
SC\~UR\": Kruger Inc recovers "ilikwaler al !heir newsprint mill :and 
rccb:cs waslCW:atcr cliscb¥ge and ~- ,om. A series of modest mndific:a-
1ions to a llC"-Sprinl mill h:a•·e 3dl1cvcd re,o.-cry of sigJ1if1C:111t :llllOUlltS of lc:an 
:and .-:lc.:ir w:lli!CW:atcrs lh:at h:ad been clisclurging 10 !he sewer Lean "ililcwaicr 
from 1h.: company· s lhree paper machine presses ate: collci:ted by p•·rty flow 
in a r.:scnoir bmc:alh the nui:h111CS. II is !hen pumped through a Swc:co filler. 
where: CJO-~ is used for clilutlOll of st<Kk :and 10-o is scnl 10 die .:larificr. Cleat 
whilcwaier IS now uud inslead of healed frcshwakr on !he paper machine 
show en 
:\UTEIUALS BALASCF.: 
wmtetnW-W:aslewalcr-whitc"arc:r from nc"spnnl mill 
_.,_W.aler 
-Jte ralaaion 11>·- :-.;,,. rcd1nolo~ 
_,prod.mo- Disch.vgc< '" ~wer ~1p111i.:an1ly reduced 
fe,J•tnd< """t!lillft- I !I Inn< d:a~ fil><!r rc.;overcd. \Oh1'h represents 
~.000 ~r Rc.:o.-ered lean "h11,·"'a1er led 10 S~00.000 yr sn1np 

CLEANTEC DATA - ICP?C CASE STUDIES 

ECOSO'.\OCS: 

.,_.'fa~• ct- ~I0.000 ~T 

....,__ ar- '°~-ck wasuwarim.. pR'OUQSly ~to dK -er. 
~.., ~ NdiK-ed lhc ,-oa.-of •ast.e gaa*'1 :anct au-- f« --~dac of 
fibo:r feed imraW. 

1628 RECOVERY A1'1) REUSE OF fOVNDRY ~1>-ISIC 
CODE: 2' (CST-U1''EPGM23.ll 
Sl")l'l\R\": KHO Humboldl w~ rc.."O\"CIS -1Recsfouadr~·5* md 
~dispo$cdsand~ n•,,mdmimoxsstxk~. A-~ 

process is ill llU f« rqcomliDg llSd f~ swl. After iroa mno•-:ai ~ a 
m:apcsic scpiwM«. die sand is dc:i..-acd to :a flaidized.bcd r.-.:c ~ 
of a ,-aQat ~-tiJ!lhal llrd-liacd fQl.-1ioa dtanbc:r. l'Rbalcd air and mlw.11 
ps bum lbc QlboQ. folJooscd ~ :a KCODd ~ dlamber 1o cmurc !he gases 
:arc~ burned. Hal is rcco•-crcd tolbc f.....&y ~-couarc:r-arrar:­
tlow dnuP dac ~sand. The smd is Nnhcr c1-d o( impuribcs m 
:a ~...;mra11 impa.:t miD comistingof two ps Jd.S- -.bich dtai lhc par1i.:1oes 
widl appliarioa of &iclion. 
'.\L~TERL\.LS B.\.LA..'>CE: 
_.,,.._.Foundry nnd. Ga. s.:ni>bcr sacr. slulfcc. scnp llldal 

s .v. inr.cr. solid 
_....._~Recover pl"odur.:l from waste 

_ ,,Nld. - Snl requiring disposal is mluccd l;y 7~. of dDt after 

~·-alliaml 1lalDIClll 

1--..m ~ • Opaaiag costs arc rca--cd 1o 212.110 D!.l ~T ifba is 
rc..""O\'"cral 

ECO~'.\llCS: 

~ a.r-S."30.000 D'.\I .,..a · m 532..333 OM ~T (n:geaa:diug S lllllS of s:and. ml 
.,_-&fl ' ~47.67D~hoaindispoulofAlld 

iJllped- PoDalion rcpdaliolls pcming - ps crissiam - die disposal 
of die sand •~ ba:Galc: - ~ lll¥iDg coa~"alliclaal ll'UllllallS less 
311naivc_ nm pruccss is cft"ce11..-c. lower COS1S.. :aad prlJducu ~sand 
of simil:ar ~ lo fresh s:and. 

1629 CLIMBIN~FD..M VACUUM EVAPORATOR .U-'D OXI­
DATION SYSTEM FOR CHROMIUM RECOVERY-LCilC 
CODF.: 32 (CST-UNEPQ00234) 
St'"'.\~IAR\": Gmcnl '.\lalon uses .:limbing-film '~'"1111111 cvaponl« and oxi· 
daLoa s~"S1Clll for chrvmiunJ reco~~- .and rcco•"Ct"S apita.I c:os1 in less 1li:aa two 
momhs. A dimbing..fdm va..--wm ~"3p0ntor.comistingof :aadeh Wik followed 
by four rinse l:allks. wn pun:hascd by G!.l 10 m.--o.·cr dlromium from ela.-vo­
plamg bdbs. Three n-aponrors were insullcd on dlc plastic-prqtblc line:. and 
asubsuswialn:ductionwnDC*dinw-of"'3Slc:.:hrocaiumbcing1realc:d. 
Two elcaro~tic o:Uciaion s~ were used to reco..-c:r chromium thal re· 
maincd in soliaion. 
:\IATE.RULS BALASCE: 

- '>~ Chromiwn elcaroplaing balhs-spmt bath .;hcm1o:2ls. chromium 
---Liquid 
_, ,......,..,, 11,- !.ldals rccon~ 

_,,,.,,,...,,. The - of w:ask chromium being rrcaud after c•-apo-
ra1ion was subsudi:al~ reduced 
fUJlwld; rMstDM I.OS milllOll lbs of duomic xid were n:cO'·crcd 111 the 
r~t year. wilh Ill additional 230.000 lbs n:.:ovcred by ollicblion. 
ECOSO:\OCS: 
alpilttl c»St-5170.000 forlhrce .:Vaporakn and two oXJClalion s~~ 
""""'" "',._,,_ 2 
tlU,_-&/ndstod>- Sl . .W million ID die fim ~cat 
ilnpMI- Spcnl chromium elcctroplal1Dg "-hs requiring disposal ¥c being 
napon!Cd wllh ct..omium recovered as ct..omi.: acid for mac A rcdu.:tion ID 

\O&SIC .-olwnc: IS re:alizcd :along with ,wer.all s:a•111p 

1630 REPLACING CHROMIC ACID SOLUTION IN Pl.A TING 
BA TH SOLUTION-ISIC CODE: CST -UNEP0002351 
Sl.":\nUR\": Rcpla.:1Dg Chromic ..\.:1d SolutlOll m Flalmi; Balh SolU11on "1lh 
1t1•·alcn1 ct..onuum reduces .-olu- nf sludge generated 
llus plant .:amcs. nut dccor;ir.-·e .:luomc plating. Chrom1' a.:id solU11on "a.• 
onginall~ used 1n lhc: platmg halh I ''I lh nf chromw: .ic1d sol1111on "ere: repl.i.:c:'1 
<'<l"I. week due to dn!:OUI :osscs 1 i"' dngolll ,..,.. treat~d "' .:onvcnll<>n.al 
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prc...--ipilaoft of dnmium :u Cr(Ul). Th.e ~ ~ •u disposed off-slk. 
This f:a..~ !us 4 cmplo~W$ • ..-ith-..:at tt•-mws of~ Iha SI million. 

~-!•• '; r Full~~ 
• I .. cs ,. ... ,, In onlcr lo ttG= !lat~ of slud!'t ~ b~· 
tht ll'alnlcnl or the pbliag Nrh ~ lht plane rcpla.-cd the plaing Nrh 
:whaloa. ~ oripgl ~Nib Sl>lmioa .:oabincd Cn\1). Tut ix• pbling 
ba s.>lubocl (Esniro..~) .. "Ollrains Cr(Irr) ~ lc.>..-cr con.:>calnllOrl. OIX 
g~ of dngoc of the old solution .:oatainiag 3? oz of Cr(\"I). ~ 7 11 

p.iunds "' s~ \Shen IU*d. On< pllon of ~ or tht llC\I> solulion 
~ 0.3lbwhen1IQkd 
a.- .... "" .,... mi -C1somRm plaint Nrh soluoon 
'.\LUDUAl.S BAL-'~CE: 
-i,pr:-Cr(llli. spc1113llOdizqsolulion 

1981-191$ 
~-f••rl p _, Fully implancm.:d ,..._,., """°"'' M.anl&fa.."lmmg pnA-USCS wcno modified to rcd&a:c the 
~of• ~zdous -- gcnerar.cd by 13• .. Pro..-css modific~ in..iudc: 
~ mo~ ~ling of dislilblion o.-.erhc.ad wr!c. inst.alblion of on-lint .am­
fy-zcn lo rclh.--c the pr .>du.."1ica of ~-proclu.."IS. bcacr control of mcmicl 
ra..-tioas lo irapro•-c ~icld. 
ocu ••JflJ wE •-~ nwud-~ 
!\l.\ TERL.U.S BAL.\:'<iCE: 
_.,,,._~i.~ .xpni.: cbamals li.015. KO?l. KO?.J 

"' - l.iqt;..d. solid 
_ ......_ .,._ SOO.-uit tt.:a.~: Pro..--css Cqulpmelll modifi..--allon 
_,,.....,._ :?S<IOtom ~T(ocfott). 2J7~ tons ~T(.aftcr) 

f -1.lqllld ; ECOSO'.\UCS: 
- ,..,,_._ .,._ Substillk less tow n1w IUkrW 
_,... ri m 7.1 lb sludgt pe! pl dngoout (bd'Ott). 0.3 lbs~ p.:r pl 
~(aft.er) 

/etlls#d ~-1~0 lb wl .+.roinio.: a..--id rcpb=f 
ECO'.\'O'.\OC'S: 
~-Sf6.00C!l987) 

..,,_,_~lone dun 90-• r.:cb:tioo in lht ~- of sludg.e g.:n.mr.:d. Two 
m.ialbs t:"-Umion oa produ.."1 qml~· procb:al ~ ttSUlts 

~-E.:ooomic s.a•iags in'"'--.: II"-cOSISSl6.000 ~ings in equip­
- .:ost 19.000 S ~T s.a•-mp in tralJDmt .;05IS (induding imlaWs and bbor 
for~ .:bcmicm. sludfe w-. eta:. r. Redu.:cd !Ubilibes ~- ~ucint 
the~-~ wm,e ~Re~ .:olOlpliai.:cisasicrwidz 
.a r.Nu.."llOn in the ~- of F006 F007 wast.cw31cr trnllnml ~ ttSU!ting 
fi'om dc.:tropl.aliag opmlions. 
(CO:'.\'TACT: Ridmd J. Gimcllo. Susan B. Boyle. X~ ~- Humious 
Wasu Fa..;litiG Sili." Commission. 2S \\"est SUic Slftet. Trenron. ~J. Ol6011l 

16.ll SOLVENT WASTE RECYCLING AND REUSE ON SITE­
·ISIC CODE: 2833 [CST-UNEPG00216) 
Sl")L'UR\": M311Ufa..'"1W1ag of antibiocics by~ ~TI!Msis ~ 
haunlous wasu. includmg w~:lla.:onlainislg 10-e.acctonot. Tut 1ustcw3lef 
w.as clis.:b.-gicd for ll"calmall to POTW. It w.as cstinurcd dw 200.000 lb ~T of 
:lilCd<)IK were disch.as'zcd WM lhc IUSIC ... ~. This f.ar.:ility !us more than 100 
cmplo~·cu . .and mmifcstcd more 1000 '- ofw.astc between 1981-1985. 
~II/ bwd ,_ Fully implcmmtcd. Sol'"Clll r«o•~· sys:ans .arc .:om­
~.:i.ally .a•-aibblc for .a wide rmgc of ~lic.alions. 
l«Molocr ~-Coa•-cntiorul scpanlion proccsscs were used lo '"°'-c"I' 
.and reuse 7<Y"o of .a.:don.: by wcigbl. from the WZICW.11C1'. The re.:ycling 
~ gcact3lCS still bottoms wilich .arc disposed off-site. Existing process 
eqwpmcnl w:as us.ed lo implcrncnr .11:, one rc.:onry 
aon~ wr mion- Rcco.-cry md reuse of ace10nc 
'.\L\TERL.\l.S BAU~CE: 
~ i,pr- Accton.:. w.aicr •:llSIC sol.-cn1 stre3111 

"''' - Liquid ~,~ "1'-Sol\·cnt rcco•·cry 
-~ ~ 100 tons ~T (bcfOtt). JO tons ~T (after) 
ECO~O'.\OCS: 

~- 1'1"• of .acclOrlC b~· weight is rcco•·crcd 
~ S70.000 annml savings in llQUnclll costs~ Reduccll Ii.abilities by 
recb:i.ng the quanr~ of hu.3rdol&S wasu gencnrcd. Progress to-.ard zero 
.!rs.:h.argc 
(CO'.\"TACT: IU.:bd J Gunello. Susan 8. Boyle. x~ ~- Hu..ardous 
'': JSte Facilrtics Siling Commrssion. 21 West SUic Street. Tr.:mon. '." J 086011) 

1632 MODmCA TIONS TO THE MANUf ACTURING PROC­
ESSES RESULT IN REDUCED QUANTITY OF WASTE GEN­
ERATED-ISJC CODE: 286!'1 (CST-UNEP000237] 

ap.l Clnf-S~.000 ( 19117) 

a.,.a-1J-.Miuctioa in lbc ~ ofhaz.arw'OllS "'-.astc gcncr31Cd 
6-efe-S71.000 mnmi S.a\111~ in tualmenl aispoul .;0515: Rccha..--cd Ii.abili­
ties b~· rccb."ing lbc ~-of~ Wale gm.:nrcd:. R~ compli­

m.--c is e.asia ,.,llh .a 13• • INui.."lion in the ~- oflist.=d b.az:infous ·­
gaicnrcd .al this pbd. 
(CO:'.\'TACT: Riclmd J Gimdlo. Susan B. Boyle. x- Jcrsc~ H.aurdous 
W.asic Fa..-ilitioes Siting Commissron. :g ~·.:st SUic Strut. Trauon. '.':J. 086011) 

16l3 ON-SITE RECYCLING Al''D REUSE OF ALCOHOL 
WASH SOLUTION-ISIC CODE: 2821 (CST-UNEP000238) 
S['.\61.\R\.: l'tKllol formaldehyde is manufactured in b3ldl rc:a.."tars. lbc 
rc.acrors att cle.aixd "'ilb lkohol ~-~· time .a dl.an!C is made in produ.t 
spttif-·:.Iioas This fa.:~· !us ~ cmplo~·~cs. and ....W tt'"Cftues of S~·IO 
million. 

*Pof .. dsp 
.a•'3ilabk. 
~~This pl.ant gmcntccl 6.000 pl ~T of rc:actor ...-.ash solu­
tion coauinillg 3f11XOmnaufy so-. al.:ohol phenol fonn.alddlyoc rcsm . .and 
w21cr E.;:ooomi.; considcnrions ~ tM pbnl to ~-clc on site by distill­
ing and reusing the akobol. The distilblion kctllc was already a.-aibblc on site. 
S1c:1111 w.as :n-.aibblc 311 ncglrgiblc costs. Tut resin mno•·ed from lht re.actor can 
.also be ~.:used. ~- ~-sis of s~-nlhdic rcs1115 .also ~ w.asic 
which is disp<Md off-site. Scgrcptioo ofthac w.astcs was lfllclllJl(Cd. bin it w.as 
impractic.a1 cb to the small qmnlitin gcncnlCd. i.e. ::-3 dnlms monlh. Proper 
disposal is lbc onl~· option :a•·ail.ablc for man.aging these W.aslCS. 

~~-W:uh a!.:olk>I m:o•-cry 
!\L\ TEIUALS BAU,_CE: 
- ,,,,_..__ Alcobol resin. w*' from reactor wash solulion 
---Shirr1 
- rellldiMt "1- Sol•·cm rcco.-~ 
-pr"'1u:tion 6.000 pl ~T (before).< ?.000 pl ~T (after) 

ECOSO!\DCS: 
t/isptnal & /-'stodl- S40 dn.n of waste to trc.at off site. Alcohol costs 
Sl.60 g.al . 
.u.p.:r-Bcncr lb.an 6,.. mlucllon of waste gcncnicd .and disposed off-sit.:. 
Mefa- SIS.GOO :annual sa•ings m m.atcri.al and tre:wncnt costs: Reduced 
liabilities ~- reducing lhe ~- of h.azanlous ...-Ulc gcncmcd: Rcgul.aio~ 
<:omplimcc is easier with reduced .-olumcs of F003 •:astcs disposed off-srtc. 
(CO!\"TACT: Ricli.ard J. Gimcllo. Susan B Boyle. '."cw ~-Hazardous 
Waste Fa.:ilitics Sitmg Commission. 21 West Swc Street. Trenton. S.J Oll(j()I) 

1634 SUBSTITUTION OF METALWORKING FLUID AND 
SUBSTITUTION OF SOLVE~l-BASID PAINT-ISIC CODE: 
CST-L'NEP0002J9l 
Sl..!\BUR\": SubstrtlJljon of mculworlungfluid promotes less need fororg:am.: 
s.ol\·cnt dcgrc.asrng and subsllllllion of ..,r.·cm-b.ascd p:un1 wrlh !X""dcred p:ainu 
funhcr mmnmzcs org:an1.: solvent rnussi<>n.< Fi-mire m:anuf.acturing fa.:ih1•· 
utihud a mmcral oil-based .:unrng <>11 for mcuJworlung. ~l:anufactllred .:ornpn­
ncnL• "'ac tlwn d.:grc.ascd using ll"Khlnr<•.:!h~ kn.: soh·cnt SolHnt·baud p:a1nti; 
w.:rc: ut1hzcd 1n 1111: fin.al finishing of paru The nc"' progr;am rches up<>n the !L'c 
<>f H[l:ctabk •1l-b:11cd c:unrngoil for ~t.alworlung opc:r:u1om Subs11tut1on w11h 

Sl"!\f)L\R\": The mmufa..118"e of pwlic17.en. su..il as phlhaJIC anh\dnck or 
phlhalrc csten. gcncnr.: IM followmg l"tcd walle~. li.01~ (still honnms frcm 
lltc d1s11lla11on ofbcnrvl c"""1dc1. li.O:J 1d1s111lat1on hghl ends from lhc pre>- 1 

du.:11nn ,,f phduhc anh~dnd.: from naphthalcn.: 1 . .md li.02.J 1drstillat1on honnms , 
frnm lh.: produ.:!Jon nf phtiulic .vlh•dnck from naphthalene 1 Appro\lmal<I' ~ 
mrlhnn lh \T of lh~ w.ulc• were gcnaatcd al llus pl.ant Some w.ulcs .. ac 
rn..:rncr.11.:d. and snmc were '1"dlillcd boch on srtc and off-s11e This f~.:1hl\ !us 
mor.: rhan I 00 cmplet\ "'"'. ~nd more th.an I Ollfl Inn• of w.u1c m.aruf<"ilcd h.!1" ccn 

' lh1s materul allo"'• parts "grc.asme: w11h ;an alhhnc cktcrgcnl s<>luh<'ll { ·sc nf 
p<>wdcrcd painlS mulls in rc:du.:ed orpn1.: sol,·cn1 npor cm1ss1nn.< and rc:du.:c:d 
opcr~hng .:n<IS Produ.:.:s "'10.000 pic:.:c:< \?" 



smrr.,. rd p Plif-Ck:m tcdinolo~· is full'.\ imp;cmctecd and conun.:rml­
iz.:d. 
~~This dc:m t.:dlnology scheme inwl\~ the substitiaioa 
of minenl 00-t-cd mcuhoukin! fluidl '"'-id! a \qcbblc-oil ~ 
51Slr..il from tridiloroclh~lcnc ~ to alkaline wakr-bascd d&rgctt 
S'.\"Sticm and UliliDlion of po.-dcRd paints lftSIC2d of soi\-ai-bzcd liquid pants. 
~ mlD."'Cd lriddt-rodh'.\knC mcl miner.II soh"Clll cmissiam. 
)l-l TERL.U.S ILU.-'..'<CE.: 
-~ ~lmlworbng fluid ~au-baud paid 
Wt 1 

._ Liquid 
-~~ ~lalaial substi1ulion. po,.,-dcrpro...::ss; substiwrc ~ toxi.: 
1'2'"'imtai31 _,,,..rli.- Tricblorodh~icne '-apor: s toas ~T less 11w1 bcfor~ 
~(ima:I( Sol\-ml \-ap«: 30 tonS ~T less lh:m before 
EC.'OSO)OCS: 
~ msr-ln\"CS1mall for ~"Slelll for po'"'demf painling ins s.313.000 
~ \"~k-mscd oil 115C RWS S~.000 '.\T O\"a' min­

cr3) oil 
T ridllorocth~imc us.: would ba.-c required innstmmt of S..(().000 for rc..-y.:ling 
uml plus :addiiioml S9 .000 ~T opcnling cxpcns.:s. Pmious cost '"':as S 10.000 ~ T 

...e S..~.000 '.\T opcraling .:osts. 

~ .:osts for po'"'ckr painting is S41S.800 ~T bs dwi for solwnt-b3scd 
pmttiag. lnilAI ia\"csunent for painling ~-stem '"'35 S313.000. 
--*s ,. -~-bad. for paialling ~"Slan cmngco,·er in\"estmCDl ... -as 
less dun 1 ~-ar. 
..,_,.._ s~ proc:csscs do a .. ~ .... ith the n.ecd for triddorodh~icnot ~­
ing: ~ soh-ail amssicas are mimmiied and costs associalcd 'With sol\·omr 
purdmc and.-- dispc>!al gre-1y reduced. CUiling oil costs att mo mkKot. 
Funhcr ... ortp~ c;oiposure to sol"-cnrs is pnevcntcd. In addition. l1C'"' s~"Sticm 

faciliulcs COllliauing comp!WJj;c ... "ilh m pollulion suncbrds. 
•11 ; ·,.,-Pa~'bad: period cakublion for ~ powder pading system 
based~ ~;dcd annual cost Y\-ings CS1imak only. 
(CO'.'TACT: Gunkonst AB. P.O. Box 305. S-261 23 Landsbona. Sweden) 

163SREPLACIMENTOFHEXAVALINTCHROMIUMWJTH 
TRIVALENT CHROMIUM IN DECORATIVE CHROME 
PLATING-ISIC CODI: 3471 (CST-UNEP000240) 
Sl")L\IAR\": Rcpla:cmcnt ofhcxanlcnt dvomium with tri'-alcnl chromium 
in dc(orarivc chtomc pbling Rduccs sludge gcncralion .. .\llhough lhc composi· 
lion of the pbting line wz nol cle• from the source docunxnt. it is ammcd 
tlul lhc scqum.:e consists of brighl nickel plaling ,.,ith clng-out rcco,·ery. rwo 
clan running rinses. chrome pl3le. two additioul rinKs. and a fmal hot rinse. 
In lhc tnditional pnl"SS. hcxavalent c:onccnlmJODS are sometimes as higfl as 
120 g I. Tm"2lcnl duumium replaces he:uvalent c:hromillm in the new ""'"55 
and o; pnic compounds are added. This r ·suits in a dccrnu in sludge gmcntion 
of over9S• •. ~- .:onsumption recluc:cd by o•·er SO-e. io...er cunaitdensities. 
no chloride in the elec:trolyk. and a 9S-e reduction in waste trealment costs. :So 
reduction chemicals arc needed with the new process. Product qual~· was 
grcad~ improved cme to bcner cover.age and more uniform plaling 
~ of ....,,,_,,,. The technology has been fully implcmenud and in 
operalion since about l 98S. It appears the company has developed the procedure 
and scDs it under the name "En•irochromc·91r. The mcml!rmcs were developed 
for mercury-free elec:tro~·sis of sodium chloride. Canning is a supplier of 
·13dlineries to lhc clcctroplaling indusu~· 
tcdl"°"'O ~-The claner pl'OCluctlon is achic\:ec! by plating with 
trivalent ralhcr dmi hcxavalcnt chromium. The tendcnc}· of tn\-alenl chromium 
to be oxidized to hexa.-alcnt cnrom1um .. as overcome by ming a special 
membrane sunwnding the anodes. This also allows use of anodes made oflead. 
The low dcposlllOn raics assectaied widt trwalcnt chrome plalmJ were grossly 
111crcaud by m111g spcciall~ developed in·houu organic additives to modify the 
reactions and gi\·e pcrfonnanc:cs superior to the traditional process. This resul~ 
IR produ<:tion '"'ltich is 20-409 o higher 
'.\IATERULS B.\U'.'0:: 
lt'flSlc,ctlMdion bJ·- Process mod1fo:a1ioo. ma1cnal suti.111111100. suti.litute less 
tnxtc raw malcnal 

wtUfr prntlMainn-
Rcforc• 
IOO"o 

After• 
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I 
/ttGrod ttdlilaiM-

Bcfon:• 
~- .:OftSWllP'ion 100"• 

After" 
~. 

12-8.~ .n= (8-12\-) 
• E.'W:t q11'1111ities '"'ere DO( supplied. I 
Current densities 10-lBrnp cb: 

Power consumption ckcttzcd ~ O\'tt ~. E~ curmtl daisiti.:s •e 
low.:r -S thc ekcuo~ te is liess corrosin sm.-c no chloride is pRs.et1l. 

ECO'.">O)OCS: fa ..... s stnlllc'!) 
~ md-. .\ctml figures oa iD\"CStmallS ;u-c not gj\"CIL and thes.: c:stmUkS 

.my be lool>-. A ~ is made on the lll\"CSIJDCnl costs for a tnditNml 
p~ bnc mcl thc new pbling process for a pbnt ~ 3 millioo ni.:i;el 
md c&rom.: pbte-d .. mr finin!S per ~-car. 

Tradilioml 
17~.000 

70.000 

~'Illa-~- costs for '"'Ua' trealmmt ..-ere gi,·cn foe the 
~and- tcdmologics as follo,.-s: 

Cbrom.: rcductioa 
Hymo"<ick prttip . 
Slvdgoe disposal 
Labor and makrials 
Total 

Traditioml ~.,_ 

6.4~9 0 
1.605 120 
2.90S 130 
2.0SO SO 

IJ.()64 300 

:SO costs .. ere gi.-en foe labor. mai!!lt'Pnc:c of membnncs. or energy conswnp­
IND for ocher opcr.uiaas. ~fanbnac life is assumed to be tndcfmite since no 
signs of wear occurred aftt. fi•-c yars of opcralion. 
-"ts ,. ,_._ I1 is DO( p;:mible to .,aJ...-ul.ak a pa~"baclr. time clue to lack 
of cbla but appears the tedmology is rclaltv.:ly .:heap compami to the tradilioml 
technology. 
irrtpld- The tcdmology appears :o be cheaper than lhc traditional process and 
results in impn>'-cd produo;t quality. Bro,.llisit color oflri\-alcnl c:brome may be 
a problem for some people. 

~ 
l. Some JSSumptions were made regarding the imnuta.:ruring proc:ess desc:np-
tion. 
2. Although debilcd cost elm '"'ere not pn>'ided. i1 can be assumed thal the 

tec:hnology is rcbti.-c~· inexpensive conqm-ed to the tnditiorW pro.=ess. 
(CO'.'IACT: \\". Caming Mmrws Lui .. P.O. Box :ZU.Grcal Hampton Street. 
Binninglwn Blll6AS. l1'. TEL "421-236-8621. FA .. 'X 4421-236-0i44) 

1636 REMOVAL OF CATIONS FROM CHROMIC ACID 
IV APORA TION-ISIC CODE: 3471 (CST-UNEP000241) 
Sl")OIARY: Ranonl of cations from 'hromic acid and C\"3p0nlion result in 
decreased sludge procluction and~- consumption The pbnt operates a thr« 
step cascade rinse behind the pbling balhs and lhc warer is l1Wd to replenish lhc 
water evaponting from the pro«SS baths This is supplemented with darn 
.. aicr. In the original process. a final rinse wsth tap '"'atcr oc:cuned after lhc 

cascade. 

Bccaise of a buiid-up of 1.llclcsired ~alions such z iron. copper, and 111cul in 
the process baths. clng-out bllhs arc now tre*d ov.:r a Calton resin. The ..-111er 

of the final rinse has been substituted ,..ith clani w:ller and is also trcaud over 
the resin. The process liquor is too aggressive 10 be 1rcatccl. By ming Ille waslc 
heal of the cooling syilCm and controlling Ille process bath t~mpcrarurc. an e:an 
amounl of w;ur is C\-aporatcd. The resul'~g ,.astcwlllci iuull IRaled in a OSD 
installation. Lifctimcoflhc untreated baths was about fh-c years with lhc: onginal 
process. 
lntheonginalproc.:ss. theswttni;P"'"'erwas 10 \"and I S.000 . .\mp. The voltage 
increased al a rate of 1 \" ,.\. Due lo linuta1ions in the traniformers. this meant 
thlll after abodl five years the process balhs had lo be thrown away. In the CWTent 

situalion. the voltaic mcrcascd two volts in five ~cm of opcn1ion. and then 
remained stable 
Sludg.: productton dc'reas.:d from 10 Ions I•> 0.4 tons in fiw years and 60 
rc~ncnt1ons of the cahoo e:icchanger w.:rc performed us111g 1 SOO lttcrs of 
h~drochlori,; ao:1d. Tap "'al.:r .:onsumption decreased from 1330 10 IS m' ~T 
andd demi '"'atcr 'onsumption wcnl up l'.120 mJ ~T Encr~ .:onsurnpt1on dc­
creaud from ~ '.\IWll yr 10 S9 MWH ~Tor more than ~·. The consun1pt1on 
of chrom" acid dccr~aud hy 2.000 hlers •T and chcm1.:als for the D'>D 
m•tallalint1 decrcaud from 2.000 tn 20 lilcr.;. -r 
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~o eff«U on product ~- were ttpcinft m tbc source clo...._ allbo>ugh 
~-should ban impro•-cd sin..~ fcwip elanmls ban bttta ~~ 

~···d; f The~ is~ implemmlcd. :\JI ~-P31'tS 
.c widely •1'-aibblc. 
,. ' ...,. priacipk This technique in'~-CS l&SC of a alioa exi:iunF for 
~ .. imaing of dng-out bllhs aid n"3p0nlion foU--cd by w:arcr masc. 

'.\l-'.TERIALS BAI--'."liCE: 

- rlll1illl:DM ~ Eia:cnckd use of raw awerw _,,..ca..-
Bcfcw • .\ft.er 

Shld~(tons} 10 0.4 

/-'-di,.. cli• 
Before -~ 

~dlromic 

acid(tons) 10 '.l:A 
HCl (liras in 5 ~TS.) 0 ISOO 
Cb.!mic;als for 
D'.\.l> (tons) 10 0.1 
T:1p W31cr fm:;. :!'T) 1330 15 
Demi wacr- (m-' ~T) ~.-\ 1320 m:; ~T in.:n:ze 
~ (~l\\'H ~T) 9'J 59 

The new technology ~ in ~ in power .:oosmnption. undesired 
metals in tht dq>osilcd ~-er. sludg.: prcdui:tion. dsomic acid. uid .:hcmicals 
needed f« ~ IU:allllcnt. 

ECO:SO'.\OCS: 

Old (Dfl) ~cw (Dfl) 

~cw cil: .xaic a.:iJ IS.000 
\\" zstc dispoAI 3_~ 140 
Chemicals for D'.\.l> 40.000 400 
P,,..-erloss 7USO 44...SSO 
Tapwawr 1.600 100 
E.-ara demi wur 33.000 
SC>Oo-;agc costs 9.SSO 100 

The following ~ sa'l>ings rnlizod using the nc..- process: 
ins chromic ao:id 3000 ()flu 
D'.\.l> tra1men1 chemicals 8000 -
\\" 3SIC disposal 700 
Power conswnplion S340 
T :sp war.:r 1900 

~ "1r---Cosu over fa·c years mvc cl.:acascd by 00 71.710. Since 
no in\"eslmml cOSIS were gi\'m. a ~1>a.:k period c:annot be c:akulatcd. How­
c,·cr. based on the cost information given and the cost of ;an ion exchanger. ii 
cm be ~ thar the pa~-Ndt period would be less than one \"Car. 

(C0'.\I ACT: H. v;an Zcsscn.. Koni 8\". Ullgcwcg 1. Oud-Beyeriand. ~dhcr­
lands. Phone (01860)12SOO) 

1637 USE OF ACID PURIFICATION UNIT ON CONCEN­
TRATED IUGH TEMPERATURE PICKLING UQUOR-ISIC 
CODE: 2105 (CST-UN£~) 
Sl~l'\IAR\': l:sc of acid purification unit oa con.:cntnlcd hip tcmpcrana-c 
pi.:k.linc liquor Rc1uc:cs iron conccntnlion. 
Jn Ille oringinal pickling process. no purific:asin of Ille acidic: liquor WllS under­
laken. The liquid was clisc:Mdcd in a contiiaaous '111cecling• proc:css after the 
'111ecd9 was neutt21ized with lime:. 
The new process invol,·es use of eqWpment consisting of !Inc basic: pieces and 
one option."11 piece: an E.co-Tec Acid Purification t.:nil APJ0.24 HT cartridge 
filler and ion exc:hangcr. a feed pump. ;an Eco-Tee sand filter and an optional 
400 pllon ( 1100 liter) wlller supply lank. Th.-: pio!IJc acid i$ pumped from the 
rcSCl'\"oir lank lhroup a media fihcr lo remove din and oil particles. The acid 
then passes lhroup a ucond filter (0., m) 10 remove very rmc pa111c1ilalc and 
fiher media from reaching the resin bed in ;an ion ex,hange unit. The following 
stage contains three steps per c~·clc: the water disp!a.:crncnt stage. Ille hyproduc:t 
(iron) rcm.,val stage. and the produce (acid) rcl\lrn stage. 
The waler displacement phase allows the pickle acid into the resin heel. d1s:ilac­
mg the waler frnm the prev1nus cycle. This waler can be reuud hy unchng ii 10 

lhc •uccnuppl~ lank. or sent 10 drain. lhts stage last.I approxunaicly one mmllle 
The ~ndu.:r "-'!l: all<™s the pickle acid lo contmu.: 11.1 Oow through the resin 
b~d trapping the sulfate: "''" and allowing the irnn In pass thrnugh and sent 10 

1111 

dnin. This phase also ISa abour ooe miruc. 
The prCMb:t rc:lllm phase ~ tbt flow of acid from 1he racn"OG" and sblts ;a 

.:oumraflow of war lmD a premrizcd ~(main wzta liM or war.er suppl~.­
tmk pmnp). lbr - picts up the sulfate ions md l'dUrllS them to tbc tank of 
sulfia1c acid. This ~ uk.:s .,.. two mima.es. 

This three phase ~de l!Olllinues--.::ii~·ldil 1he dirt builcl-up in the media 

fill.er .-:aascs the process llO -~- shut down. A bKk f1usb proccduR is 
nn-cssary to c:lan the filkr btfcw muning die ~-- apin. Bad.ilushing 

time is approxiamrcly - hour. 
l" sing tbt new pnM."ess mulls in the ttdu.."1ion of the iron codall of the a..""id 
solution fnim an inilial i. ,.. to a ste~ 2-3-• during the Ima- half of tht test 

period.. -~ ~. dec:rcase in use of su!fiiric: acid and lime :also RSUlkd.. Xo new 
mar.eriaJs are ialroduccd in the pro..--as. Since pdling unifonnily is a pro.tuct 
~- anpn>'-a:aall.. product~- is al least as good as before llSinglbc A.Pl". 
~this was DOI qmabficd. 

sr.,-r .,-""" rly .. !Rf The insUlblion is fully impla1W!lllcd. Dara att dem:cd 
lmD the last lllOlllh of tcstin~ The insulblioa is ~- c:cinimaaa!~· uailablc. 
The vendor seems well equipped and CllpCricnc:cd in conslJUCtioa and aWiu­
--.~ of the~ 
~~This tcdmology ia\"Ol'l>-cs the 1&SC of an acid purifialion 
unit (.Vl 1 consisling of fdlcrs me! an ioa c:u:bmgcr to mb:c iron COIUGJl of 
the pick acid. 
'.\l-'.TERL\LS &\LA."llOCE: 
_,........,...._ Extendal l&SC of fa"' ra-w 
fi .. du-

I Sulfuric acid (lbs yr) 
:.imc (compmd kll5 ~T) 

Before 
629.()19 

252 

.-\fkr 
67.SSI 
2!1 

f«tlst«k ~ Annual rn-inp on dlaniaJs WCR SZS.942 for sulfu. 
ric: acid uid Sl7.99S for lime. or a totsl of S.JJ.937 .. ~ CS1inurcd Sl.000 were 
sa,·cd on sludge baulin~ 

ECO:SO~OCS: 

:.,,;ut cwt-{t"SS) 

Design and supply of cquipmenl 
Equipment installation 
Sun-up. supplies. etc. 
Tocal 

84.000.00 
10.000.00 
2.S00.00 

9-$.000.00 

These costs do DOC inc:ludcthcust prognm norlhc mmagcmcnt pcr501111CI costs 
for the project 
~These Costs arc: eslimacd al $2500\T. 
lllMl/uUJrcawO"-Paybacklimcwascakublcdas 2.33 years:-~ sa\ings 
on chemicals wen cakulalcd as S-0.937. ~OI included in the cakulalions are 
an cstimaled Sl.000 saved amually on sludge hauling. 
~The project clemonst-ated that sulfuric acid used in preparing steel strip 
for eledroplvmizing c:ould be reclaimed for continuous use. 
olasMda-Exupc for some stan·up problems. no other problems ucm 10 11;a,·c 
been eni:ocnuml. 
(CO'.\I ACT: McW Kacmg. Contuiuous Colour Co• l.Jcl.. 1430 ~lartin Grove 
Road. Rexdale onl ~(9W 4Yl. Unada, phone ( 416 743-7980) 

1638 MEETING CLEAN WATER STANDARDS BY IN-Ll?li"E 
MEASURES IN AN ELECTROPLATING SHOP-ISIC CODE: 
3471 (CST ·UNEPOOOUJJ 
St::\l'\IAR\': ~ccting clean water standards by in-lmc measures in :iin elecv~ 

plahng shop. The plal1l opcr.llCS four pbling lines: an automaled chrome-nickel 
line with Oll4: chrome and three nickel plating badis. a silver line with a C)·anide 
containing pre-sil\·cr plating bath and a c:ymidic: silver pbling b..th. a bath for 
bri~t nickel plating. and a hard chrome plating bath. Before 1978. none oflhe 
lines c:oiUincd Slalic: or spra} nnsc balhs. These have now been installed and a 
chemelcc: cell was innallcd in 1980. The chrome rinse is followed b\ a static 
nnse and a reduc:lirn Link for clvome (\"I). W alcr from the SL11ic: nnu i~ rcturr..:d 
10 the nickel bath at a rate of 200 htcn ~- and lo the chrome bath at a rate of 
'O lllen cb\. All nnse water comes logclha ma fmal stream for ncutrahzauon 
and IS then scwctcd In the ongmal process. wastewater was scw~rcd w11ho111 
1rc:a1mcn1 
The small qumt111e~ <1f C\.vticlcs arc nol detoxified. but the Cr (\"I) 1s dclnxdied 
with caialic sncb and h1sulfi:c: :"n ne\' waste produ..:IS are generated Du.: tn 
spra~· nnsmg. ... 1er 'nmump11on ha< cl.:creascd ahnUI S.000 m) ~T The 'hcrT".c:· 



!« ~~u llt'ro•"lm »cMll 80 kg '.'T of ai.:kd _. spn~· nming ttSUlts in so kg '.'T 
bs of nidr.d :ind c:hromium being rclnud ~ lhc ~-er s:-'Stall. 
The prodllctioa ~ty is 9.000 m= '.'T and ~:--s 12 people. 9 oflhcm in lbt: 
;:~Hingshop. Thtsfloropcnrcs 12bomsday.360~"$~T. 
-,.r -.! .. , ' ; ~ udmology is full~· impkmcmcd. All compoacnts 

nttdal arc widdy a.-aibbk ~" clara was pro•ickd foc lhc pro.:css bcfooe 1971. 
In 19$6. 1~20 kg '.'T ofbca') mebls att lost in lb.:~­
~~This t.edmo~ in,"Ot,·cs us.e of in-process m.:asuRS 

Sid ZS sUli.: R spn~· rinsing md MUlr.lliulion .:>f wast.ev."akr from pbling 

Nlhs. 
)l.\TERIALS BAL-'~CE: 
..... ...--. t,-- lmpnn~ opcming pn..~ 

feelrttld reacao.-< ~> 
Wai.er 3.000 
Pro.."aS cbanials 1.200 
Polluban 12.~ 
Total 

ECO'.liO)OCS: 

1~000 

16.200 

apul emf-ln.-csim.:n1 .:osu ,...ere Dt1 22..000 foe rinse Wlb and 00 7S.OOO 
foe th.: chande.: .:ell. C31'iW com w.:u rq>Ol1Cd zs Dt1 19.400 per~"¢¥. 
~foe the m.:zurcseo5t Dt1 S.OOOpcr y.:.. 
-m ror_._p:1yb3.:l lime could not be ak-ublcd. 
;,,,pea-The masuru were probably implcmclllcd in an .rcmpt to 111«1 wacr 
l'Cgublory !Dnits. The shop mtd:s lhc pccscnl and~ fuDitt demands. The 
rcblionsbip ,..;m wmr rcgulalioo aui!'IOl'ibes is good. A Raska filter has been 
ordeml to ~ w:ller .:onsurnplion from some 20.000 m; )T lo 10.000 m; '.'T 

b~- masing the wlllel' from the filter. Thc "'"3UI' authorilics would like the w:lla 
~ to be roeduccd fa.1hi:r U. S.000 m3 ~T. 
(CO'.'"[ ACT: H.W. du ~lortit:r. \"O~t Jan .-an Ey.:Uun 2.. - oslbus 120. 372u 
AC Biilho.-.:r_ ~Clhcl'bnds. Phone 03G-2f71 I I. Fa.x 030-217674) 

1639 WATER REDUCTION A.i-m WASTEWATER TREAT­
MENT IN AN ELECTROPLATING PLANT OF PRINTED CIR­
CUIT BOARDS-ISIC CODE: 2113 (CST-UNEP0002"4) 
Sl'")L\l-'Rl": Thc pro.:esi ronsists off OW" lines. two of ,..itidJcomain an acidic 
coppoer balh. a lead tin bath. and spny oc .:ascaik rinse baths. Thc third line is 

a stain Nd! with ~ lUOH and the rinse w31.:r is returned to the balh. The fourth 
line is a mcchani.:al brush line. releasing hca•) metal particles. Before 19IO. 

wasuw:11er ,..;is sewered wilho111 treatment. It .:on~d S-1 mg I of Ma•)· 
metals. totally 160 kg ~T Conccri11"3!CS were daspoud as cbanical waste by 
specialized companies. 
In the new pr.:>eas. water reduction is achicnd by .;hanging the rinse baths lo 
cascade rinse baths. using walCT from the casccad.: rinus foe spray rinsing. The 
~- wal<:r is nnsponcd 10 a wast.:wat.:T trcamoer4 installation. 
The ll'calmml begins by clcctrolytical~ rcco.-cring coppoer. Copper particles 
from a mechanical brush line :arc fint clissol.-cd by acids. Concentrations •c 
ckcrcascd &om J00-400 ppm lo :ipproximalcly 10 ppm. A funher decrease in 
.:oppcr conccmntion is :adliornecl by :an ion exd1:angoer. rcduc:ing lb.: copper 
.::on1c11110 less lh:an I ppm W atcr cCll1laining hca.-y metals (only copper) in IO\·; 

conccnlnlions undcrgo.:s neutralization and u!tnfihnlion. The sludgie :and 
.:on.:cmraics :ate chemical waste and disposed of by spc,;Wizcd comp:anics. 
W alCT Ml conuining Ilea•~ mdals is released without trc:atmcnl. 
Wa1CTusc deCTcascd by IS.OOOm; ~T and 100-200 kg yTof sludge is produced. 
'."o ~ fccdstno:ks were inVoduccd and no cffcCIS on product qualif'.' were 
rq>011Cd. 
The facilif'.' produces I 00 m= day of printed circuitry and employees S people 
in the clectropl31ing dcpanmClll. 
Jt•ge of tlneiopment-Thc technology is fully implcmcnlcd. Al' equipment is 
,..idel' anilable. 
tedtno/JJo· printipk-This k.;hnolo~ 111•·ollics using electrolysis illld ion 

cxch:ange lo rcmo\"e copper spray rinsing lo rcdu.:e "alcr usage and treatment 
of w:i.<tcw:atcr by nclllrahza11on :ind ultrafiltra!lnn 
\L\ TERJAI~~ BAU~CE: 
wtU1' redllaiMI by- lmprllHd opcralang pra.:11.:c-. e:1.1ended u.<c of raw 
matcnal 

CLEANTEC DATA - ICPIC CASE STUDIES 

_,,,...~~) 

Copper 
Hca•)· mdals 
Sludgoe 

/ttilst«b-
Walel' (m; '.'T) 

~ 

Bci<n 
160 
~A 

0 

:::s.ooo 
~ :\ 

. .\fttt 
I 

negligible 
100-200 

10.000 
negligible 

,_._ ,....... Waler~~ clc.:Rascd by l~.000 m; ~T and .:opp.er 
lc•·cls in the wastcw:lllCI' ba.-c dcacascd from 160 kg ~T lo I kg yT. :53\in~ on 
copper were 00 6.000 . 
ECO~O)OCS: 

c4JiU1 -111.-cstmml costs wottt Dt1 3SO.OOO foc 1980. C•iul costs wottt 

3~.000 00 ~T. 
~·'SIS were 9.000 Dfl ~T for cfo.cmicals and 3.000 
Df1 ~T fOI' ~WCI'. 
~ ,,, naww-Thc in.-oestmenl will DOI be paid bar..""k sin.:c annml .:osts 
(Dtl -i7.000) ourwcigh sa\"ings ( Dt1 6 .000 on copper). 

a.,-:r- Demands b~· W3lcr ugulation ~ pcompkd USC of 1hc 111<3S· 

111\:S. The facility DOW mcclS lbc «gu~· S1anlbrds. 
.mt.des-It tool: 7-8 months ( U man-yan) to propcrl~· ~the ullnfil­
lnlioa S~'Stall. ~o other pniblcms were aicountercd 
(CO'.'"[ ACT: H. \\".du Mortier. \·o~t Jan nu Eydlaan 2. Poslbus 120. 3720 
AC Billho.-ca. '."Clbcrlanck. Phone OJG-2117111. Fa.x OJG-2f767-i) 

1640REDUCTIONOFLOSSOFPROCESSBATIIUQUORBY 
MICHA.NICAL AND OTHER MEANS IN A SEMICONDUC­
TOR PLArolT-ISIC CODE: (CST-UNEF00024S) 
SDL\IAR\": The planl opcnkS one line in which~~ arc st:ainccl 
and tin plated. After the stain b3lh (with sulfuric acid and p:rollidc) the work­
pia:cs arc spny :inscd and the ,.."astcW:ater goes to lhc v."3UI' purif"icahon plant. 
. .\fta the pbling in a b3lh v."ilh lead and tin salts. the workpicccs IR spny l'inscd 
in two SlcpS. The IA':ller of lhc fint 5lCp goes 10 the water tratmcnl planl and the 
water of 1hc second spray is DClllr.lliz:d :and scwcmi 
lnlinc impn>~-cmcm include shortening lhc stainmg time and ad:apling posi"ions 
and holders. Process liquids :uc rcmo•·cd from the wortpic.:cs by mt.:hanical 
and pby-sical means. A w:llSICWalCT tre:lllMlll plant bas been conslnlC1Cd 10 ll'cal 

plant walCT in a D'-"D installation. Sludge is conccnlnlCd in a fdtcr press and 
rctrc:arcd lo rcmon c:a4nium coot:aining particles. The sludge is rcmo•·cd and 
the w:11er is sewered. The composition of the svc:ams lcavmg the plant •c as 
follows: 

Clean Contaminatcc: 
(mgl) (mgl) 

Lead 0.21 103 
Tan ··I 287 
Copper 1.2 305 

In the original opcraion. only one spray rinu after the tin bath was used . 
W astcwarcr was sewered without 1rc21me111 and spent baths woere taken to 
another planl of the same company. The in-line measures woerc undcnakcr. in 
the early I 9llO · s . 
Sludge is a new waste pcoduct. !lio ncw lll:llCrials woerc inlroduccd. The company 
claims dl:ll lhc mcasW'cs hav.~ decreased hca•-:-· mculs in the wastew31CT by 30-o. 
HowcvCT. ii is diff1CUh to compare the old and new silllations since production 
has gross~· increased. 
The capacity of the planl is l10.000 m= ~T. The pl:ant operates 6000 hours ~T 
with 20 people working in th.: tlcparun~ 
1t•1e uf deYdopmmt-All irnpro•·o:mcnlS arc full implemented. All paits arc 
widely a\·aal:ablc. The plant produ.:cs two water streams. a fairly clean : :am 
which is sewered dir«tly and a str.mgly contaminated stream which is combined 
with another dirty w.:11er svc:arn from the fKtory !Kforc tnlcrinl!' the D!liD 
installation. 
tec/rn°"1/Cl prilldp/1-Thc lcchnolol' U~CS sr.ray nns1ng in-process mca.<Ul'C\ 

and waslcwatoer neutralization and trc.1~n1 to dccr.:a.<e hcan metals and lolAcr 
water ~onsumphon 
MA TERIAI~~ BAl.ASCE: 

I tt•tute reiluction b}'- lmpro•·cd opcrall'lg pra.:ll~cs 



CLEANTEC DATA - ICPIC CASE STUDIES 

-~ Clean CC!ftbmimrcd 
BefOR -~ 

~ad 6!0 S.6 
Tm 1350 <20 
Copper 900 16.4 
Sfudtt 0 

f~-
Wara fivm dcdniplalin! 
planl 4~.000 20.000 

ECO:SO'.\IICS: 

~-
1n-..u:maat (DO) 
Upilal ( OO~T.) 

.,.. •• 111 . TR2---{ Djl/p) 

90.000 
S0.000 
4~.000 

13.000 

BcfOR 
i2~ 

900.000 
180.000 

2010 

-~ 
7.2 
<12 
4.1 
l!O 

7.000 

~ ,.,___.\mml sa-..~ ~ CSliaukd al 371.000 Dfl ~T. Sa-.."iags 
were DOI quantified so pa~-ba.:lt could llOl be~ 

...,_.__ 11lc improvcmmlS "'.ere made IO rm.:e risks of~-~ loss 
of copper md lower .-r c:oasmipcian. . .\a:ording to company CSlmUla lhe 
bcaw mcWCOlllad oflhc w-.n bm been lowered by~-­
(CO~'TACT: H.W. du Mortier. VO~l Jan-..-. E~-cldaan 2. Posdlus 120. 3720 
AC Billhovm. Nelbcrtmds. Phcoc 03G-21r7ll I. fu 030-1J7674) 

16-&l IN-PROCESS MEASURES TO CYANIDE-FREE ZINC 
BATHS IN A STEEL F1JRNl1lJRE FACTORY-ISIC CODE: 
28 (CST-UNEP8002-16] _ 
Sl:~BIARY: 1D-pnicas ir.casures to c:yanick-f"Rc zinc: balhs in a SICCI fwnillR 
fxtorv reduicc rnd.als in dDuera. The c:ompany openlCS two lines whidl bodt 
~ c:yanidcs o~-. The first line is for c:yanidc-f"Rc niclcel md zinc 
pbling and blue passivaion with dlrome (\ 1). folio..ing a preparalion line. It 
is an automalCd drum line but is not used much since il is v~· old. The secoad 
line conuins an elcarolytical zinc: sulfllk balh free of c:yandcs and a balh for 
blue or bladt pass~Ollion •"ilh c:hromc (\ 1). The ocher bahs in lhe line aR for 
dcgrnsing. stainillg. rinsing (swic and c:ascadc). and :acidic dipping. nc zinc 
sulfm barh has a c:Ollaldnlion of 6-7 g1. 
The in-line process lllQSlftS inc:ludcd 
I) c:hanging to c:yanidc-frcc proc:css balhs; 
2) partial Mllm Of Waler from the stalic: barb 10 the process ba!h; 

3) c:ootnious fihntion and moniloring of the zinc barb liquor. 
4) longer dripping limes: 

S) spny rinsing over lhc proc:css balh: 
6) Closed c:ooling S~"S1Cm; and 
7) insullalion of a waier !JealmCnl system. 
In lhc original process. wastcwaicr was noll lrealcd bul was directly sewered. In 
die new pro-,ess. lhc halmCnl system irm>k·cs use of sqnnie storqc lanLs r« 
alk.alinc. ar.:id and c:hrome-c:on&aining rinsewalCr sircams and c:OllCCllhlcS. final 
purif!Ulion in a mm insullalion. and sludge dchydnlion in • filler press. 
Overflow from a sedimenUlion lallk is sewered. The new 1ec:hnology rcsullS m 
a decrease in lhc mnount of mClals released in Ille eftlluenL New feedstoclcs 
inc:lude sodium bisulf'llC for ddoxific:ation of Cr(VI). neulnlizalion with lime. 
pH adjustmall with byclroc:hloritle or lye. and polyclcc:1roly!Cs for floc:c:u!alion. 
The resulting dudgc is 2~·. dry mmcr c:on1aining irnn, lime, and aboui I~• 

z~ • 
Plant c:apKity is 12 million workpiec:es per year. cquivalcm to 700.000 m· of 
area or '00 Ions of deposited metal p.er year. The plan! anploys 8 workers in lhc 
elcc:troplating dcpatlmcnt. 

""I' of ~-The lcchnology is full~· op.:ralional. All ncc:essary com· 
poncnu arc widely available 
,,din~ principk--llx technology in\·olvcs m-hnc process mcas!D'cs suc:h 
as ;\·anidc-frcc proc:css balh.< water reuse lillration and moni1oring longtt drip 
tim~s spray rinsing closed c:oohng and waste-.. alcr trcalll\Cnl. 
:\lATERIALS BALA~CE: 
_,, ""'ction by- Substitulc less loxic ra-.. material. impro\·cd operating 
practi,cs. 

140 

McQJs ill dlluenr 
Sludge. 2S-e dry maaa 

fu lr ab--

0 

After 
37 

I0..000 

Before After 
Lime(~ ~T) 0 14 
HO(m·',-..T) 0 7 
~aOH (..;;'yr) 0 7 

Sodium bi:sulfik (ton }T) 0 14 
Floc:cubzion c:hemials 0 ~ A 
Wara- l"sc (m3·)T) 330.000 20..000 

• •Inc:ludc:s 3.500 m;~ of~ c:ooliag wara used to prcvmt 
foaning in 1be end eoairol piL 

ECO:SO~OCS: 

It is difficall to mm c:ost CS1inma of lhc in-line 111CZARS since lhe rime baths 
md olhcr cquipnaa wen iamlJcd at lhe time lbc lines were coasvuc:ta1. 
lhcrd"on:. c:osrs ~ ~ forlhc .-r-Vabnml SJo"Slall. 
.., cmt-COSIS for lhc D~"D SJo"Slem ,,..ere 00 54~.000 for 19IO- 1912. 
Upial c:osts were 9S.400 OO'Yf". 
~) 

Labor 53.000 
Cbanic:als 35.000 
Enagi.- 17.000 
Sludge rcmo-..-aJ 29.000 

--*s to ,_,•r-Sninp were CSlilmrcd as 71.475 DfL}T &om pollulioa 
ta.us with c:OSIS CS1im*4 a 229.400 00}T. Sclc:osts would be IS0.92S Dfl:}T­....,_lbc cbangc to ~imide-f"Rc sulfm balhs was inspired by safety c:<Jn· 
sidcrBas. 1llc olhcr 111ca5URS WCR 1*cn to lllCCl public: Slal!dards. The 
cc:ooomic benefit is clccreascd taxa on Ilea'\"}" IDClal poOutioa. •a me of S3.64 
()fl 'kg or 7&. 475 Dfl )T. . 

"6st.da-lt is more difficult to maialain the low zinc: c:CIOl:Clllnbon a a 
c:mstan1 level dmJ in a c:yanidc badL 
(CO~'TACT: H.W. du Mortier. VOM. Jan van E~-cldaao 2. Postbus 120. 3720 
AC Bildlovm. Nelherlancts.. Pboac OJ0.2S71 I l. Fu OJ0.21r7674) 

1642 MINIMIZATION OF WATER CONSUMPI'ION AND 
waste production IN ELECTROPLATING PLANTS-ISIC 
CODE: 3471 (CST-UNEP0002.f7] 
Slr)t\t\RY: The original proc:css was nOI dcsc:ribecl tu il appears il inc:ludcd 
one slaL balh and one flow rinse balh. Th.: new rcc:hno1ogy uses dip-spray 
mulliplc counta-curm'4 rinsing. followed by a fmal c:oalinuous flow riming 
bad!. Two tanks aR used for the spray rinsing. E-..-aponlion losses arc supplc­
maacd with Wllkr from lbc first ming lal1lt. Rcgmcntion is ac:hicved by 
uhrafihralion and the f"Rczing out of soda. Metals aR m:ovcrcd by dcc:lrolysis. 
The new proc:css rcsullS in grca1cr than 91199 ~on in warcr c:onsumption. 
95•. reduction in sewage sludge produced. 9r.o rcduc:tion in nc:ikcl in lhc 
effluent. 9S-o rcduc:tion in copper in die cfflucnt. and over ~ii reduction in 
dcgrcasmg chcmic:als. 
So new malcrials or addilionaJ Wiii.CS were lllClllioncd. The slabilizlllion of lbc 
proc:css panmclCr1 has a positive cft'cc:t on produc:t qualily. 
Al full "f*dy the plant consume 32 ~day of eoppcr. 41 kg1day of nickel. and 
S ltg:day of tin. This c:orrcsponds to 1100 m1 of nic:bl plalinal and I 20 m 1 of 
xid tin plating p.er day. 

-ie of ~It appears that the changes have been implcmcn1cd but 
this is noc c:lcar. 
t«JrnolJJu ~This tcc:hnol~· involves use of rinsing tcc:hniq~ 
ullrafihntion and c:Cc:lrolysis 10 c:onscrvc wlller and minimize was1e generation 
from plating baths. 
MATERIALS BALASCE: 
_,,,, '"""'""' by- Improved opcra&ing prac:1ic:cs: extended use of raw 
malerial 

_,,, "'°""dion-
Sewage sludge. 6S•o waler (tons yr) 
Sic:kcl in was1ewa1cr (leg yr) 
Copper m wastcwaler (leg ~T) 
Degreasing c:hcmicals 

Before 
23.6 
4.1 

27.3 
ROOO 

After 
t.l 
0.5 
0.027 

llOO 



fftf//sl«la-
Before 
13670 

-~ 
236 

~- .- •""ttucd.. Tbt rc.:o'°cr~.- nu for fr« acid in pid.ling I~ was 
aoa .. 
EC0.\"0.\1/CS: 
41pa.riMXIB r rnr-- :\ ~- cstim;iitjan of the .:OSIS indiarcd Ill 

inan.w of6.3••(0.ll09 D!.1 dm=)o•-crdi: ~ oflb! coa•-mioaal opmlioo. 
...,_,__ The projed wzs ~-~ as :a tCSl or clclDDIOUaboa 
fxilily in elccUapbling ,.-ilhin dlt rr--ort of!hot ~·estJnt!rt program fordlt 
.Z..-"t Oft lbc crn"'-nl. spansortd ~- dlC millistu of !be en•~ of lbc 
FRG. Bmcf11:s incl1* decttascs in .. -a1er .:ol1SUlllp!ion sludgot prodla:tion. and 
uuL ~- anc1 ~~ wastics. 

o6swla-Ss-ot rcquimncril for !bot Remo"~ of pbnt oompooeu15 pbnl 
(rinsing tmb) and worbhops !.l:a.'tilmnl me of lllilincioa Sroragot f.ir 1bc 
~-a and oflht plaal ~ conlrOlled e~ process Long 
connying~ Cross bcb Compli.."alCd~ ofwtdpicccs Fr.JI flow 
rinsing bad! ltcduction of ,.-:askw~ nidd Proass l.:alb (Re of contcta of onh-
91.5•. comp~~(EDTAl . 
(CO'.\'TACT: Schempp 4: Oeder GmbH .t Co .• l111mtricph"UU .-'.G. :\m 

Stic:hbml 6-8. D-1000 Berlin 37 ) 

1"'3 LOW COST REDUCTION IN WATER CONSUMPTION 
AND waste production IN AN ELECTRO.ZINC PLATING D£­
PAllTMENT IN A SMALL IRONWARE FACTORY-ISIC 
CODE: 2M (CST-UNEP000248) 
St ~~LUl\": In lbc origjn:al prociess. there wen: two drum 1inc5 and dlt prooess 
11..iis wen: dclomd in silu •ilh no purification. The plant now ~four 

~lines including a lqc aulOlllalic ~~zinc drum lint. :a brgc aulOCUic 
~zinc line. a nmmlly openkd zinc line.. a manually opcr3ICd nidd clnn 
line wirb scpank be. for bnss amt iron pie.:cs. All lines cOOllin passn-ation 
11..iis. pn:pmlivc il'eallncU. and rinsing al drying stcpS ~ plating. The 
in-line lnQSlftS inslinacd for the brgc ~-mic zinc line include loager clnpping 
limes. czcadc rinsing. and a sutic balh ,.;m .decvol~1ical zinc deposition. The 
swic balh reduces rho: zinc .:ontau from an mitial 6 g 1 to 2 g 1 and mainuins it 
al tbal lc•-cL lbis muhs in 300 kg ~T of deposition. with low ~- ainsump­
tion. 
The rinse baths in the brgc :ac:id zinc line ban been con•i:md into caKaM 
rinses. The badlS IR checked frequently :and continuous~ rcgulalcd and. 
llwuforc. spent balhs are rare. RinscwalCT is reused and waicr from the ptt\iom 

lines arc uscd in subsequent lines. :\II rinscwalcr is c:olkc'lcd in a dirty wmr pit. 
whcl-e pH is regulated. and :-;aeto is used for deloxiflCalion. The waicr is then 
s.ent to a Roska filter where coagublion and flocculalion chemicals arc added. 
The water is MUtnlizcd to a pH of9 and the sludge is s.ent to a filter press. The 
spent passn·uion balhs are detoxified in sim a.1d filtered separately. W a1er 

leaving the "·atcr lreaunrnt system contains 3-6 mg I of zinc with ocasirnal 
pea i..>ads of 12 mg l 
So new wastes IR produced other than lbc sludge. The coagulation and 
f1occu blion chemicals arc new in the plan!. Th: techniques resulted in a wiaer 

reduction from 80.000 to 8.000 rn · }T and a S1r0ngly rcduc:ed metal conlClll from 
I 35lkg ~Tin 1977 to 36 kg)T in 1986. 
Plant capaci1y is 700 Ions of door lock.s. screws. CIC. annually. employing ICll 
worken in the electroplating cicputn1cnL 
sto,r of ~-The tcchnolog)· is fully operuional. The 11«~· 
cquipmenl is widely a\·ailablc commercially. 
tdnlliDKY ~In-line measures to reduce waler consumption include 
longer dripping times i:ascadc nnsing con1inuous regulation ofbalhs rinscwaler 
reuse water purification and filtering. 
!\IATERL\LS BAI.A.SC£: 
waste rdllaion by- Improved opcraaing pra.:tices; extended use of raw 
material 

WtlSle pr""'6awn-<"1w> 
Before After 

'.\.lctal5 in rinuwa1er IJ' I 36 
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I '~J1Yr> 
I 

XaCI0.30"• 
~aOH.339. 

HCl3J•. 
\\"ala 

Energy 

ECO.\"O.\llCS: 

c.,,-~ 

Roskafdkr 
fihcrpra! 
BuiJdiag 
Rccci"i g pits 

Before 

I0.000 
XA 

Pumps. ::gubbon ~'Skin. CIC. 

Tor.al 

:\ftcr 
16 
3 
; 

8.000 
nqligible 

1~000 
37.000 
11.000 
lS.000 
50.000 

230..000 

Capital C05lS wee rtportcd :as S 1. 700 00 ~T ..,,.,.....,. ··--~> 
25.000 

4.000 
10.000 
HOO 

-"s ,. l'ftlln'r-Tobl mmu:al costs were 94.100 Dfl:!-T. Sumg:s from 
rccb:cd wara consumpcion and clccrascd md:al pun:lwcs were not Rportai. 
lhaef0tt. :a ~'badt. lim.e could not be c::akulatcd. 
inf-:t-lhc mcasvru were undcrlak.ca to Rducc ,.-atcr comumptioa and 
salisfy warcr regulalioo limits. Dcctt:ases in mdal in-els in the rinscw*'" . .. -.a 
coasumpcim. and IDdal pwcbascs appear to be the ~fllS. ahbougli cost 
savinp wcri: not rqioned. The plara docs not full meet ~ sunda'ds. 
probably due to sludge fbhs in IM o\-crflow· Wiiier of the ~ tanL 
tl6sMda-So problems SCC11l ID ha\-e been CDCOallfCn:d. 
GSSlllllp'ionr-Disclaimer: E.;onomic dala will .. ..,.. dllC to ccooomic climalc. 
·~-inc govcmmcncal regubbOllS md odlcr factors 
(CO!\"TACT: H.W. du '.\.fortier. \.O'.\.L Jan \-al E}Ulaan 2. Postbus 120. 3720 
AC Bildlo\·cn. 1\dherlands. Phone 030-287111. Fu 030-287674) 

1644 REDUCTION OF LOSS OF PRECIOUS METALS 
THROUGH ION EXCHANGE. ELECTROLYSIS. AND OTHER 
IN-PROCESS MEASURES IN AN ELICTROTICHNICAL 
COMPANY-ISIC CODE: CST-UNEP000249) 
Sl~L'IARY: The company ~ copper. nickel and sih·cr plating lines. 
Processes within the lines include degJCasing balhs witholll C\-anides. acid 
staining balhs. and pre-silver p1aling batm. balhs for plating and ~laling silva 
and copper. and nicul badlS. 
The in-process mcasircs undatakcn include bl.,..ing off process liquon. clec­
trol}1ical rcc°'"ery of sil•·cr and wlll:SUWatcr U'Calmenl Rinscw:ller from ~ 
silver line is fim lrcalcd in a canridge ion exchanger. Sickel containing 
rinscwlkr is first 11eaud in a cation exchanger al a f3fe of IS m3 hr. Cvani&:­
containing riNewalCT5. degreasing wlllm. and ~id stain balh waters.; tttalCd 
in a D'.':D ilstallation. Cyanide- containing conccntrllle5 are con'°~ed to third 
panics. except for the silver balh which is reclaimed elcctrolvtic:allv. 
The Wutesll'Cam of 30.000 m3

.'}T ( 1971) of l.Wllreiud. hc:a~il\· ~inatcd 
walCT has been changed to a stream of 70.000 m 3 

}T (1986) of siisJitly con1an11-
narcd wmr. ~cw Wastes produced arc abo\a I 0.000 kg }T of sludge 
The plant capacity is about 300.000 m: }T. employing 25 people in the galva­
nizing depmmcnt 
dtlp of ~-The changes have bcm fully implemented All equip­
ment is commerciall~· widci} available 
udinolJ>o· pria&iple-This tcdulology in'"olves clcctrol~1ic rccovm.· ion ex· 
chanp and ~astewatcr treauncnt to rccb:e mcul loss from nickel. c~ppcr and 
sil\'er plating process.es. 
!\IATEIUALS BALASCE: 
-~ rallu::tilJn by- '.\.lctals recover~• 

.,mre prolfut:linn-{lttf>?J 
lkfor~ 

Sludge 
!l.lc:uls lost in wa.•lcwal~r 
Copper 
:'l;ickel 
Sil\'Cf 

~ :\ 

)(JOO 

1000 
J50 

After 
10.000 

20-30 
30-50 
1~·20 

141 



CLEAtITEC DATA - ICPIC CASE STUDIES 

f~--1yrl 
e.:r~ . .\fta 

HCI 0 15 
SaOH 0 ISO 
SaCIO 0 ISO 
W•cr(m3 ~T) 30.000 70.C<O 
Encrr• (Dfl ~T}: 
For blowing off 0 IJS.000 
For water 'llUIJDent 0 35.000 

ECO:SO'.\DCS: 
~ ~ CapiW cosis are csrimaud ar 100.000 Dfl ~T. Xo costs arc asso­
cialcd wilb ~ mno,-;a! since the ~~ is trcawd for -'.II rc..-o,;ay ~ a 
dUnl ~·in die l'.S. 

1977 Df1 
1981 
1984 

TObl 

......... auut«-(DJI) 

Labor 
~· 
Chcmg)s 
Rcmcn-al of Sltikcs 
Remonl of sih-er balhs 

210.000 
276.000 
JS0.000 

15.000 (includes musumncnts.. de.) 

916.000 

190.000 
3S.OOO 

200.000 
90.000 
90.000 

~,. r-As -uai costs are es1alll.lkd ar Df1 70S.OOO and sa\ings 
on wutcwaler Riase and purchase from Copfer and nidtel salts are 64.SOO 
DfhT md 1.5.000 Dfl ~T. rapcctinly. the equipment will DOt pay for itself. 
..,;.a_ 'The masures were undertakm to mcct warerrcgul.lliondanands. The 
bylaw limils U'\"e been 1114 The limirs - 0.S mg 1 of aicUI in a substream. 
0.2S mg 1 of nidtel in the mains1remt. I mg 1 of copper. and I mg1 of silver. 
The proposed freiglll Uemands of 2 kfn·T per meial are not me1. 

(CO!\'TACT: H.W. du ~fortier. VO~l Jan \'311E~·;:ldaan2. Postbus 120. 3720 

AC Bihh<wen. !'i"edterbncls. !'bone 030-217111. Fa:< 030-217674) 

16-15 USE OF CHEMELEC CEU. RECOVERS ZINC IN WW 
CONCENTRATION IRON-CONTAINING RINSEWA TERS­
ISIC CODE: 2105 [CST-UNEP000250) 
Sl:"lDIARY: 1be original eft1UClll sysum WIS baud on convemioml methods 
of pH adjustmcnl. ~c:ipiralion of meials as hydroxides. fillntion and dewarer· 
ing of sludg.:. and clisposal in a landidl. In the new process. rinscwaters following 
pidcling and plating operations aR pumped from a drag-<114 tank 10 a raenroir 
LUJk w arc lbcn transferred 10 the elcdrolysis chamber ofthe Chemelec Wlil 

This chamber is flllcd with a number of mesh elcelrodcs pro'iding the large 
surface area reqund for the elcarolysis of dilute ela:trocyta. lbe eledl'Odt$ 
are situaled ill a bed of inert glass beads fluidized L: the action of the pumped 
liquids. To mluce the etre~ of the boundary or diJfusion layer • the calhocles. 
the solution must be agirared. Sufficient agjUlion is d11ained from the pumping 
action and the activity of the glass beads to pmnil n:lalively high mes of 
deposition. as confvmed by the nlher high calculated ~ efliciences. 
varying from 23.,• • • initial I "1IO94°0 at an initial 4.3g1. 
When operating with four Chcrnelec modules. the system was capable of 
maimaining a zinc c:oncemration of under l g, 1. The zinc deposits were Slll04lh. 
adherent. and dissolved sa&isfactorily when used as anodes in the zinc cyaiide 
plaling baths. ~prdless of iron content ( 4.2-•• on the avenge). 
Thecompall)"processcs abou12SOOtons-monlh and employed 70people in 1987 
at one site. mpged in the built processing of small proclucl in electroplating 
zinc and cadmium. zinc phosphase and dip plvanizins. 
1tt1~ t1f tln"'1pmorl-Thc technology is fully implemented. The equipment 
appears 10 be of the company's own design and conslrUClion. 
t«lmt"6fl ~-This technology uses a Chcmelec system to recover zinc 
from pickling alKI plating rinuwaters. The rinsewaters arc iron-con1aining with 
low melal concentrations. 
!\IATERIALS BAU~CE: 
waste f'"'61cril1n by- Extended use of raw material 
..,,.,e ,,.°"',..;,,,,_ lbe achieved zinc conccmration cif I g I corresponds to a 
total drag-0111 ol 140 g hr. Al a rinse flow of 337S liters-hr. tlus corresponds to 
an effluent concentration cif 41 ppm which ~ nC\t rneet the cftluem quality 
standarda o! .S ppm. 
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Total me drag-oca •as rcduad &om 930 gbrto 140 g·lr. a redu..'tioa oCW... 
willlmeianCDU!Y mpairemeTACl'f6.4 kW (36.91tW ha\-ebem insblled) . 

EC'O:SO~DCS: 

~ C*t--ln,.._ cosis ..-ett Sll0.000 for cquipmml and ins1allalion 
willl m expected life of 10 Jo-ears. 
.,,,........_. fl•illl'a-l.aborcosts attcstimaledar Sl.67·br and~ costs 

ar Sl.SJ·br {based on the full installed~ of 36.9 kW). Wilh 7200 hours 
of opcnlioa per ~ur dlis is a tolai of $23.040-)T ( 1917). 

_.,.,to •-•• . .\sml costs wen: cstinuk'd lo be S4I.040 and sa\ings 

from recoWRCI zinc and~ ofbmdfdling wae estimaled • S2. 70.'lir or 
Sl9.44G}T. ThcrefOft. ~will be DO pa~ 

;,,,p.a- Compmy groW1h. liglRning limils for diluent clisdwgu. the bigli 
costs o( sludge disposal md pouible filbft cliff~· in finding disposal sites 
all c:oalnlJuleQ to the~ ·s dCRsl in alkmalM technologies for coalrOl­
ling metal coaca111111ions in dlialeols. 
.,_._The~ problem wilh this te..imologywas pH conllol. rcsulling 
in operation at pH \-alnes bcch higher and lower 1han specifi.."CL For a successfW 
opention ~~ S}"Stall lbe pff must remain below 6. IS ~-is.: iron will be 
pRCipilllcd as hyckollick.. impairing lbe good fimc:lioGing of the beads md thus 
chmering the flow. The bead rcknlion basket proved iaapable ofboldillg the 

glass beads. The escaped beads pmetnled the pumping rncdiaaism. c:ratiag 
problaas. Low pH \"Wes led to g.encralion of chlciriae gas • lbe anodes. 
necessilzling the addition of a time extraction sysrem. Suggesied n:medies 
include inslalling a ~liable pH comol unit bcfOft the eftlucnt enters the 
reun-ois. installing an IDtOmalic shut-off to prneut the racrvois from o"-er­
flowing. and filtering PfCICipilared iron OUI befOft the reservoir 5UgC. 

(CO:\ TACT: T~ Lid... 27S Xorsemm Street. Texodo. Ont.arY, ;.:sz 2RS. 
Cm.ad.a) 

1646 CHROME IS ELIMINATED FROM SLUDGE BY ION 
EXCHANGE IN A TIN PLATING LINE-ISIC CODE: 2017 
(CSf-UNf.POOOlSI I 
SDL\IAR\:: lbe plating line contains ~ing. stainDJ&. electro tin plariJlg. 
~ chromllic passi\"3lion. and a fmal rinse. The passn-ation bah cmu.ining 
hen..-alent chrome is piaified or n:plmished in a COlllinuous process by waier 

from the ruming rinse following iL The existing anion exchanger has been 
modified so the n:sin volume is grurer. capable of conlailling 80 kg instead of 
SO kg ofhexa'\"alml chrome. The effluents of the anion exchanger are rccovered 
and separared from those of the cation exchanger in order to concmnte the 
hcxachrome into a small volume of water. Storage of lbe conce1111 ared solutions 
is followed by a second pass over an ion exchanger. Cbmnc-me waser 

contained in filters and cation excbmgict5 is displaced. Two strums resuh from 
this process. One contains sodium biclsomate (Xa7<:1'207) and one contains 
acidic chrome (HlCf2():-). These streams art mixed 111d the pH is kept at a 
cOllSlarll vilue of S by automatically varying lhe proportions of the two streamS. 

This solution of I 0g1 is returned to the plating line. 
No new mawials art illlroduced. The production of sludge has been reduced by 
over 85•,o. Titc sludge is almost completely chrome free. Then: were no effeets 
on the fmal products. 
RlfP t1f .. ,.,,,_,__The changes have been fully implcmmcd. 
t«ll"""1fy ~This technology involves modification of ion exchanger 
10 remove chrome from the plating balhs of a tin Jllaling line. 
MATERIALS BALANCE: 
~ f'elMdiltn by-Extended use of raw material 

_,, ,,.-~) 
Before 

Sludge (dry material) 300.000 
Chrome 5.300 

Chromic Acid 
Sodium Bic:hromaie 
Soda 
Acidic sulfur 
Sodium b11ulfite 
Lime 
Water (liters.hr) 
Enerl)o : 

Before 
4.000 

23.000 
68.SOO 
129.10 

llS.480 
150.000 

!"Ji A 

Electricity (KWh), 40.000 
Pressunr.cd air (m· yr) 80.000 

After 
SS.000 

70 

After 
3.7'° 
4.930 

27.JOO 
34.500 
uoo 

20.000 
10-15 

120.000 
I S0.000 



ECOSO~DCS: 

~ asa-Inn-cosu for l9M wuc 3 million French Frmi:s (FF) 
~1Murosts were 2S8.600FF n. 
-"ts IO 1ecm_,, M*..W ~'-ings :re 225.500 fF·,T 1bett will be no 
~bad. . 

a..,-:.-~ n.:w process allow:; the almost .:omplctc elimimtion of cls-onx 
in !he sludg.es. producing aboul onc-simt of lhc origjm! sl&Kl~ qumti~. The 
quanlil} offttdstoclts necckd arc also rcdu..-.:d 
(CO~IACT: l"sinoir. ~ludyk.. Frma:) 

1647 RESOURCE RECOVERY AND ENVIRONMENTAL 
CONTROL IN A NICKEI,CllROME Pl.A TING INDUSTRY­
ISIC CODE: ~71 (CST-UNEP0002Sll 
Sl"~l'.\IAR\": The mmuf:acturing process consists oftwonidtckhromc pbling 
lin.:s. Four rinsing bilks md a dng-out t.1111: u-c follow.:d ~ lhc duomc ba 
a drag-in tank. and fi\·.: rinsing IUlks in counl.:n:urreta. . Pri« 10 lhc cl<WJ 
t.:.:hnology. dHwnlS from the nmning rins.:s on both pbling lin.:s wae dis­
ctmg.ed IO a con\·ention:d cbmUcil dcslnKt 11\::umenr system consisting of 
bisulfitc r.:dudion of chronW.-. pH adjustm.mt. and the sdlling of chromium 
(ill) h~roxick and sludg.: dis~. 
ln the new ~ the final ~-akr is cin:ula.t.:d lt.-ough eh:clroM1c celas 
comaining a 1.2 cm !hick ion pamcabl.: m.:mbnn: sq>anling two ~omput­
mmts. The mcmbrane surromids an imer cornpanmcnt.. approximate1'· 3.4 
lilas m •·olum.:.. in which chrome ~ conccnlr:lkd. A direcl cl.:clno: ~ 
:ipplicd across th.: cell .:lc..-uodcs results in thc chrome concemntion in the 
mo~ u solution. Low cl1romium concmtnlions au lhoereby lll3ilaincd in the 
rins.:waltr and lhc anol~u solution~ r.:turn.:d IO !hoe chrome barb aft~ reaching 
a preddmnin.:d concentration. An Aqua Xappcr \\'Z also instalkd lo r.:cbim 
chromc from the drag-in drag-olll process \\'akr • · ' make ooum.:n:urrt11l 
rinsing possibk .. .\! full opcnlOn. th.:~- •~, .. iran.:nt is about 300.000 
KWH ~T 
Th.: 1eclmology reduced tt • .: chromium coocenlnlion in lhe final rinse ballt from 
32mg110 an :a.-crag.: of 9.8 mg l Further reduction 10 7mg1 may b.: possible 
smce some spills could be p-.:veni.:d. Chrome s:a'inP results from use uflhc 
Aqua ~app.:r and ii "·as .:stimalcd !ha.I 9S0 o of the total chromcrccover\· of210 
kg month occurs in !his s~stan. Water consumption dccrcascd from. 173 Ii­
•~ min. to 97 liteB. min. Sludge production was negligible. The only waste 
produced is w:arcr- from lhc final rinse tank. 
Information was not pro.-idcd on !he scale of operation allhough ii was indical.:d 
lhlll 320kgof chromium oxide flWs were used fr,,m April - Scp1embcr 198:'. 
Slllpo/ t/eY~ lbc equipment has been in opciation since 1982 and full,· 
a\"ailablc commcn:ially. The supplier. lnnc.-a in Clearwater. Florida has e~~­
ricn.:e in dcli\"cring the installation 
t«lmo/Dgr ~The t«hnology is a. Chrorn.:-~appcrTM sys1Cm which 
circulalcs rinscwa!Cr through electrol~1ic cells .:onuining :an ion transfer mem­
brane. Low concmlnlions of chromium arc: mainUincd in the flllSC\A llel'. An 
Aqua ~:appcr is also used to reclaim chrome from the drag-in drag-0111 process 
\\Cater and all1>w for cl'\ll1lerclA'l'mt rinsing. 
'.\UTERIALS BALA~CE: 
MVRI retllu:tion by- Extended use of ra"" material 

MVRI prodllaion-{klf-ndl) 

Chrome loss 

f11tlstodt1-

Water L·min 
Encrgy KWH ~T 

Bet ore 
210 

Before 
173 
~A 

After 
97 

300.000 

A chrome loss of 0.94kgS1000 sales was rcponed b.:forc the new s•-stcm ..-as 
m place compared with 0.14 kg S IOOO loss with the new s\-stem. . 
f11tbtodi r1t1Maion- Purchases of chrome oxide <CrOJ) flakes arc decreased. 
r<:5ulting in savings of SI 3.300. The: new process rc:~ulu in savings of S23. "lO 
in operllling cosu over con\·enllon.d 11c:atmcnt 
EC:O'.liO'.\DCf.: 
capitol cost-lm·~lm.:nt and IF.C !kmonstrlll1on Programme costs toulcd 
SIS6.790 in 1932 

"f>lrlllinnlmt1illlmanu-(t"SSJ 
OpcraMn D ~O 
\laintcnancc DOO 
Plant Ovcrhud 1.n~ 

CLEANTEC DATA - ICPIC CASE STUDIES 

~lacrim !\lcmbnnes; 
Dcmincr:alizcr 
~-
TOTAL 

3000 

3900 
·~-«l 

19.41~ 

-~ costs of the Chromc:-~zppcr s~-stcm wcre rcpocttd as S30.0·t3 An 
.:stisml.:d SIJ.300 ~T of chrome is recc.•·.:red from the s\Tu:m. 
_,., to 1eco•er-Convcnliooal tn:allllcnt at full . opcntion "-ould .:ost 

S~J.~71 ~T. Pa~"b:ack time will be :approxirautc:h· ~ \"l!;ns . 

...,_,_Cbromiwn loss.:sex..-udo:dthc muaici,:&1 ~crb\"l:aw limit of lOm~ 1 
as uesult of poor performance oflhc con,·.:nlioa:al s~"Stem .. Ralhcrlhan up~ 
th.: cbemic::al dcstruc: ~"SICllL Do•-m:ourt lool.:d for altcrmtin tcclmologics to 
:allow ct.omc =o•~· and s~l~• Mluce or COlll~l..- elimin:ak sludll'C 
disposal. ln a two y.:• period prior to instalbtion of th.: S\~ the: 5.:"erb\"la: 
limit "-:as excccd.:d in I .i of 16 samplcs .. Uer ~!his occurred u; 5 of 
15 S311lplcs.. all rdalcd to spa.'ific ar."li\~ ir. the pl:anl and all lft'-enubk 
o6stula-1De Chrome-Sapper must b.: operated using cool rinsewa!O". As this 
g:a,·c: problems with producl quab~-. th.: fifth and fm:al rinss.: tank ... -:as con.-cr1.:d 
into a hot running rins.: and 1hc: Chromi= :\appcr was comxct.:d '? th.: foutt.'1 
tu.l.. 
After t.:n modhs of opcnilion. Do.-ercourt was fon:cd to sla.: do"ll on.: of its 
lines. due to build-up of un"-mt.:d cations. ptt'-enting pbling of chromt. Al th.: 
time the report was wriun. the cause of !his phmomalon was still unkn0""11. 
The problan had not occurred in thc other pbling 1incs to which the Clroma!­
S:ipper had been installed. neither al Dovm:ourt. nor clscwhcrc. 
(CO~IACT: Do'~oun Electroplating Co .. Ltd .• T'lfonto. Canada) 

IMS MEMBRANE ELECTROLYSIS RESULTS IN ALMOST 
1 COMPLETE RECOVERY OF NICKEL FROM ELECTR~ 

PLATING WASTEWATERS--ISIC CODE: l-'71 (CST­
UNEPQ00253} 
Sl"ll'UR\": Water purificalion was previously a:complished in :a o:-o;o 
installation. For the n.:w process. membrane clcctrol\-sis was sel.:ctcd l:!cc:wsc 
th.: high iron conccnntion in the solution can unp:air ~lcctrolysis operation. lbc 
w.astcwarcr is sent to ion exch:angm where the strcan of .im3 br "ith 0. S g l of 
ni..--kcl is conccnrratcd to I Om 3 week with :a conccntrllllon of about 12 g 1. Tu 
·..-astcstn::am is Ihm passed loa membrane el.:cuolysisccll where 99.Sooor SOOO 
kg ~T of nickel is m:l:aimcd lhrougti baach trc31mcct The nidttl content in the 
sucun is reduced tc. less dun 6 mg I. The membrane in lhc cell is composed of 
pcrfluorin:atcd PTFE. The cell operates at 7 \. and with 900 A 4 d:a\-s week. 
Thc:n...>wtccbnology reduces the rinse w11erflow. climinalcschl~ and sludge 
produc:tion. and recovm nickel for sale or reuse. There is no effcct on lb.: final 
product. 
1101e of deYch!ptnml-Thc t.:clmology is fully implemented. From lhc case 
~. ii w a.~ nO( clear whether th.: equipment was purchased or de vclopcd in the 
plant itself. On further inquiry. it became apparent that the .:quipmcnl comes 
from Esmil. Dicmcn in the !"ethc:rlancls. 
t«lmalogy principk-This technology in\·olvc:s in-process modificlllions using 
mcmbnne electrolysis to m:o•·cr nickel and reduce rinse warcr flow from 
electroplating processes. 
MATERIALS BALA~CE: 
- rdMaion by- lmpro,·cd operating practices; eXICndcd use of raw 
masc:rial 
ECOSO~DCS: 

capital Cl/llt- In.-c:stmcnt costs for !he electrol~-sis system were reported as Dfl 
71 S .000. Cap JUI costs were rc:porlCd as Df1 I 00.000. ~o further breakdown w&\ 
provided. 
op1rariolll'mainrmana--Opcratmg and mamtcnancc costs \\'ere r<po11cd to he 
Df1 S.000 for energy. Df1 I S.000 for labor. and Dfi 1.i.000 for mamten:in.:e. 
-11110 r«Ol'cr-Sickcl sa,ings can bc estimated to be aboUI Df1 100.000 
<incc SOOO kg ~T of nickel arc reco.-ercd at a rate of Df120 lg. Savings on sludge 
haulmg ""erc nol spc:cili.:d. howc.-c:r. the: amount of sludge not produced wa.< 
md1~atcd as "tens of tons" 111d hauhng rates arc cstimlllc:d al [)fl 300 to '00 
impact- This procc:~s re: coven; nickel fnr Hie: or rcusc. reduces lh~ q1· .1111itv of 
wa.<tc:iAalcr requ1rin;; further treatment and climinlllcs chlonne and sl•.idgc 
production SOOO kg ~T of mckel arc rccla1mcd from the nnscw;ilcr 
obrtada--Onc problem which arou dunng 1mplcmcnu1ion of the 1e.:hnolo~ 
wa.< the: pluggin8 of anode cm11par1mcnt5 with iron sludg~ from Jlccl anodes 
This iA:.a.< solved hy w;ing a.1 .. ·atcd 11tamum anndcs with a laHror indium mm!.: 
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wbidl mo in.."ttased etr ... ;.m..,.· 
_.\l lhc .end of!M pro.-:css.. a b.ui.= mist w;is procb;:cd »en the moclt comprl­

m.:nls. This probkQ was climimkd hy plar.-ing mist fihcrs ;il)o,~ the mock 

-=~- It •us found tlw mnonl of nichl from dlc d~ took 
:lbo&ll !' to 6 houn. l"sing c'11hock ~-tinders ~ wilh a .:onbo..-t oil befatt 
surting the pro.=s ck.."tt~ the time to abour 4 bt:-u:s. 
The probkm of the conlrol of the , . .,~ ;ectifi.er being d.es1r0~·c:d f«quentJ~; 
w;is ~by us111g oil cooling instad <.>f :air cooling. 
(CO'.\IACT: ~idius Jans.en. Win·dd.,.·eg 14. !'95! A\" B.elfdd. Th.: ;.;.efh.er. 
bnds. Pbon.e 04705-1444) 

1"'9 ELECTROLYSIS AND ULTRAFILTRATION IN A~ 
PLATING PLANT VJRnTALL Y ELIMINATES HEAVY MET­
ALS FROM WASTEWATERS--ISIC CODE: 2085 
(CST-UNEP0002S4] 
Sl")l'L4R\": Tbt fa.:il~· has one le.id pbling lint "ilcr.e v -riq>i.e.;.es ar.e 
n-.::ar.ed with sl.l&furi.: :...;d and .:opp.er is dissoh~d. .-\ recin:ubling s~-stan is used 
for ~- rinsing followed by suining in a zinc cliloridc b'11h. Thaiml kad 
plaling in a bad! .:ontaining 6• • tin is th.:n followed by immasion in a .:roting 
mm_ A spny bath .ind a falill inun~ion bath compkk the procoess. Change to 
the pro..-.ess included lhc addition of the cooling bath aft.er the :tC1Ual pl:tling b:tdJ 
and the ~ cell panlld to the acid balh. 
The w3SkW:tkr has be.en s.ep-.:d from the sm~ wask..-au:r :ll the plant. 
Th.: mnaining wastt:w:dtt is fim s.ent to a cull.ection pit and a storage tmk. It is 
that ~ in a mixing tank with ~~ and after floc.:ublion go.es to an ultnfil­
lnlion systan. Tbt pmn.e:tk is s::w.ered and the conccn1ra1.e ~k.en.ed in a fill.er 
press. 
lh.e ne,.- m.:asur.es in'-olnd constructing a rcg.encn!ion cell panll.:! to the 
sulf.n: a.:id b:tdi to n:conr the dissolved copper. This has r.es::ited in a 
consiclenble increzc in the lif.etim.e of this balh. lb: immersion ba!h cools the 
wortpiu:es and removes copper oxides. 
W~ consumption at the fa.:il~· is greatly reduced with the pro.;ess modiftc:t­
tion. \\'ast.ewaer flows of 18.000 m; "T- containing 4Jl00 - S.000 kg ofhean· 
md:tls. has bo:.en r.:duc.ed to 10.000 m~.~T. =:onuining 700 leg oihu,·y ~­
Th.: n.:w process requires small amOUJllS of chemicals for n.euiraliz:ttion and 
flocculation. Sludge is a new waste product resuhing from tbt n.:w proctss. ;.;o 
eff.ects on produ..-t qua!~· were experienced. 
The facil~· emplo~-s one worl:cr for 1800 hours year and has a producti<m 
capa.:it; of 30 tons of lead per ~·car. dq>osited in a layer less than I OOm thick. 
st~ of~-Th.- measures arc full,. implemented. All equipment 
needed is widely available. 
t«lmo/oo• prina,.-This process m•·oh·es r.:mu•·ing heavy m:tals frllll' 
plaring wastoewat.ers by elecirol~-sis and ultr:lfihration. 
:\L.\ TERIALS BALA:""CT: 
K'IUte rabu:tion by- Ext.md.:d use of raw material 

KYBfC!' prlHiltction-(kf/}7) 

Hea•·y mdals 
Sludg.:. Z3°o dry man.er 
Copp.er 
Zin.: 
;.;ickel. chrome. lead 

feetlstodts-

\\' at.er (m; ~T): 
(including 2.000 m3 ~T sanlt.lrY) 

EC:OSO~DCS: 

capitol ant- (D/I) 

Rcg.:ncralcin .:di at acid bath 
Sqiaraiion of wastewater strc:t111s 
Wastewater trc:nmcnt sy5tem 

'"" 

&fore 
4.000-~.ooo 

() 

"A 
~A 

~A 

&fore 
20.000 

After 
<2 

10.000 
<I 
<i 

immeasurable 

After 
12.000 

36.000 
33.000 

23~.000 

~ 

The follo"ing .:OSIS - rcquir.ed to ~ the system: 
Cooling b:tlb 
Rcgnuation cell mainl.emn.:.e 
R~ cell op.er:tlion 
W:tstcw:tt.er traun.ent s~-st.em-Ch.emi..:~ ce.g. :SaOH) 
S~mno'-:il 
~ (6 m:tnhours week) 
En~ 
• .\n.3lyses 

I.~ 

:..ooo 
:..ooo 

800 
-1.000 

10.000 
:..OCJ 
1.000 

-.,..a- lmWlation of the cquipmcir was promot.:d by w:ara negul:ttioo 
dan:tnds. Wat.er.:onsumption. wastt:w:ar.erquanliti.:s. and the qumL~y of ha,~ 
m.eul conr:tin.ed in w-....a1crs arc dc..-rezcd. 

.-.ctr.s-Someminorsuirt-updiffi..--uhiesweuc~blan«~ifi.:d. 

~-C~il:tl costs r.eport.ed ~cly in lb.. sour-.::e document were 
~ here w-irh investmmt costs. 
(CO'.\IACT: H.W. du !\fortier. ':O~I. Postbir 120. '720 AC Bitt:10,·.en. 
;.;ethcrl:tnds. Phone 030-287111) 

1650 AN EXPERIMENTAL PROJECT USING A-~ ELEC­
TROWINNING CEIJ.. AND ION EXl"HANGE UNIT l\llNl­
MlZES WATER USAGE ~l) HAZARDOUS WASTE-ISIC 
CODE: 34712067 [CST-UNEP0002S6] 
Sl:~l'l4R\": The line on witidi the cxperim.ent was undcnakcn is composed 
of a balltforbri!!htacid copper plating. follo,.·ed by• "dead" rinse arid rworinus 
in .:oun1erflow. ;.;olhing abolll pr.etr.::11111.ent is ~ ;.;, Lile source do.:u­
m.ent. The dead rinse 'onsits of 3 tank of 1.500 galions used to repknish the 
,·olumc lost from the pl3ling balh. llle fim :unning rinse. also I .500 gallons. 
o,·erfiowed to the waslc trcalm<:nl facility. The second running of 3000 gallons. 
w;is fed with 4 gallons of~- water per minute. 
In the fim st3ge of the project. an .:l~ctrowinning ~"stem was inlrodu.:ed in a 
.:irculating loop with the dead rinse resulting in rcdu..-tion in the copper cOllklll 
and in drag-Giil of copper into the running Unh. The ekctrowinning cell design 
consisted of a lanlc using up to .50 sqll3rc fttt of cathode material :tnd 48 5q113re 
feet of insoluble anode. A JOO Amp. six .-oh rectifier pow.:red the cell. Current 
densities cou!d be \":tried throughoutthcSllldy. An airsparg.:rwas ~dto agitate 
the bath liquid. although no h.::aring was us.:d. After suc~iul rcdu..~ion of 
copper in the dead rinsc. and thus in th.: ruming rills.es. an ion exch:tge unit was 
installed to ranon copper from the mg-out l3nk. The deionized water was 
rctla'lled to the last rinsc bath. The ion exchange system consisted of 3 pump 
whi.:h supplied four gallons of wat.erperminuteto the s~-stem. Two ionexclun~ 
l3Rk.s containing 1.4 cubic feet of a strong acid resin were used. The dual system 
allowed on.: tank to be in service while the second tank autcmati.:ally rcgcncrat.:d 
or was in sundbv position. The teclmolo~ rcswtcd in recluaion of th.: copper 
con.:mtration f1.im IS to 6 g i in th.: sutic rinsc tank In sc\·.en monlhs of 
operation. 36() pounds of salvageable copper have been recovered by the 
clcru-owinner. As a consequence. thc con.:cmration in the first counterflow nns.: 
drop:icd from over 200 to below 50 mg I. 
The \\ater coming from the ir" exchan!l=' has copper levels well belo\11 0 0 I 
mg I and is reintroduced into . "· . second counterflow tank. It was necessar,. to 
change from city waler co softened • .-acer at the inlet. Regeneration IS nc.:cs~ 

every second d:t)· and takes about 20 minutes. 
The run-off waler from the first coumcrflow rinse conuw 6 mg 1 of copper. It 
is ttansfonned into sludge in !he: "astc tr~atrn.:nt system. 
nage of ""'elopmmt-lmplcmcntcd. but tests arc continuing. 
tedrnolot.r principi,e.-Th"; exp:rimcnul technology us.es an electro"'tnnmg 
cell and ion exchange ·~·st.em to rc.:owr "'pp.er and reduc.- \\lllcr usage 
~L\TERIALS B.\LA:'\CE: 
WA1te reduaiDn by- Extended us.: of U\\ mac.:rial 

.. mte produaio- (lbsltk.J') 
&for.: 

Sludge. 60°0 d~. 18.S 

fudstnds-

\.\"ae<r 1 gpm) 

.-\ftcr 
2.5 

,\ftcr 
2 

Curunc dc:ns1~ !! ASF. surface area <>1'2<1 sq.ft .. 6 \". 9~0 W Sec "A.•sumpt1ons .. 
for a di>CU~MOn of ~ludgc JlrodU.:llOfl .:.11.:ulall<>ns 
;,,,pact- l ·,c: of this tr:.:hnologv ,,...., pr .. mpcoJ ti' c1ghccnmg .:ont:ol 1>n d:,.· 



.:h.tr;tt iimiis m:l \Usie produ.."tion tn w l".S Siu~ procfu.."t·c1 ~ 1u1cr 

US3!-< 1tt r.:du.:~ md >31v:ag:oeabi.: .:opsKr an: ~Q\".:ttd. 
o6stada~~ 31 lo"' con.:.:nlr.llions in tho: cle.:trowinn.:·r bum.ed whit.: 
plug. Lowaing .:ummt &nsittcs also lowers pbtmg to a r.lk 31 whidl lb: .:.:U 
.:3M~ k«p jl3o'C with th: drag-m4 1'31.:. The nr.nins nllS¢S had to b.: f.:d wllh 
dmai .. ·ai.:r. 

~-~03bsolut.:figucsonsludg.:proodu.:tior.arcg1,·.:n.ltasassumed 

all wast.:s of w ~-cmpany 31'1: s.:nt to th.: S3111e f31:iJity 
As ~--opp:r conc.:ntntions in th.: runoff ..-ata do.-re3S<!d by o\tt 7~· • (li't.m o.-cr 
~UO to below SO mg 1) and t.:h nmoff was ttduel!d from 4 to 2 gpm. 11 is assumed 
'.hat lb: amount of copp.:r .:ntaing th.: wast.! tttal'll~ facility from the cx­
pcrimc:tnal I~ d¢crc3S<!Ci 87.~•o. In the soun.--.: dcx:um.:nt. a 75•o ttdu..1ion ..-as 

.:bimoed. The sludge production ckcrez.:d by 16 lbs day. From th.:s.: figutts. 
the before md afkr sludge produ.."tion wo-.: compUl.:d 
{CO'.\-IACT: Kin.:ti.:o Engincmng S~-st-=rns. ln.: .. -:-.;.:wb~·. Ohio) 

1651 CLEAN TECHNOLOGY MEASURES RESli"LT IN Mll'l­
MAL 1Hste production IN ELECTROPLATING SHOP OF A 
LARGE COMPANY-ISIC CODE: 3471 (CST-UNEP000257] 
SC\£\l-\RY: The pLmt op¢f31¢S twel.-.: lines for all kinds of clco:trol~tical 
swfacc tttatm.ml -:-.;ot all lines contain sutic rinses and one Iii:.: conbins .:ascaik 
rinsing. In order to minimize wast¢ g.:no-ation. !ht lines arc opcr.ued manually 
and drip pbt.:s arc us.=d betw.:.:n baths. Long drip-off times au achieved wilhl 
slo .... mo\·cm.:nlS in th.: proct?SS and workpieces are hung .:arcfully. Static rins..-s 
arc used "'here possillk and a complete rcnun of sutic rinse waler into lb.= 
process baths is :M:hic\ ed. Continuous tr~t < .f pro;:ess balh liquid mainliWIO 
a constant bath quality. This includes eb:trol~tic rccO\-er)' of silver. acti.-at.:d 

.::3tho'I trcalmcnL and fihr:llion. lntens.: monitoring of balhs mainuins a con­
sunt composition and thc lowest conccntralion of process chemicals possible is 

~-

The rinscwatcr str.::uns e>f all lin.:s arc collected into one w.:am and s.:nt to a 
watcrtrcatmmt S\'Slem. Was1¢Water and conccnlr.11.:s of nul':idc dis.:bargcrs 11re 
also tr.:,icd in~ system. The conwninatcC:: W3t.:r (2CO.OOOm3 ~T) is trcakd in 
an ion cxchzngcr then ii. r.ewm..>d to the plant A small part of the pro.:esscd water 
is frm sent to an .e.<tra mixed l>.:d ion exchange lk\ice for more purifo::ation. and 
then re.urned to the plant. Th.: rcgen.:ratc of the ion exchanger is lT~cd in a 
D'.'D d.:\icc. !ht! neutralized w:ller is filtcTed by a filter press and. if necessary. 
kd o.-cr a sclc.:tive ion excliangcr to rcmo\'c ca.dmiUIJ' •. Th.: pH IS correcud and 
the waicr IS sewered. The sludge is removed as chmlical waslc and tnlllSpontd 
to WCS1Cm Gcnn~. The rinscwata leaving the electroplating plmt {200.000 
m3 yr) has an cstunaled concentration or S - 30 mg I of hca')' m¢ils. TIIC fmal 
waler relc:1Scd to the local sewer system has hea\). metal conccntnlions far 
btlow the regiJlatol')· limits. Due to trc~cnt of \\"atcr and conc.:ntrattS from 
0U1Sick dischargers. 600 m3 ~T - 1500 m' ~T arc r.:leascd to lh~ sewer system. 
The process w:is insUlkd. as aescribcd abo\'e. at lhc outset of operalion. These 
me3'ures arc not changes tc- the proce». 
f i\'C pcopl.: work 111 the electroplating shop. The plant capacity was not pro,id.:d. 
Three people are cmploye:I in lhe water lrcatment unit which has a capacity 
exceeding 200.000 m' ~T. 
11111e of tlnelopmmt-Th.: plant has b«r. opera11.-c since 1968 and has under­
gone only slighl modifo;ations for process improvemcnis sin.::e lh'"ll All neces­
S.11! .- '" ... onmts arc wide!~· available. Tiie measures were installed when the 
plant bcc'UllC operational so there is no "before- sinuti.)11. The clectropla1111g 
shop p1 oduc:es 200.000 m3 ~T of contanunatcd liquids blll this amount is ~om­
pletcl~· rC"JSed after purificalion. Tiie sludge produc:tion is 1 SO Ions yr of abu14 
30" •di')· materials. 
tl!dluology principU-Processes \\".:;re designed to minimize heav~ m.:tal con­
centrations in nnscwaten; and continuous treatmm1 of process balh liquid m 
order 10 rcsuh in minimal \\"aler l'"J~e and waste gencra11<>r. 
'.\IA TERJALS BALA'.'iCf.: 

CLEANTEC DA A -

oper«ion!mtliltl-a--{Dfl> 
-~ .:QSlS for th;: w3ler purific:alion s~ st.:m .att as folio ... s 

~faintcnm.:c and opcat1on 
Energy 
Chcmh:21s ( I 00 tons ~ T) 

Slud~ mno,·21 (ISO tons ~T) 

~ 10 rtt0rer-Payback time .:ould not be cal.:ul31¢d 

:00.000 
JO_()()() 

100.000 
~.OC-0 

impoa-R.:using the wat.:r sa\"cs the comJWty about Dfl 200.000 ~T R.:;:o~ery 
of m.:uls as.-cs about I S0.000 ~T based on ~es of mto-\·1.:wcrs 
(CO'.\IACT: H. \\'.du ~lortict. \-0~1. J:in ,·an Eycklam 4. Postbus I~. 3720 

AC Biltho,·cn. -:-.;.:therbnds. phon.: 030-287111. fu 030-28767-1) 

1652 DYEBA 1H REUSE ~ JET DYEING-ISIC CODE: 2299 
(CST-UNEP000258] 
SC\nl.\RY: Rcplmish;ng d~cs wcr.: 31:1~ to th.: used dye liquor 31 rhe end 
of a c~clc to prcpatt th.: clye-bat'1 for the next ~·ck. 

Higher dqilction rates were obsen·.:d for <t-·e carrier compar.:d with dy.:s and 
orher components. requiring higher rech~ of dye earner. 
Dy.:b31h rcus.= conser\"cs dy.: anJ other specialty chcm1cals and consen·cs 
.:ncrgy by avoiding the ~-ost of tth.:ating 

st11~ofu-.do,,,--Th.:clc:mtedtnologyisfullydllplan¢111¢d.and.:ommer­

cializcd. 
rec/uuli.ot)· principt.--lbis technology im·olvcs Jy.:b31h reuse and conslSIS of 
replenishing dyes in us.ed dye liquor 
'.\L-\ TERl.\l.S BAL.\~CE: 
.. ~ ndlu:lion b)- lmpr<.l\'c!d operating practices. c~..kd use ;;f r:1."-" 

material 

fttlbtod;s-

Wat.:r gal ~T 
Energy 

ECO~O'.\DCS: 

Before 
500.000 
7.06x10"5 

After 
140.000 
5. 19xl0"5 

copillll CDJt-Capital cOSIS for modifi.:atton of a typical Jd dycmg machine and 
fort!>.: r-:quired anal~tical equlJllllmt was CS Sl~.000. 
operarionr'lllllintGt1111Ce-S3\·ings \\"¢re cstimat.:d to be S 120 10 S 140 per cy.:: le. 
resulllng m annwJ sa'in~ of SI00.000. Foc some specific dyes (Ycllo..- dye 
Sll7.00cydc; Black eye Sl79.63 ~de. Blue dye Sl4189 ~cle) 
motllM ro recove-Estimatd pa~baclc po:riod is 2 months 
benefo-savings m water. chemicals and mcrgy. 
Pllstado- The high initial in\"cstmcnt cOSIS .:an post: a problem for svmc 
businesses. 

1653 DYE BATHS ARE REUSED IN THE TEXTILE INDUS­
TRY-ISIC CODE: 2299 (CST-UNEP000259) 
Sl::\.£1.l.\RY: Dycbath reuse: .:onsists of rcplmisbing dyes and chemical aux· 
iliancs to the us.:d dye: bath liquor at th.: end of each cycle to prepare the d~ ebath 
for the next cycle. 
In additi~ to rcduc:ing waste effiuC""L Jycbath reuse consel'\"cs d~es and 
specialty chmlicals and consm.·cs mcrr, by avoiding the: cost of reheating the 

dyt,bath. Dyeba!.h reuse was emplo~ed with nylon pantyhos.: w·hich ... ere dyed 
111 rotary drum mxbincs. The textile plant is constantly dyeing JO bat.::h.:s of 
hosiery is reuse seqi:enccs. Acid dyes and other chemical auxihancs ... ere used 
in lhe dye.ng. 
Approximately 612.000 po:inck of te .:tile pr.-.duas are produc:cd annual!~ 
tecllnolorY P"incqu-This technolo~ tn\'oh·cs dycba!h reuse by rcplm1shmg 
dyes and chemical auxiliancs at lhc .md of each cycle. 
MATERIALS BAI.ASCE: 
WtUte 'edllction by- Improved operating practices. cxtend.:d use of ra-. 
m1i.:rial 

wate uductiDn by- lmpro.-ed operating !1fa<:t1ccs~ extended use of raw /udstodo­
matcrial B.:fore 

.l6.J 
.-\ftcr 

216 ECOSO!\OCS; \I. atcr gal load 
capillll co11-1n.-e$lm.:Ot ;osL• include Df1 I. 700.000. of ...,;,,. · ''" 1fJ•).lJ()() 

..-ere from construction l'fhu1ld1ng.< Capital cost.< were Df1 I '.· '• ' rn" .:osts 
of the in-process meai;urcs cannot be estimated $tnCc the~ ·~ ,.. r 1 of the 
on gin al tnV.:!>tmenr. These .:o5ts are from 1970. According lo the comp:ui~ the.1.­
•ML• \\"OUld fla\t tnpl~d h\ 191!(> 

ECOSO'.\OCS: 
months 10 "t!IWB- Co•I •a•·mgi. ... ~,_ cs1&ma1cd 10 b.: ~ cents per pound• of 
good< pr'Jdaced. or I'S s 1 :Z.:.VJ rer ~CM 
inrpoct- [)\·cbath reu.•e re•ulled in a 19"" reduction m d~chath u.'agc. a J~"• 
rcducuon m chemical au.x1hanc• uugc. • .;1°ock,;rcai;c 1n -.atcr -.a:o1c-..a1cr1<1' 



CLEAt-;TEC DATA - ICPIC CASE STUDIES 

;and a ~7"• s.nin~ on~. 
"6st«ta-CaplL1! ,-om to implc:momt the ~dwh rcus.: to:hno~· arc higlt 

(CO'.\TACT: . .\d:uns-'.\.lillis Comp.m~. High PoUll md Frrilinton. ~orth 

C.lrolim) 

16SI RECOVER\" OF ISOPROP\'L IN TEXTILE PaOCF.SS­
ING OPERA TIONS-ISIC CODE: 2282 (CST-UNEP000260J 
Sl"'.\l:\UR\": On.: of!M !"'"'"""~ t~ ~- t.lns =rr.:· i:: i".:; ~-;iv;.,..., 
the us.: of isopror~ I li..'"Ohol as a soh·cnt. "Ilk distilbl1on of w~ isopro~ I w;as 

~iousl~ doo.: off-sit.:~ mo~~- but tlus pncti.;c lud ~~.er:sl 
d1s:11:h-mbg1!S. The at·~ distillallon losses~ from 15 to 40"o .. .\lso. due 

to unprop.:r d.:aning of !h.: distilblion .:olumn dunng IM pn>Q'SS. th.: isopropyl 

akohol w35 found to ht unus:lbl.: d~ to .:onurnin.niorL Thus . .:a.:h bat..+. of 
r.:, ydo:d ~-I hid to ht :uul~'Zo:d for .:0111anumtion md if found 1D1Suiublo: 

thai disposal :arnngmi.:nts. in.::luding fo:.:s. had to ht tmd.:. 
.~1 EnU pur.:luso:d a 115.:d distillallon unit for l·s S7~00 md modifio:d it 

to rcdistill isopropyl ;il.;Qhol in-hous.: The in-hous.: distillation 1us found to ht 

mor.: .:ftkim :ind r.:<o,·acd 90" o of th.: ;ikohol :is opposed to 8~·· bo:for.: 
.-\mcri.:m Enb :tlso utilized 1h.: still boaoms ;is an ;isp!Wt .:mulsifio:r in mother 
produ..-i Im.:. 
t. ~~ ~This .:ompmy purchas.:d llS own isoprop~ I ;ikohol 
d1>.. ..aion imit to distill its isoprop~·t :ikohol on-sn.: 

'.\L.\ TERL.\LS 8..\L-\'.\CE: 
·-nt6u:l»n t,- Sol\·.:nt r.:.:o\·~­

fttllaodu-
B.:for.: .-\ft.:r 

90"o s~·. 

ECO:'liO)DCS: 
c.-111 ant-Tho: used distillatton urut cost l"S 57~. 

opmiritrw'~Amo:ri.:anEooachio:\o:d:tn.:tsa\ingsofl"SS90.000 

po:r y.:ar. 

-"rs to r«ar1r-Thc payback period for this project was less than on.­

month. S90.000po:r y.:ar ~ sa\lnp r.:sulto:d from to lhc rcus.: of still bonO!llS 

as 35p1Wt anulsdicn md the 3\·oidcd costs of wast.: disposal. 

<CO:O."T..\CT: . .\m.:n.:an Enka Company. '."orth Carolina) 

1655 CONVERSIOS OF WR.LOW DUST n•no BIOGAS AT 
COTTON TEXTILE PROCE~ING MILL-ISIC CODE: 2211 
(CST-UNEP000261J 
S("'.\()L.\RY: Te'.\."lile mills g.:nerat.: considerabl.: qU31lliti.:s of solid wask 

mat.:nals during diff.:rrnt sug.:s of ~on. Willow du<t is a waste gmcTated 

from • willow ma.;hin.:. In India. 30.000 to 33.000 tonnes of this malerial is 
g.:n.:rai.:d .:v~ year. To conven !his willow dust into biogas. a pilot plant was 

installed at Apollo T .:xtil.: !I.fills ir. Bomhay wilh asslSUn~ from lh.: Conon 

T .:Xiii.: R.:s.:ardi Laborat~ (CTR!.). This plant b:lS a 12.~ ton month capacity. 

350m\ ofh1og;is was produco:d po:r 2 tons of willo"' dust for a r.:t.:nt1on period 
of90 days. 
Th.: mill" s avcrag.: pr<Jtlu.--rion of willow dust is 12. ~tons month. lb.: .:onsump­

t1on of liqu;d propane g;is by the labo:aiory alon.: t.as ht.:n reduced ~- 6S kg 
sine.: lhe insullar1on of rhis con,·.:r1cr. 

Th.: s.:~ntists ar th.: CTRL have further devclop.:d a prvcess which :ieeds leu 

wat.:r. and double lh.: quant~ of matmal ~;in ht accommocbl.:d m the wn.: 
urut. Improv.:m.:nts ha•.: htm made so that lh.: calorific \°31ue of biogas 1s 

mcre:tSo:d. Also. the organic substance lhat is a b~·produ.--r of fennenu11on can 

sef\·.: as a good fcnilizer 

.·\\"cragc monlhly produ.."tion of willow dust 1s 12.~ tons. 

Sia'' of dlvelopmmt-The clean technology is fully implcm.:r.tcd 

l#clrnolog)• prin.:ip/1-The teclmology in,·olvcs It-..: convcnion of willow dust 
into b1oga.< and orgaruc feniliz ;r 

)1\TERIAL'i BALA\CE: 
•nut# '*ction b)'-R.:cowr product from waste 
f##dstncli ,,t!Maion-

Bioga.< 
h~111hur 

f.C"O:'<OO\llCS: 

11.000 m; war 
1.J ton~ \C:at 

63.411 rupee• 
2 .;()() rup.:<> 

eap11al etnt-Thc ln'<•lm.:nt co<! of the proje,1 was 3 -I lilkhs ll;,AA I00.001.• 
rup.:e< 1 

n~11t1nNma1nunona-Operatmf' '"'L'. mdudmg water and .:ollc..:t1on of 

l-1•" 

... 111.> .. dust md ;alkali.~ about 18.000 rup«:>. 

"--fitJ- rcdu.."tion ti! g:lS exp.:ndlturc-s and Wask disposal .:osts 

(CO:\"TACT: Apollo Textile !I.lilts &min~. In~) 

1656 EmCIENT RECOVERY AND REUSE OF CAUSTIC 
SODA FROM MERCERIZING \\'ASHWA TERS-ISIC CODE: 
2299 (CST -UNEP000262) 
st·~l\l.\RY: A pbnt floor~ .:xam-d m.:n.'CllZmgrmduncs and a .:austi.: 

soda r.:.:o,·~· plml ma to:xtile mill. It was obso:n~ !hat only 7~•. of !h.: .:austl.: 

soda from w3Sb1nters 1us coll.:.:t~ .:omp;ircd to lh.: normal !!~• •. Also. lhc 

.::tUSb.: soda rccowry plant only r.:.:o\-.ercd 81"• oflhc soda. ;a,~ tolhc 

normal909e. 

Tho: probable causes of lhc low .:oll.:.:tion and rcco,·.:ry ntes ".:tt mdfi.:..:m 
waslung in IM m.:rcttll.:d mar.:rial. poor squ.:.:zc and high qu;mlrttes of c:tustl.: 

lo:ft on lh.: fabri.:. o\·crflo...-ing le:tUg.: of dilut.: .:austic soda soluti<>ns from lhc 

,.·;ishing tank. and ~~ from tho: underground stor.Jg.: tanAs. Tb.: probabl.: 

.:aus.:s of poor rc--ov.::y ...-ere lh.: miproper fihr.ation of .:aUStl.: sod3 solution 

prior to r.:.:o\·~-- poor heat tnnsf.:r co.:ffi.:1.:nt m lh.: rc.:ov~ plant du.: to 

s.:aling oi lh.: md3lli..: tubo:s of th.: h.::tt .:x.:h:tn~. low.er vacuum obtain.:d by 

lh.: bzomdri.: condms.:r. and 1h.: -flkiomr rcmonl of non-..-ondmsat.: gases 
from th.: o:\·apor.Jtion body. ~.:.:.:ssary comectivc sto:ps w.:r.: bL!n yidding 

significant cost sa\ings. 

map of drveJ.-1-Systan was full~ implcmmt.:d. 

tccluwlor1 ~This t.:dmol~ invol,·.:d lh.: dlici.:nt ro:co\·~ and 
reuso: of .:austic soda from mm:.:nzing w...r.:warer. 
)l.\ TERIALS 8..\L.\SCE: 
- ,etlacliDn by- Ro:.:o\·er produ<."t from w:lSk 

fudstoda-(k6fday) 
B.:for.: . .\fkr 

1.190 77~ 

ECO~O'.\OCS: 

OflO'tailJnl--DllUIU-{kl) 
&fore 

'.\.lercerizing production 
da~· of fabri.: 10.000 
Caustic soda input day 3.~00 

Collc.:t1on from washwatorn; 2.630 
Reus.: of diluto: solutions in 
bleaching 310 
Caustic soda recov~le 2.320 
Recover}· of caustic soda 2.000 
Toul .:austic soda consumo:d 
111 mer.:crizing (total input 
less rc.:overy reus.:) 1.190 

Saving of ..:aust1c soda. day 415 kg 
Savmg.< per day :::.282.SO rul"'es 
S:mngs per year 68-1. 750 rupees 

Aft.:r 

10.000 
3.m 
2.975 

47~ 

2.m 
"" .. .,< --·--

715 

impact- Savings in cau:;tic produ.:.:d moncurv benefits of 684. 750 rupc.:s per 

year and improved lhe quality of th< fabric 

(CO'.\TACT: Bombay Texti'.e Research Association (BTR..\) '.\.1.:mhtr '.I.Id!. 
Bombay. India) 

1657 RECOVERY AND REUSE OF WATER IN WET PROC­
ESSINC IN A TEXTILE MILL--ISIC CODE: 2299 (CST­
UNEP00026J) 
Sl"~l\IARY: In a BTRA member mill. a monlh-long study was carri.:d out to 

st~· the opponwuties for conserntion and r\!Usc of wat.:r 111 rts w.:t pro.:.:ssing 
ckpanmcnt. The following measures 1'ere sugg.:st.:d: 

I. R.:duc.: the rate of flo-x of waler and th.: thronlmg of water supply 111 washing 
mach1n.:s 
"l. Counte; the currcm no..- of washmg on soapen;. mcrcenzing ma.;;hmc:s. J-ho~ 

range. el.: 

J. f.IT"u'"cl~ reuse ""-·h wattr.. at som.: pre~edmg point 1n lhe pr<-..:e•<ing 

s.:quen.:c. or hy a common 'ump and pump lc.:hmqu.: 

·I Cnllecl and reuse s1e3111 .:ond.:n•ale fM ho1l.:r feed wat.:r 

~ Reu" steam •ond<Tlsat.: from .:au•l1·· sod.a r"'0\·el"\ planl in •ushmi: of 
mc:r.;erved i:oods 

6 .·\pplv sUllc ,.a.<hc' on Jigger. m pl.1.:e ••I '"•:flow """'he' 
~ l •~'odium !n.:arhonate m pl..:< ol A.:eti< a.:1d for !he ox1dat1nn ''' •.:•·d• ed 



goods for eas~ rmioval of austi.; soda. 
I. Rc..~-.:k v.:aicr for ,.-ashing ofbbnkdS ~ prinling ~-hi!Ms. 
9. R.ecb.--c 1h.: -btt of ,..ashings in a pro..""CSS uqomc.: "". gi'ing ~ 
ireauncnts to fabric:. 1be bulk lr.1ils for such coasco·:atioa and rcu:s.: meas1RS 
,..ttt .:arricdoui in 1ht mills~ !he processing of a number cffabri.: •-arictics 
like b~ longclodi. d~~ poplin. bk:...-btd mulls voiles. :md dy.:d mulls and 

•oilcs. 
WIC'•l••et.p.-r-l'ro..""CSS ~ ~ impkmmd. 
A!oli .WO-pn.cipltr lb: t«hnolo!'· ilwoh-.:s 1h.: recov~ md mas.e of ,,.a51.e 

v.·;a!a in V."d prooessing. 
'.\l.\TERIALS BALA~CE: 

- rm.ca- 6J- improv.:d opmling pm:ticcs 
/~Tout fresh v.-akr CllllSUlllption bdore the sUl'\·e~· was 113.35<1 
liLefs day-. After thc si":"o~._ .:onsumption "'-z l l.9SO litcn day. ~.el sa•-ings in 
fn:sh ,..artt .:onsumption per ~-ear ,..as 21. 720.000 likts. 

W:al.er(l~da~-1 

\\"at.er rcu:s.:d (litfts cby) 

ECO~O'.\OCS: 

Befoo: 
113.350 
U..200 

. .\fta-
110.950 
151.550 

~~Toul fresh ,..at.er .:onswnpllOll b.efore sun·~· ,.-as 
IS3.3SO lilasday-. . .\ft.:r SUl'\-.ey ,..as 11.950 litcn day. Tobi sa•-ings in~ 
.:Ol'ISUlllplicln pcr y·car 21.720.000 litcn. '.'.londary bcn.:fdS llDOUlllcd IO I30.320 
rupees per year. 
~ Sa-ings &om rcduc.:d ,.-a1cr consumption amouared IO 130.320 
rupees per year (laking C05l of w:atcr at 60 rupees per 10.000 liler< nf water) 

(CO!\"TACT: Bombay· Textik Research Association <BTRA) '.'.lcmbcr '.'.lill.. 
Bombay. India) 

1658 AN AILAQUEOUS METIIOD OF mlALOGEN BLUE 
D\"EING-ISIC CODE: 2299 (CST-UNEP000264) 
SDL\IARY: In on.: of the member mills of the BTRA plhalogcn blu.e dyeing 
was carried out by a solvcnl mdhod using Ahurasol TR..\F. II was suggested to 

!hoe mill that it begin using an all·aqlJCOllS mclhod of plhalogcn blu.: dyeing. 
Large scale lrials using !his mclhod were carri.:d out Tb: new merhod" s r.esuhs 
were found IO be comparabl.e to !he con•·.mtionai process. In fact. lh.e a.cw 
mdhod produced bcncT coverage by 1he incnrporation of u:WI qumtitics of 
reaaive dyes in 1he proc.ess. 
This mill produced 100.000 mcten month of maierial in th~ pehalogen blue 
shade. 
~· ~ T'rU! technology invoi,·ed the r.eplaccment of solvCRIS 
from 1he pad bath formulation with an all-aqueous method of pthalogen blue 
dyeing. 
'.\L\TEIUALS BALASCE: 
lf/fDte retl#aion by- Substiluie less toxic raw material 

/-"tod•-
Before . .\ft.er 

Chlore Blue 3G:X 6.818 6.81& 
Copper Complex 1363" 13.636 
Ahunsol TR.-\~ 15.679 0 
l"rea .~.679 12.272 
'.'oigcn HC 30 0 6.818 
Rcadofix R«I H8B O.S 0.5 
Ahuralan 42 0.1 0.1 
Sodiwn Bicarbonate l.D6 1.136 

ECOSO)OCS: 
operotillnlmoilrlenance- Sa,,.ings per meter of fabric dyed is 0.156 rupees and 
total am11.1I sav111gs of 187.200 rupees. Savings per liter of pad bath formulation 
::.09rupccs Sav111gspcrmonlhofsamc IS.600rupccs. Annualsa,,.·ings 187.200 
rupees. Apart from direCI economic benefits. there wa.<1 an ilnpro\'cd coverage 
of dye by incorporation of small qu.v1titics of reactive dyes 
<CO!\IACT: Bombay Textile Research .-\ssociation IBTRA) '.'.I.ember ~fill. 
Bombay. India) 

16~ POLY VL"'YL ALCOHOL RECYCLING IN THE PROC­
ESS OF "SIZING" COTTON FIBERS lN TIIE TEXTILE IN­
DUSTRY--JSJC CODE: llll COTTON BROADWOVEN 
FABRIC MILLS (CST-UNEPOOOl6~l 
Sl''.\DL\R'I': P".lh ,,..m,l alcohol IP\' .. \). pol\a,-r.·latcs IPA,\) and •I.arch :.re 
u<cd 111 lhc tc~1lc 1nd1i<tl'\ for "s111ng" .:onon fj!,.·~. a pro1:t•s where applied 

CLEANTEC DATA - ICPIC CASE STUDIES 

cbani.:aJs .:onfcr !'trmglh IO the fiber ztd prof..'\."t II ciamg the •·ota\111! pto..""CSS. 

Tb: P\"A. PAA md Sbrd2 anmno,dfrom the ctoduftnwc:a•-lng "". waming 
ii in hot w:atcr in a -d.esiz1ng- opm1ion rnuhing in an ~ d!luelll 
coataining 1hcsc dlcmic:als. 
Anllltra-fiknlion proccs to mlucc lhc :amountofP\"Aandsurcb in the d!lucnr 
followed by a closed-loop ~-cling~ v.-zs i.estcd for 16lllOlllbs in a pilot 
pbat. lbc ullra-fdlr.t.tioo iwnibr:a11c us.ed in !his process rc..""O•·crcd P\" .\ suc­
.:cs:.fuil~. SUr.:h i.; aM.!m~l:• ~!:.:biliz~ ~ tn ~i7in!! and. lhcRforc. 
.:ar. not be rc.:o•-ercd. The film forming char:ac1.cris1ic of the PA.A during testing w- unpaired by lhc formation of a c:sk.ium-pol~~iak compkx. 
119-.f ••lJI - lb: process was rdCd for 16moaths in a pilot pl:anL 
ucJuu1.ocr ~This t.edlnology iJi,·ot- :s thc us.: of a dos.ed-loop rc..:­
cling mcluding a ultra-1ihnlion membrw pro..""CSS to CaplUtt poly ,~-I akohol 
(P\"A). 
'.\l.\TERIALS BALA'."CE: 
-~by-E.ia.mckd use of raw~ 
ECO~O!\UCS: 

Qf1ilal emf-The capiW c:ost for 1he ulu:i-filtralion plant is S600.000. 
~g.:osts forultra-tiltralionpbntw:as S61.000. 
Economic bcn.:fdS wett .:al.."Ubkd in ICm!s of raw ~ sa•ings b:lscd on 
4DE 6 meters year c!Olh production: 

a) P\"A sizing 
b)~mes 
.:)Suam 

S 420.000 year 
S 100.000year 
S 20.000 ~-ear 

This resulted in a net sa•inp ofS 41~.<>00.yearfrom rcduc.:d waste generation 
(900 tons ~'UC) and raw malerial ptRb:asing needs. 
-as to r«01J6-Thc pybad period is 15 monlbs. 

1660 REDUCTION IN TIII OIL CONSUMPTION IN TIIE SYN­
THETIC FIBER INDUSTR\"--ISIC CODE: 2299 (CST­
UNEP000266) 
SDl'.\IAR\": In the finishing steps of manufa.."IUR of dissohing gr3de pulp. 
at Hanhar Polyfiber. the pulp is dcw:al.ered.. llash dried. bal.:d and pac:Ud. The 
m.e.:lwlical dewakring was dont IO abot.11 31" •of dry content Ihm the pulp was 
dmd further to 70" o of~- .:ontcnl us111g hot air at 300 Degrees C. gmcratcd by 
burning fuel oil. 
In order to rcdu.:e lhe oi! consumption and kmpera!Utt of the hot :air. two 
dev.·akring booster presses w- installed in uric~ after the existing dcwakrnlg 
presses ruming in parallel. This impro·•ed the dryness of pulp to -SO" o and 1he 
~pcmw.e of the hot.air could be broogJ!t dov.u to 200 •c. 
ltll'pof '-~-The clean te.:hnology ii fu!Jy implcmcnlcd and commer­
cialized. 
~ Jritd,ole-This t~ • .nology· involves cquipmcnl modification to 
reduce oil consumption and hol air lcmpcralUre. 
'.\IA TEIUALS BALA:"CE: 
- relMaian by- Improved opcr:l(ing praaiccs 
/et"1Dc:lr r~-lmprovcmm in ~"lltSS coment of pulp by SO"o and 
tcmpcranre of hot air is reduced from 300;C10 200 •c. 
ECO~O)OCS: 

bosefra- savings of Rs. 3. S million y.ear by r~ducing fuel oil consumption by 
about 14 kg.1onnc of pulp. 
imp«r- improvcmctll in pulp quality rcsu!Ud by avoiding the "burnouts- due 
'°higher temperatures of hot air. En"ironmcntal benefits include rectu..."lion in 
fuel oil consvmption. 
(CO~I ACT: Harihar Polyfibcn. GRASl'.\l.Kamatab. India.) 

1661 HEAT RECUPERATION AND DYEBATII REUSE AT 
RUSSEL CORPORATION U.S.A-ISIC CODE: 2299 (CST­
UNIP000l67) 
Sl''.\l'.\IARY: Conver.;ion efficiency of steam from boilers 10 hot water was 
unproved duMg bleaching operations. Back-pressure regulating valve~ wer~ 
1nslallcd 10 control line condensate. which flashed Ullo sl~arn and rcnmed high 
temperature condc:nsaie the: !>oiler 
Bas1,; dyes uc r.onnal!y exhausted acidic baths for acryhc and cenain other 
co-polymer malenal. Dyc:baw wcr< rcUKd up 10 15 umes suc.:cssfully. 
ttclrnolnll:J' prilfcip/1-Thc: technologies in uu 1nvol\'c heat recovery of waler 
and recycling and re~ of d~··• 
\L\ TF.RIAJ .S RAl..\'.'iCF.: 
wtllfc reduainn by-- Improved opc:ralmg pra;h.:C1. rcco\·cr product from ,. astc: 

147 



CLEANTEC DATA - ICPIC CASE Slt:DIES 

ECO:SO'.\DCS: 
~ast-C~.:osuforin<WUlronofcqwpmim1._~-to~~-omplish 

d~e ~ n:us.- ins Sl~.000. 
IJeujils- For the bc31 rc..-o•~ • •"Skm. c:a..-h 10 "F use of boikr feed ·~ 
r~ult.:d ma~• fuel sa•-Jng Tobi u.-ing fr.- use c;flhc heal re:o•~· ~"Siem 

..-;as SIOOO p.:r cby. For ~-d>adl reuse. sa•in~ ...-ere CSlilmr.:d to be Sl20 lo 

Sl.W ptt ~e ~-de The anm&3I sa.-~ •CK csti1mlcd,. ~~~­
S!')Q.000 . .:VNlpVG<!nt> .-.f .f~o: ..:l""niwi during~ ci~-c pro.."CSS was :q>Olkd. 

•CO'.'""fACT: Russel Corpor.iticn. l"S.-\) 
i 
i 

1662 APPLICATION OF COUNTER-CURRENT RINSING I 
&"'ID WASHING IN WOOLLEN INDUsrRY-ISIC CODE: 2299 l 
[CSf-UNEPal69J 
st-~l'.\l.\R\": ~ (~"'· wool) cOdains abooa 40"• impurities b~ weiglil 
whi.:h 1111151 ~ mno\·cd wi1h the coo•-.mlional kdmology. Flcccc is bcaen aad 
thaa waho:chndrinud in,..-~. C~.if"'-2Sh wakrpmnitsrccovcry 
of suinl md rc.!·.:ling of p:irt of the "'-ash "'"3lcf to :he ,.·ashing~- '.\fud and 
Ilea\~ grease scp:nr.:d by =itrifuge are discfurgl!d to a holding pond. 
.-\ ni.mb.:r of moclifi.:ations md lh:'IO" opo?Rlions ~ inlroduced lb.:sc includt 
th:: rcus.: of rinse wai.:r r.dhd' than its disclw-gl: lo public uw~. Effiu.."lll form 
the fD'Sl washing bath ~ ~~ to l"CQ>\"CI' suint .Id to tt\.!de pmi.all:o-· 
washing w~. Boaom nesidml ..-~ loaded "'ilh mud md W\~ grease is 
subjeekd lo further rrc.-moenis .:oasisting of a multiple effect e\"2p0Dliori lo 

.:onccntralC lhe grasc. W attt coodaJs.ak is msscd in rinsing ad washing. 
Grease .:OllCCftlnlc is \"h"UUlll dncd to procb."C a combustible nesicbc (oil 
distillac and bitumen) foe the c.-;oporallOn boiler. Liquid ..-asus are .:omplct.c~· 
elimimtcd "'dh the low wa:sic t.:..illlology. 
~o addiiioml pollurioo .:omrol mcasun:s are RqWRd "'ith the i.-· ~·asrage 
Tcdmology. ex.:cpt for the rrcmncnt of fumes from the boilcc "'ilh a bag-filtcc. 
. .\nnual produclioo capacity is 18.SOO tonnes of wool pee year (28~ da~-s of 
opcnlion per year') 
t«lus4lot:f princiflW-This technology irwol\-cs ~C)ding reuse md reclama­
tion of wool wash ..-ai.:r. 

'.\IA TERl..\LS B..\L..\:SCE: 
woste protliitliort-

Be for( Aft cc 
SO! cmissi<lllS 
kgtonne wool u XA 

fttlbtods-
Bcfor" Afttr 

Water m11omc ~~ I .• 2 
Enccgy GJ tome 0.6 ~-2 

ECO~O'.\OCS: 

atpitfll cosr-15.000.0IJO French Francs ( 1981) compared lo 32.SOO.OOO FF for 
con\-ention;al 1eehnology if a con"cnlional effluent lreatmcnl is c~-ted. 

1663 IMPROVED WASHING EQUIPMENT FOR POLLUTION 
LOAD REDUCTION IN A SYNTHETIC FIBER MILL-ISIC 
CODE: 2299 (CST-IDiEPOOOl70J 
SC\DIAR\': L"sc a lhrcc-suge countcr-cwrcm bro"'TI stock P"Uurc washer 
al a pulp mill resulted in high alkali loss with the bro"'TI pulp stock.. carry-ovcc 
of liquid impurities ..-Ith the pulp. and high chlonne consumprion U1 the bleach 
stage. This contributed 10 the effiucn1 load by ,...ay of clischard IO chlorinated 
organi.:: compounds. color. COD. etc The spent liquor recovered from the 
..-ashing plant was dilute. requinng more srwn for enpc•ration. The introduc­
tion of a fourth-stage pressun: ..-ash in series ..-Ith the previous three resulted in 
reduction in steam requirements and in chemical requ1remcnts. and in alle\iation 
of problems caused by alkali loss. carry-over oflignin compound along with the 
rulp. 
tedrno/oo• principk-Proc:ess equipment moditicalinns lo redu..:e energy .uid 
chemic..i consumplion. 
!\L\TF.RIALS BALA~CI.: 
WIU6' 'ttdilailm by- lmpro,·cd opcr.11ing pn..:11.:es~ extended use of raw 
material 

1-ll< 

__ ,_.'*--
Bcforo: ~ 

Coloc ~.-\ .-ie.~. 

Chloriucd 
orpnic .:ompounds XA ..... rccb:tion 
coo X . .\ =-• l'l:dtlction 

ftt11Jzecb-
Bcfoce . .\ftcr 

Cl!lonnc ~A 6 ~ Kg T reduo."1ioa 
.um '.\.-\ 3.0 Kg T mtu..-tion 
SIC3m X.-\ o.: TT ftliu..'1ion 

ECO:SO'.\DCS: 
lletefits- R"dlL"t!On m st.eam RqU1m11C1115 forC\-;tp<nlOIS. rcsullmg in sa•ings 
of Rs 3.0 millioa~ar Rcdu.."tioa in .:bnnii:;J ttquimnmts mutr..d in g\"lllP 
of Rs. 0.8 million ~-car for chl<:>rinc md Rs. 19 million yar for mac-up 3lkal1. 
(CO:\"T..\CT: Haribar Pol)fib.m. GRASl'.\f.Kmialab. Jnclia.) 

I~ IMPROVING OPERA TING CO!\'DmONS-ISIC CODE: 
CST-UNEPll0271 J 
SDlllAR\": 
~ prilu:ipk-A stcun Jd e~"tor has been used lo mno, . ., m.>isture 
fiom the reactor lallk prior to introdlL-ing thc ~ matcnals. By rcmo\ing the 
rnoistutt from inside the tank. produ.-i quality bas lllaQICd .111d the amount of 
~ gmcntcd "-as reduced~- .i::e •. Steam is used because the pl.ant IWi e::..."CSS 
steam c;ip~ . • .\fta the steam ems the ejector. it is us..-d to pttbcat anolho:T 

prvccss srrcan before il is condcmcd in :i hc:ir cxdiangcr. 
~..,..,....._-.JI that prccle:in the rca.."ton 

'.\l.\ TERIALS BAL.\~CE: 
- ~ bJ--impro\·.:d op.!Rling ~"CS 
1twru,_mca--.iu40 lb ~T1bcforc). 26.240 lb ~T(aftcr) 
ECO~O'.\UCS: 

upiul c:mt-$325 (1988) 

-ms 111 ,tt---0.0S ycan (20 da~-s) 
.onp.c:r-4:ze o reduction in the quantity of wzsrc gcncntcd . Jrnpro,·cd product 
quality 
botefits- ~ .940 S ~T Ml annual savings: rl!duced liability rcsuhing from re­
duced quan111y of waste generated: source mluction 

1665 CONTROLLING REACTION RATE RE.t>UCES THE 
QUANTITY OF RAW MATERIALS WASTED -ISIC CODE: 
CST-UNEP000273J 
Sl"!\L'IAR\": 
t~dmol"f)· prill.cipll-A condu.."IJ\'ity meter was UISUlled 10 continuously 
monitor changes 111 composition during a chemical reaction. Pre\ iously. the 
composition of the material was measured periodically m a laborarory. l" ndcr 
these conditions. in- rnalerials ,.·.:re being disposed of as waste became of the 
incomplctc reaction. By installing the .:onducti\it)· mctcr. the reaction is allo..-ed 
lo go lo complction.1hlas redu,;111g the quant~ of ~w m:llcrials wastcd. 
CTMr-intilstry <ipplicatian-all chemical manufacturing industries 
!\L\ TERIALS BALASCE: 
waste '"'1lclilm by-lmprowd process control 
ECO~O!\OCS: 

t:11pittll cort-S 1.900 (1988) 
~ toret:m'7--0.001 years (3 days) 
implcr-2.S91.000 lb ~T ..-astc pm·ented 
bmcfrts- 273.2SO S ~T nct annual savings. Reduced liability· rcsulllng from 
reduced quantity of waste generated~ source reduction 

1666HOSE CONNECTIONS REDUCE WASTE GENERATED­
-ISIC CODE: CST-UNEP000274) 
St:'.\L'L\RY: 
noie of dnelnpment-full~ 1mplcmcri1ed 
teclln""'1o· principk-Thre" sc!J; of df", d1sconncc1 couphngs were used lo help 
prcvcm raw maicnal sp1llag~ •au.,,d b} di<.:onr.cc1ing hMr.s. Prc\'lousl~. th' 
spillage problem was so se,·ere lh.u ~dike had to be built to contain lhc srillcd 
ma1cnal Period1cally. lhc dike •rnuld he cleaned and the con1an11n:11ed ra"' 



mallrial would be disposed of :as wmfC_ The - hose o:oclllCdioos ,~­
dimimric4 spillagit of raw maerilL 

- ir I 1111 •s 5 all 
'.\l.\~ &\L\..~CE: _..,,.._Raw mar.mat spiJls 

w:iJ - Liquid 
_......_6,r-lmpro•"~ 
ECOSO~CS: 

~ CIHf-Sl..800 (1911) 
.-is r............0.02 y-ars (9 ~'S) 

-.-.-25..100 lb YT Walk Pft'-mr.cd 
6-i:li&-70.4SO SyT net -1 sa\inp; n:cb:cd ~ rcsalling from R· 

da.:cd ~of W2Sk gcncnkd: SCXlnX ~cluc1ioa 

1667 OVERFLOW PREVENTION-ISIC CODE: CST­
lMPOm76] 
SD6L\ll\": 
~,,, .. .,_ fully impkmcnkd 

ledwrl90 ,,nra,lr .\ sighl ~ w:as inm!led to prnClll mataial ir.-im 

o\-afloosiag a storage Ulnk. B.:caise dic imraW in 1he Wik w:as a .:Im' liquid.. 
a spe.."1al sigbl !13ss lad to be llSCd. h bas mcullic balls inside dAI floal al dic 
umc ln-d :as die ta*rial in lhe tlllL 1bcic balls 1beD Kl to flip ~ dial 
are •-llU on one side and brigldly colored on die opposilc side. ~o sptlls ba"e 
occurred since 1he siglll gbss ..-:as instalJcd_ Also. m.c die ~ in lbc lmk 
is a fbmmablc liquid. pl-' saf~ bas signiflCalllly impn>'-at. 
f7#S ir • .,,, pcrmiw-11 dial store .;lar 1iqwds 
'.\L\~BALA.~CE: 
_.,,,._ F1-ablc liquid 

m &-Liquid 

-~ 6,r-lmprovcd cquipmall 
ECO SO MI CS: 

c4Jiutl-SUOO (1988) 
-'1as tor..-.--0.08 y·ars (30 day-s) 
illlpsd-18.000 lb yT •"&SIC prcvaucd 
hujilr-13.SOO SyT net mnual S3\ings; rcdu.:cd liabilily resulting from re­

d~ qia111ity of fbmmablc liquid o•-crflo•-; improved plant safety 

1668 COMPLETELY EMPTY CONTAll"'ERS-ISIC CODE: 
CST-UNEP000278) 
SDBIAR\": 
mp -f .. dop--fully implemented 
uduloiOfF pria~Two dnm pump assemblies "9Cl'C med to more effi­
ciently empty pcase from ~ S-gal cln.ms Before using the drum pump assem­
blies. ;m a\:~C of 4 gal of ma1cTiaJ was left inside lhe drum to be disposed of 
as wasic. After using 1hc Jrum pumps. an average of only 0.2 gal was left inside 
the drum. Another advantage is that by ha•ing dx drums nearly completely 
emptied. 1he dnn rcconclitionen arc more willing to accept the drums 
mm~ Gppliaition-11 thal handle drums filled with higll viscosily 

matcnals 
l\L\TERIALS BAUSCE: _,,,_Grease 
---Solid 
- r~ by- lmpro•·cd opcnling praaiccs 
wsupr•~ 29.200 lb _rr (before). UOO lb)T (after) 

ECO'.llOMJCS: 
.-am-Sl.200 (1988) 
,,_,,,, to r«DP•- 0.4 2 years <I S3 da)-s) 

implla-9S~. reduction in dispou:d waste. 

btlfqra- 19.S~ Syr net amual sa•inp; reduced liabilrty· rcsuhing from 
reduced quancily of waste gcncratcd; sowcc reduction 

1669 RETURNABLE CONTAINERS--ISIC CODE: CST­
UNEP000280) 
Sl"'.\61ARY: 
1101e o/ •dopmou-fullv implemented 
tedrnolofy prillcipll-1lic poruhle ren.mahle container replaced the ex1s11ng 
disposable contamcn 1lic portable returnable container provides eaa1cr ma1mal 
handling and st..,ragc Fwthcr . ..,,, ma1cnal left 1ns1de the container 1~ no kngcr 

CLEANTEC DATA - ICPIC CASE STUDIES 

being cfisposcd of as·--
~ ¥; E •• all 

'.\IATDUALS llAL.\.."liCE: 
_ ....._ .,,._ lmpro'" opcnliag pnlCli.;cs 
ECOSO'.\OCS: 
~ -SZ..700 in ~dcposils ( 19U) 
......, • ICCll •-0.J.4 ~-ar'S (I~ ~-S) 
implcr--9. !00 ~ ~T w-a<tc l"° •. dlkd 
Mqib- 7..900 S yT 11t1 mmaal sa'-lngs; reduced ~ rcsuliag from tt­
duccd ~ of wasic gmcralclt source mluclion 

16'18 STATIC MIXER-ISIC CODE: CST-Ulll"EPI00282) 
St:'.\&Ul\": 
~ofa: ': -fullyimJ"nnMd 
,., ' &.IJ ,n..a,M-A 2ft. long slalic mmr sas instalJcd to ft.'l a two 

CCllllpC"'..ail bimcL PrC\iously-. the c:~ - aWrecl in a JO fl~ :i: 2 
inch diameter pipe. The lint bas to be ftushcd Ol&approximaty ODCC every· hour 
to tmilain quality SWld.ink. Coasidcnble Rdui.."tion in die , .. obmlt of •-zsk 

was ~"because of die mtuccdclcaaing .---. 2 ll \'S. JO ft. The miDI~ 
qua1iry bas ~-cd and is more c:omistall • .\Jso.. since dlC Slalic mixer is 
flanged. il an be c:asily- rmio•~ if die pipe ~ clogtd. 
~ .. 5 r·- all lhll USC a-pipe mixing 
'.\IA TElUALS BAl.A."liCE: -..-Clcaniag sollaioa 
_,...... 6.r- Impro'-cd opcnling practices 
ECOSO!\OCS: 
~-Sl25(1918) 
_,..,.,_~-08~-c:an(32da)-S) 

~19.700 lb~Tvasteprcvmtccl 8drcrprodu.."tducro impo'-cdmi'llllg 
~.JOOS )T net annual sa•-ing:s; mb:cd liabdity rauhingfromrcduced 
quaiUy- of waste gmcnrcd-. sour..-e rcducticin 

1671 MINIMUM VOWMI EQUJPMENT-ISIC CODI: CST­
UNEPI00284) 
St:!\nlAR\": 
.. ., .. d, J,, fully anplcmcntcd 

,.._,.,, principW-f our liquid dispW:cn •ere Jmtalkd in four scpanlC 

ftlrcr housings. lbac clc•iccs reduce 1hc aumal volume ofhousinp. E&h wnc 
1hc filler bousinp ~ drained to change products or fiber bags. less malCIUl is 
-.-as1ed. 
aoa~ .,,,weer;- all that use fdtnlion 

!\IA TERIALS BAUSCE: 

-~ Spmi fiha- bags 
_.._solid 
- '°"1u:lilln by- improved opcnling praciices; equipment mod:!1i;at1on 
ECOSO!\OCS: 

up;u1 an1-s1.400 ons> _,,,,.to rtt1ro---0.14 years ~so da~'S) 
~12.JOO lb)T -.·astc pR'"cntcd. l.a.;proiuct wasicd 

bmefe-10.300 SyT net annual sa•ings; red&K:ed liability resulting from re­
duced quantity of waste gcnenlcd~ soun:c reduction 

1672 CLEAA1NG IN ST AGE~ISIC CODE: CST-UNIP000286) 
Sl"!\l\L\RY: This facility uud to elem pans in a single 55-pllon drum of 
solvent The single drum of spent solvm1 had to be changed on 11-.e avc:-agc 

every 4 days. because it 'ould nol clean the part5 well cnougll to meet qualily­
standards. 
nt1p of .-.~-full~ amplcmmtcd 

t1cltno"111 princ:ipll-Washing grease off pans was effic1en1ly achieved in 
three dnims of solvent placed ir. series. The parts arc inru.ally placed in the fim 
cleaning drum labeled "prewash". The p""5 •c then removed and placed into 
the second drum or the "dirty" drum. 1lic last drum or the "clean" drum will 
'lean the patt5 10 mccl qvality standarcl5 As the 101\·cn1 solucion in lhc ";lean" 
drum bc,omcs 'ontaminalcd. it is transferred 10 the "dirty" drum TIIC more spcnl 

r.oluMn m lhc "d~ ·drum 1s transferred to Ille rrcwash drum. Th\!$. !he soluc1on 
1s no• dispnscd of as was1e until 11 bc'omcs ~omplctcl) spent This opcra11on 
produces on the average a dram of spcnl soh·m; C\ef'.' l'i ~ da.-s 

cron-il:du»tr)' •plicatimu-all llu1 clean pm,. 
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CLEANTEC DATA - ICPIC CASE STUDIES 

MATDUALS BAL.\SCE: 
-l)JN'-Spcn1 ~cnt 

Fl f -- liquicl 
_,...... ~ !mpro'-cd opcnbng practa:ies 

_,,, +,; ~~ pl~~.a~s(befott) ~~ pl~~6.~daysiUtcr) 

ECO~O'.\OCS: 

~mst-Sl..100(19SS! 

,,_,dtst•r>«P>~• n Q!l ~-~~:.in my" 
..,_,_J'r• ~ in 1floC -1 of Sp.:nl sol, .. Clll ~ 8.. 700 lb ~T 
wmc lltt'·air.ed.. 'The p;a.-ts :1rc cleaned bcn.:r-
~ll..400 S YT Del ~ sa'-inp: ~--=if ~ resulting from tt­
du..--=d q ~of wutt ~ sour.:c rcduC1ioa 

1673 Sll. VER REDUCTION PROCESS AND Ol'i-SITE SH.VER 
RECIAMA TION-ISIC CODE: 3471 [CST-UNEP000287J 
Sl,Dl.\R\": T.,.o eumpks of...aste lll1llimiulion al a mml flllistiing pl.ml 
att ~ m !his .:ae ~-. In lhe fnt e:ampk. !he rinsc-w~ 
~ pbnl was ~- '-iob1tiag !he disdurgc SUlllbrd for sih.a. The 
majar sourc.cs ;,f lbc sih·cr wom: nm.cs following sik-a-.... -,.-midc pbling m lbc 
ttcl-to-tte1 ilr.o. The pbnl enlmrcd ~ ;>r DOC ro modify die lrcalmClll 

sy"Slml or ~ ..-- Dlinimmtioo in 1he productioo liac . ..-\ ~ ro 
~ sih:otr ~ W;IS iaitilikd_ D:luding: eff"IJcimr air-mh-cs iasUJkd al 

th.: rime taab. more cfficicar elc.:unly 1i.: rcccn·cry cells iasulW oa rt:.: dead 
rinses follou-iag lhe sil,·.a plating bahs. md flow rcsv1cton installed oa all 
rinses. 
la rbe scc:oad .:-:umpk. tl' ~..3'.--c cff-!ite sih-.:r n:c~ on-s~ sih:cr 
ttdamlion "-as inirUkd ro tt.:bim sd,·cr fnxn rhe sil'"cr dead rinses. 'This 
in-liac rcus.e sy-stcm consist.:d of 6 R'·crsc osmosis unirs. The iasUlbrion would 
iri'-oln con'-crsion of rhc ~ rinsc and DI-W ar.:r rinse SUllons ro a rwo-sragc 
.:CIUlllCr no.. rinse. conducti''iry coa1ro! of DI War.:r supply. and rccircubrion 
pimps for rinsing lo reduce the no.. nu. 
SMpo/0a.,..-t-Theckantccbnologicsarefully~doped.and.:ommcr­

cialiud. 
udaulloo· prillcipk-:\ mdal finishing plant~ sil'"er reduction process ro 
~ the existing ll'Qlmcnl plant :and also r.esud on-silt silva- redamarioa to 
rcpb.;.:: off-silt m~bmarion .-:onsiskd of rhc modification of air-kn~.cs elc.:rro-
1~1lc r«0,-~. cells :and flow rcsrricrors ro m!ucc silver chg-out and ~ 
instalbrion of tt,·crsc OSIJICKIS UllllS z in-line reuse ~~-stems. 
'.\IATERIALS BAL.\~CE: 
- rdoaiMs by- Improved opcnling pncriccs; exrcndcd use of raw 
marcrial 

-protlactitM--

rinsc-wastcwaur gpd 
silver conccnlratlon in influ.mt mg 1 
silver concentrations in effluent 

r.CO'."O~DC.'S: 

Before 
240.000 

s 
~A 

After 
15S.OOO 

O.S 
<0 IS 

C11piltli cost-In thc fim example. the capital invcsrmcnr for the silver dng-our 
mluc-tion was 512.000 The .:apiul cosr 10 insl.:11 the revers< osmosis u1111S was 
eslimud at SS2S.OOO 
-as to rtt4"'0'-Withour upanding the capa.;iry of the planl. thc payback 
period for installing rhe c311acrry of the plant. the pay*k period for insralluig 
waste minimilllion in thc procb:tion line was projected lo be less than one 
month 
The marginal payback :-mod for the in-line reuse sysrcm as compared 10 thc 
e'.'CISting off-silt reclamation was p·ojectcd as S months 
impoa- For the first example. the ooerat111g sa'inP of silver drag-our reduction 
\·cnus rreauncnt 1~ S..70.000 per year. For the first six month> after implemen· 
uuon of the rcd11Clion process. a.II discharge standards were being met In thc 
second example. the net snings of thc in-line reuse system vcnus th.:- otT-si1e 
re.-:lamation were estimated al S82S.OOO According 10 laboratory reslS. more 
th.111 90". recove~ 1s feasible with the reverse osmosis w111S. hmi1s 10 1mplc­
mcnuhon ofwas1c minim1za11on for these processes. The •il\·er drag-our redllC· 
t1on prugram r.:qu1rcd ~ons1derable ancm1on from prodc..-i1nn Q A personnel 
!Xsplte initial 1mprovc11.cn1S frnm waste discharge standards. b~ thc end of a 
\e.ir. ~ll\·er v1ola11ons had returned In the11 former level Thi• w;u. due In 
<ignificant .:h0111gcs m production and 111.1dcqua1e nc"' lreatrn.:nl plant and nnt 
~ontinuc with the w~tc m1nim1za11on c!Tol'IS 

I ~O 

....._.._Due ro lht brgc capiW .:ost ntttied for !he iD-linc rcm.e s~'Sloenl. lbc 

fa.,.;~· me dccidc.t not ro *"'!he in-lint s~-
(CO'.'IACT: Jolla Roscab1um.. Rosenblum .. Eft,lr'OlllDCIUI EnP-ring. lS02 
Them Roal Scbznopol C ..-\ 95-l7: .. l .. SA« M~ J. ~-Plabn~and Wmc 
M~Comulling. 96L~-..'"d1Cirdc .. ~C~ .. CA 94015 .. l"S..-\) 

1674 USE OF SIMPLE MATERIAL BALANCES SOL\"ES 
PROBLEMS IN A CIRCt1T BOARD MA."iliUFACTLltER·s 
WASTE WATER TREATMENT PLANT--ISIC CODI: 
36723471 [CST-!JNEP809288J 
Sl,L\l~RY: This .-:ir.:uil board 111a11uf~1Wlng f;L;lity· med .:oa'"CllllOnal ptt­

cipibtion foe W:lAc lmllDCllL • .\&r moniroriag lhe complian.;x daa from rhe 
•;ask rttalmalt dllucm ..-irh rcspccr ro C<Jppcr ainccarrarion. ir bcamc e'idcnt 
Iha the sy-ncm "-as ~lcof pro'idiagttpcaablic results. ~..-ere copper 
spikes in tbc dflucnr liar Wett ~-~ by llClll-scuicablc p¥li.:J.cs in 
lbc cbriftealion pro.:css. 
A "-arcr imrcrW baian.-c was conGicrcd ,,, '-crify IM &w rares from lhc pro.:css 
aru md the no.. rares into lhc wasr.e rrealmalt :ltt.L To ttduce !he bydnuii.: 
loadmg oa the ..-- wacr truancnr s~'Stcm. -....-orucr cooling ,.-31er and 
s..-rubbiag ..-a.er wcu eliminarcd by imtalling dosed loop s~-srcms 

Eqaipmclll washdo""DS •cu also rcdu.;cd 80-•by· installing .JUIODWic sbl8 offs 
on tbc ,.asiJdo.,,11 hoses md ~isingand implcmcnriag~ W3llCr conscn"3boll 
spccificarioas. In addition. ro ttcb:c !he "-arcr flow rare supplying th.: pro.xss 
equipmcar. rinsirig spccif..:aiNns wett dcr.cnnined and n.,.. rnuiaors were 
insu'kd. EJ.:..1ronic coarrols •ett also iasralkd ro shur down tbc .. -.r flow ro 
production cquipm.!nl ..-bm ~d 
..-\ material balance of IDzardous wask was also used ro ~ ro unct.emaad 
lhcrypc and amount oC..asr.c material lhar was bemg cl:sposcd offrom the wast.t 
rrurmcnt process. Slnlqic plans for wmc managcmcnr wett rhcn mad.:. 

including: recycling. incincnting a.II organic material. and minimizmg or dilni­
n~g makrials lhar :au landfalkd. lberefot"C. rwo dian~ were~ in wast.t 
lundling ar rhc fa.:iljty·: (I) a sludge ddiyllrator was installed ro increa:s~ the 
solids COlllClll of the F006 mcul hydroxide sludge and ttdu.:e rhe mJOUnl of 
ma1crial thar is disposed of ar huard<ius waste landfills and (2) the .:opp.er 
p)TI>;Jhosphar.c mar.erial was 10 be rreared in-house and not shipped off-silt for 
disposal. 
To minunizc hazardous waste gcncnrim. ion exchange can be coupled with 
elcdrol)-i;c reco,~·- A matcria.I b.ilancc was used to u!'·eslipr.c the feasibility· 
of such a s~-srcm. [)qlcnding on the conccnrrarion of the process waste warer 
entering rhe collection system. eirhcr co1wcntional rrcar:mcnr (precipitation). or 
neurr.alizarion should be used II wz discovered rhar one line cnrcring the 
.:olleCIJoa S)"Slcm. which has a flow rare of 15.S gpm. would bcr.cfir from an ion 
.:-x.:bangc elecrrol)tic recovery sysrcm. 
There arc 275 employees. War.er usage ar the faciliry is 100.000 gpd. 
st11~ of 00.,.,.t-The technolo~ is fully dc,·elopcd 
t«lut°"'fy principk-Aftcr condu..-ting a material balance the company implc­
mcnred technologies including process modificarion equipment redo:sign and 
war.er conscn-arion. Recycling. incincntio!L minunizing. landfilling. equipmcnr 
modifi.:lllion. on-sire rreaimcnt. ion exchange. ncutnlization. clectrol~tic m:ov­
~- were also used z clean tedulologies. 
'.\L\ TERIALS BALA~CE: 
wmte rduction by-- Improved opc:ratin~ ,iracticcs; ion exchange; elecrrolytic 
re.:o,·cry; proceu modification. equipment redesign 

_,e prodMc:tion-(1/#) 
Before . .\ftcr 

copper p~mphosphare 2.764 2.SOO 
metal hydroxide sludge 2s•. 410.000 101.67~ 

feetlstodir- (gpm) 

Before After 
Process nnsewarcr 176 106 
~lechanical scrubber water 118 0 
Son-.:onua cool111g w.11er 42 () 

f.qu1pmcn1 washdowm 10 0 

ilrtplla-Pr<><:cu water llm.• rates "·ere reduced approxunately "'°°• The resulL< 
of the flow rate reduction proved ctTecrn·c m increasing the repc;llabiht~ of the 
effluent stream .111d resulted m a 1reatmcn1 confid.:ncc level nf 99.4'" o. The 
1nstalla11on .ind opcrallon of th.: ~Judge: dchydr.11.:ir 111m:ased the sohds .:onlcnl 
of the f006 sludge: from 25 to 9~" • and decreased the ,·nlu~ b~ 7~·. which 

, reduced d1~:io·~I b\ JORJ2~ pound< per \CV In add111on. b\ cir\ mg the sludge. 



m.: la..iling apabil~ met 1hus the ~on:~ is rcd.:.;.ai 

...... a.. ~" ,_ • - - - c.•-· ---·-·-------------------------

sm.:c !I..: dispoAI .:osts in 19U w;.:rc S9.000 and tb.:y cicp.:.:t that Jtc .:osi for 
dispo5a1 of SCJ*3kd oils wlll be S:?.000. In addruon.. the mnua1 .:osl sa~lllg 

~ wilb !ht d!sposal of absotbcnl:s no longer cocamimrtd ,.,'lift TC A is 
$3-4.000. A net sa~ frocn ftf'~"ing •'lrgin TC A md aqutOC&S ck-men wdl b.: 
S7.000. This W2S akubled from !ht db"fcrm..""C in !ht 1981 cost of 'irgin TCA 
(S2-:'.0QO) and thc 1991 .:osts for aqueous cleaning solwoo (S20.000~ 

Olhcr ~-csscs mipkmmkd.. in addition to lhr: processes for ~ TC . .\. 

n.., pc"'-'"CSS lo lrQ[ tlK .:oppct' p~TOphospluk "'u designed :md msullo:d 
m-hous.. This ~d th.: outsi<k ~ dispos3I ~ apprommk~ 27001bs ptt 

year. ~to a m.uaUis .W-.""C oftlK luzardous ~ for a tt~-cly 
small .::3pita1 m•-csuncnt. a s1~~ pornoo of IM mcW h~-dro:Odt sludgl: 
~ ..:ould be shilkd to th.: proWo:tion of IKlll-hu¥dous mcul produ.-u 
(CO:\"TACT: T.:nd~ne Conne~-tion Sy-skmS. -' Pia:sburgll A.-cnuie. '.'asba. 
'.\"110306~) 

1675 1,1.1-TRICHLOROETHAI'li'E IS ELIMINATED FROM 
THE PRODUCTION PROCESS BY AQUEOUS-BASED 
CLEANING AT A FASTENING PARTS MANUFACTURING 
FACILITI.-ISIC CODE:~ (CST-UNEP000219) 

i includ.:d Ire~ w.apy wal&':r~ vii s..~~ and in·hc=.: pH~~­
The :11111u:al 53\lllgS from ~pboll and in-house trcabucd arc S20.000. The 
sa\ings from cbmg111g to an older ~ le» 10 an -.al s:n~ of S 1.200 
from reuse of th.: .:oolanl. Tht uimW sa'lll!!:S from ptt\'a1bllg spo~ of 
coolanls arc S UOO 

Sl")~L.\R\·: This f~;~· mmuf~1UrCS a.ails. supks.. md th.: tools 10 dm-c 
th~ fztcncrs. Tho: fastaiing tools ar.e made of :aluminum.. magnoium and 
.:arhon st«!. To proch.""C these fastening pats. ¢nding. milling. drilling. brh.: 
..-orking. hc:ll lr\!Jlm<Dl :md mcul finishing opa3tions .-: employ~ Pnor to 

1 

111311\ of~ opo:r:Wons. par1S ll'C .:kaxd in ;a oold ~li..--aion using I. I.I- · 
trichlor~ ITC..\). TC.-\ w;is being disc~ in thoe w:m.:w:ar.:r :at l.:•-cls 
twic.: » higfl ;is thr: ;atlo.,.-X.k lllllit. Atisorbmts uud :around th.: rmclun.: tools 

;alsc showed l.:\·els of TC..\ dUl P"".:nkd dispogl in th.: RgUlar trash. The 
compa1y·dc~-id.:dtoalkmplto.:limimtc:th.:uscofTCAfromth.:man11iacuing 

of fastaiing tools 
. .\ usk fore.: identified for pot.:ruw causes for .:'.'ic.:ssi,·.: TC..\ claning wzst.:s · 

toomu..il:anibbilit~.- of c~. unn.:c1:ssary clumpingofTCA. lxkof ~ 
av;arcncss. and~ parts .:l.::uting. Initially. th.: fam rcdu..-ai the mnbcr 
of cJ.:aning sutions from 37 to !7. Costs :assocAkd with dumping of ckmen 
w.erc nuke th.: rcsponsibiht:: of a.;h d.:pattmcnl Opcnion wcr.: surny·cd to 
~- TCA us.: and do:termin.: opinions for altcmilli.-.:s. 
The sclcctcd pollution pre·:cnllon m=asur.: was to use a lx:dcd tmk with liquid 
agjwion. pro..-ickd th.: n.:.:.:ssary chip rcmov .d and oil rcmov:al sy51Cl11S were 
prcs.:ut. In th.: madimc mainlcnancc areas. two mineral spirit cleaners were 
insWlcd and lh.: company is in lh.: process cf installing aqueous-based cl.:anmg 
s,_"Slm!S ..\1 lh.: rim.: of this case study. th~· had insUllcd 13 aqueous w:ashing 
systems and two(:?) rrunttal spirits .:!.:.ming systems. They cxpc:.."'t to 1i;a,·c ;a total 
of 15 aqueous syst.:mS. whi.:h arc .:entra.lized within cL:p.uncnts ...-hi.:h will 
rq>b.:e 37 former TC A locations 
Olhcr proc.:ss implcmmwion 111 addition to lhc proccsses for r.:ducmg TCA 
included tr.:illing ~· watu by· 011 scpantion and 111-housc pH neutralization. 
Also. a pr.:cision grind.er w;is replaced by an older piece of grindmg .equipment 
which docs not require \irgin matm:al. A "procedure" (not further dcscrib.:d) 
....-:is also r.:commaidcd that would pr.:vent the spoilag.: of coolants. 
. .\ppromalcly 6SOO gallons per year of TC A were used. '.'o odter m.::asure of 
the s.:alc of opcralions was pro\idcd. 
stage of devclopnwnt-Th.: clean tc.:hnology is in the implcmenw1on sugcs. 
All cquipm.:nt is not yet fully 1n.~allcd. The technology 1s fully commuc1al­
ized 
redtn°"'f>• princ:ipk-Th.: ciean t«hnology invol..-ed initially rcducmg 1.1.1-
trichlorxthane use and fin .. lly elimin3ling its use: by insull111g aqueous cleaning 
systems. 
!\IATERIALS BALA~CE: 
_,e ra/Maion by-lmpro,·cd operating pra.:ti.:es: suhstilute less toxic rav; 
m:atcnal 

_,e protlMdiDn-
B.:forc After 

1.1.1-lrichloroethan.: 
..-aur diocharg.: -400 ppb 111 waste n<·l dctecublc 

fudstodi1-
B.:fore After 

1.1.1-lrichlorocthmc 6SOO gallons 0 

F..c·o~o~CS: 

.:apilol corr-'Thc anllc1pated caprtal cxpcnd1111rcs dunng 1990-1991 on llus 
proJcCI arc Sl!0.000. This indudcs .:Mis for aqu.:ous cleaning s~-,;tc~. wa..tc 
w:atcr .;oll.:clion cqu1pr:ienl and cq111pmc:n1 mslallallon 
oprrrori8nlmainrmanu-Sl5.000 1n utihl\ .:ost;; are required for h.:Jtmg and 
pumping ;iqu.:ou.• l1111di. 
_,,,,,,, to umv1r-With an approx1ma1.: arinwl •3Vlngs of SS6JOO and 
SRO.OOQ m capital CM'-'· th.: pa\ ha1·k p.:nod 1s appros1ma1.:h 1.4 \Car.. 

ba,,fll•- ,\ ncl •a,·ing' of S7Jfl0 " C'<JIO:i.:l(d from r.:duc.:d d1,P•>'JI i.:o~l•. 

()\-er.all the: ~ sa'~ tro"' climimting TCA is IPJl'Oximalcly S56..m 
per y.:;ar I includmg the UIR uti~ .:osts). 

illlpra- Thm: .-: rqub!~· adnnla~~ thal annot b.: ~- qmntif..:d . 
Pamit coni:cms asso...-i:atcd with TC A discharge wen: ~ diminished by 
su.:c.:ssful~· negotiating ""-idl lhr: regulatory agca..-,.:s to tic: th.: mcul fmish 
discharge into the nearby to"'u ~er~=· Tix comrmy will no longer haw 
to report imder SAR.A for TC..\ "'iiid1 ..-ill S:&\-C consid..nblc tun.:. Elanimling 
TCA will also allow !he c;:ompmy· 10 ~a siroag ~~to the Swc and 
local .:ommunitic:s that they 11rc doing their p3rt 10 deans.: oven:: .:missions. 
thus increasing coiunmily rcbbons Finally TCA air disclurgcs ""ill be dim1-
naled. This may b.: cspec;:ially important since TC A Im .:ome und.:r inkns.: 
scnllllly and regulation beaus.: of its ozone depiction and .air toxics potaiti;a!. 
ob!llr.les ~is an extra clc..w:al cost associ3led .,.;th heating and pumpmg 
aqueous deaning fluids equal to S15.000 per y-car. TCA cold ckming had no 
util~·cost 

~-It is assumed that this case ~- w;as pcrfonn.ed bdwccn '.\o­
\'omtb.er 1989 and J~· 1991 because 1989 is the cbre "'"hen the go:als forw 
project wen: dcvclop.:d and 1991 is thc cial.: of publ~ of the document. 
(CO~I ACT: Sunlcy faskning Systems. Rocu 2. Ezt Gr«nwicb. Rl 02818) 

1676 REDUCTION OF WASTE GENERATION IN A CIBCKEN 
PROCESSING PLANT ACIUEVED THROUGH DRY CLEAN­
UPS. PLANT MODIDCATIONS. AND A WASTE AWARE­
NESS PROGRAM-ISIC CODE: 2015 (CST-U!'iEP000290) 
Sl.!\£\L\RY: The fa~11~· ~-.:sscs chicken nuggets by grinding 311<1 bl.:ndmg 
chickm meal. forming nuggets. ballcring and breading lhc meat and Ihm frying. 
mezing. and pao:kaging. The facility had higll W;alCI' u:sag.: and higll BOD 
loading of its wastcwa1er. Charigcs in Cily ~uorclinanceforced the comp;any 
to invcst1g3lc way-. to reduce llS bioclxm1.:al oxygen clemand(BOD) lo:admgs to 
the c~· sew.er. Following a wa.<t.: reduction audit a combuution of anplc~c.: 
lnining md supmision. proc.:ss equipment modific~on. bcacr houuk.:cping.. 
waste segregation and reclamauoo tc.:lmiqucs were cmploy·cd. A Wast.: Aware­
ness Program has b.:m CTUl"ial to •mployec 111..-olvoement. The major waste sour.:.: 
was raw chicken. fat dry bancr. and proc.:sscd nuggets w:ashcd dowll the floor 
dr.lins. Dry cleanup methods were employed. dry and wet wastes wae scpantc:d. 
processing equipment w;a.<; modified to caach particles pnor to hining the: floor 
Waler clean-up occurs onl~ aft.er all dry mgrcdi.:nis :arc rane•·cd from th.: floor 
md machinery. Collected dry was.le m:a1erial is sold off-site as animal feed or to 
bcrcnderd. 

The plan! has 275 employees and produces 2 S milhon breaded chicken nuggets 
daily. 
st111c of -U.elopmmr-The tc.:lul?logies :arc: full~ anplcmcnted. Some process­
ing equipment w;as spccific;illy modified for this applicat·on. 
udlnolorr prinapie-Trainmg and supc1\uion. recycl111~ reused arid rcda· 
ma11on process eq111prnmt modification. w:astc segregation and housekeeping 
were lllihzcd to :educe waste gcncra11on 
!\L\ TERJALS BAi.A:'iCE: 
waste rc•ction by- l111pro,·c:d operating praC11ets. 1111provc:d housckc:cpmg. 
training 

.. 'llSte "'"""dimi-{lbslda)·) 
Before: 

ROD 4.~00 

Waler 

f,C'O~O\flCS: 

Be for~ 
200.00<> 

Aftc:r 
2.:~o 

:\ll.:r 
\<>I reported 

Of'"ohnn/""1111/rnllnrt- SI 11. C•lfJ Jl<:r monUl 'd\01Rg:< 00 '""·l!:C <Uf•har~c f.:~' 



CL~.:...\NTEC DATA - ICPIC CASE STUDIES 

bJISc:d ~'Cl 1989 pri..-.:s '.\l.\ TERl..\LS BAL.\SCE: 
haefia- lndudie SI0.000 monlh g•-.ngs on~.~.~-~ 
from~ ~ million pounds of prot.cin 2n1 .::~-dr:ak dry'''~ off slk I« 
1156 ;as~ fttd md m unspedf><d~ ofw:ntJe smllo a ~.:nngpbnL 
RtuSmg this ~- ..--.: Dlhcr Ihm bndfdling ii ptt\·aits :1pprorim.udy 30 
km wttk of solid wasu b.eint sci to a bndfill 

1 

- ~ b;,r-RC-."O\"U produ."t lrom '°':ISk 

fatlstwk ~~opper Rei:,,_-~ i>. 11 k ~T 

ECOSO'.\UCS: 

a.op.a- The pollulzon ptt;.:nllOn clwt~ Wcr.! ID rcspoo5C lo a II<" C~ 
pMU3bll<lll Ofdulan..-.: w-tu...il Sd 11<v.- ~-;ag.e dis..-t1~r~ linulS :ind m.nasai 
sr.~ .:osts. ~-·s BOD L>;admgs ,,..:re wdl ab01:e th.: linuts md wcr.: ' 
'".:I" . .:0!11'" and BOD lo3din~ .-er.: cut b~- SO- •. W:lkr us.: wz miu.:.:d but th.: 
e~"t ~ ttd~.:d w:as unneportcd. 

Hsreda-i.:ttping tmpioyttS h:ibds from l'le\-.:rting b~dt to <>Id ...-:as1~ful w.i~s 

is a romtull dul~- ~.:om~ .esublish.ed a W:ast.e .-\...-~ ~ 
lo> kq> anp!.>yttS ID\-01\·cd 
.,1 +Ii- It is assurixd ~ w--at.:r us.: •us ttctu.:.ed :as a r.:sul1 l)f th.: ..-ast: 

mtu."tion i:.:.:hmqu.:s .:mplo~.:d. The aUlhor infers dw .. :ar.:r use do:.:lincd bul 
ne\·.:r expli.;tly sw.:s IL l111s usumpti.in \US us.:d in r.:p.:>n111i; th.: d.ean 
t.e..imol02'" bm.etits. 
1CO'.\T.\cr: Equity Group. R.:ids,-iU.:. ~orlh Carolina) 

1677 CAMERA MA.'WFACTURER RECYCLES FREO~ B\' 
USING NEW DEGREASERS--ISIC CODE: 3861 (CST­
UNEP000291) 
Sl")nl-'l.R\-: Pobroicf"s .:::un.:n di,ision us.:s fuon for .i.:ming pbsti.: parts 
met d.:.."trolli.: cin."Utt oo3rds that go into cam.:r.u. Prior to =!·ding most oftbt 
fr.:on us.:d for ~:asing "Z ttlaud to the air. ~cw ~~ w.m: installed 

thal t«'·d.: fn:oa b,- dfici.:ntl' .;:ooling freon'~ and rdUmlllgth.em through 
.:los.:d iuop ~d~g to a ~k liquid suic. st• of ~-Titc ta:hnolog~: is fully ~ion:al. Th.: 11<:\\ cl.:grcz.:rs 
were a\·aibblc .JI lhe tun.: of tbt .::as.: study. lb.: 311..:l.e did not indi.:ai.: if th.: 
.:qutpm.:111 wz radii~- a.-aibbk or c:ustom d.:sign.:d for dus facil~. 
Prior 10 us~ th.: II.:"' d.:gr.::ascn 84. 4° o of th.: fr.:on us.:d md.ed up as w:ast.e. 
. .\fta m.,t.aJI~ the MW d.:!"'eas.:TS 13.3°. ofth.: freon us.:d crukd up z ..-3$k. 

T.u n.:w d.:grc:ascn r.:du.::cd air nekaus of fr.:on by 57.200 pounds pa year 
(from 59.200 pounds to:: 000 pounds)_ f«dstod: use of freon went from 223 
lbs. of freon us.:d per production unit of .:amens produi.!.:d to .i_s lbs of freon 
used p.:r produ.."tion unit of amcras. 
rttlut.WO- principk-This t.echnology in\'olns clos.:d loop rcc~clmg and 
r.:us.,, of freon 
U\ TERL4LS BALASL""E: 
.. vsr~ r~ by- So1"cnt r.:.:o"~ 
F.COSO'.\UCS: 
opatllianl-arlaumc- PoiM01d repot"t.:dly re:al1zcs a n.:t annual sa\ings of 
S7S .000 p.:r year duo: to lower dispos~I costs and r.:du.:cd purcbzmg .:osts for 
freon. 
impot:t- Clos.:d loop rcc,·.:hng and reu.~ of freon reduced dir.:.."t abllosphcric 
rclez.:s of freon to air from S9.200 lbs. year 
tUsimrplimu-The anicl.: pr.:scnU the sa\ings lw already b.:ing rcaliz.:d. 
ho..-c,·.:r. the 1989 ligurcs arc listed as "pro,cctcd" 
(CO'.\"T ACT: Pobroid Coiporation. ~orwood. Colorado) 

1678 COPPER RECOVERY FROM PRINTED CIRCUIT 
BOARD ETCHANT USING ELECTROLYSIS-ISIC CODE: 
CST-UNEP00029l) 
Sl"'.\nUR\': Fmishmg ~r.iccs Ltd manufaaurcs printed circuit boards In 
making prinlcd ri1'uiu un"·antcd copper foil is etched awo&y b~ an acid solution 
of .:upric chloride. Dissolnd copp.:r reduces the dfccti\'mcss of the solution. 
The solution 1s 1yp1.:all~ r.:gcncnted by oxidizing the cuprous ion with a.:idificd 
hydrogm peroxide. The volume of solllll'>n. howcwr. incrnllcs steadily and the 
surplus liquor must b.: stored. The copper in the surpl11$ liquor IS prc.:1p11a1cd as 
.:oppcr os1d.: and landfilled. The nc,,. tcclmoloi;y u.•cs clcc1tol~11c rcco\·er:- with 
3 P\'C-bar.cd m.:mhr3M "hich allo,,.s the pusagc ofh~drogm and .:hlmdc ions 
hut not the .:oppcr The .:opp~.,. 1s 1tansf.:rrcd to the cathode and rc.:o.-crcd as 
pure n~kes 
. \staff of SS people :ire cmplcned m F.ngland 
rtOflt' nf tkvelnptMnl-Th.: te.:hnolog~ 1~ full\ 1mplem.:n1.:J and 1• .:omm.:r.:1ally 
a-all~hh: from Fm1shm1: S.:rv1.::e~ Lid 
uclrnolnto• principlt'_:Thc t.:.:hnolog~ 1m1•hc' re.:lamallon of .:opp:r t~•ing 
el.:.1rol\1i.: r.:.:<"·.:~ of a P\-C-h3$ed m.:mhr.tnc 

~-~\-.CSlmCnl .:osts ¥..: ~~.000 pounds st.:rbng 

~~ 
.-\nnu:al 005( 5a\"'ll~ rcponcd :IS 

Cost Sa'"ings ~bl.en:als 
Sa'"ings ui disposal .;:osts 

L.:s:s .:m:i costs 
Toca! 

-'*s to rtt#rt'T-':. ,-c3n 

6J)00 
1.000 

::.ooo 

a.,.a- Th.: qua!~ ~f th.: printed .;:ir.:wt boards IS impro\-.:d. DispoQI .:osts 

fol'~ .-0: \'iltu:all~ climimt.:d The .:t."hing solution IS m~ :11 its 
optimum composinoa Copper is ro:o>•·emt ma high \-:alu.e form .. md thctt ¥..: 

no hazardous chmli.::m to be lwldl.:d. 

(CO'.\,._.\CT: Finishing Scf\·1.::.:s Lid. Woburn Road Industrial Es:at.:. 
Kcmpston. _ B.:dfonkhire ~IK42-7Bl -_ Engbndl 

1679 RJCITIVE DUST RECOVERED AND REUSED IN A!li 
IRON FOUNDR\'-ISIC CODE: 3Jl2 (CST-l'NEP0002931 
SC\nlAR\": Precision iron foundmg in"ol".:s 1hc production of moulds and 
.;:ores from mi-awn of SZ'ld and .:b~ In th.: tnditioa.al pro.:.ess th.: f~ory sp.i.:.: 
is ".:nlibkd b~- clCIDCIOr fans. If s.."TUbbcrs arc used. the dust forms :a sludg.: 
which is dump.:d at higli .:ost. 

. .\I this founch. th.: dust .:oll.:ct.:d z sludg.: ~- w3ter saubbm is n:co\-crcd b~ 
rdllming it to da.: mix.er lo mm - moulds . .-\ spe.:ial sludg.: pumping systan 
uses.>. ccntrifug:al pwnpw-ah anatunl rubber impcllcrtoo•·~-omctb.: problems 
.associakd with th.: alnsi\-c propati.:s o>f the sludg.:. The .:omposition of th.: 

moulding m3.lcrul is conlrollcd ~- using a highly .:ffo.."tm: and 116ibk clo:­
tronic ,;:ontrol md dispby syst.:rn_ 

Th.: facil~ has 400 employees on a I~ ~c slk. O...:r 2~ .. 000 tomes of c:ast iron 
11re mdt.ed p.:r yar using two 4~1W .:k.:lric:al fumai:.:s. 
~of..,.,,,,_,,_ The t.:chnology is fully implcm.entcd 
uduullao' ~Tius technology un-oh-.:s recycling fugiti"e dust back 
in10 the manufa."tllring pro=;s. 
'.\U TERL.\LS BAL\SCE: 
_, ,ablaimr by- Reco\'.:r produ..""t from ..-JSt.e 

futlstock racn--Thc sys1em recovers 1600 t.: per ~-ear of sludg.,_ 
ECOSO'.\UCS: 
copilll/ cost-The capital Ut\'.:slmcnt "as 19.000 po1mds sterling 
opaari.onlnwintmanu-Thc annual savings arc 84.000 pounds sterlirtg_ (~la­
krial sa.-ings of 60.000 pound.• Skrl111g_ R.:duc:cd disposal charges of 24.000 
pounds sterling) 
mondu to rttllVer-J 
Unpola'-Thc S\"Skm rc.:o,-crs 99" o of the mouldirtg nw.:rial and sludg" gcn.:ra-
11on is reduced b\· 1.300 m3 .-car. Emissions are insignifo:mt. Higher qual~ 
producu arc pr~ce.1 and ~ working cm-ironment is imprond. 
(CO'.\,. ACT: Baxi Pzrtncrship. Browncdgc Road. Bamba Rridgi: .. Preston PRS 
6S'.". England) 

1680 RECOVERY AND USE OF METHANE FROM SUGAR 
BEET PROCESSING EFFLUENT-ISIC CODE: 2063 (CST­
UNEP00029.&) 
Sl":\nUR\': The fa.:il~- pro.:csscs sugar O.:cts gcncnring a wastcwat.:r cffiu­
mt with a high ch.:rm.:al oxygen demand. Traditionally. this cffiuc:nt was dealt 
with a.'Tobically by a wai.:r 11catmcm plant and its organic comem wasted Th.: 
.:Inn technology was to add m an~robic sugc to the: w:11cr ltcatmcnt section 
to con\'crt the organic contml of the cffiuc:nt to usahlc melhanc. Th.: fmn•"llU· 
tmn ukcs pla.:c in th·: d1gcsuon \csscl. the off·g» consists largely of methane 
with some carbon diox1d.: KC\" f.:aturcs of the pr"•ccss arc the pre-healing of the 
incoming stream using low-Brade: heat. careful cont·ol of the pH ;md dw 
re.:1r.:ula1ion of sluJg.: 111.: methane prov1d.-. process heat lo cir:- the pulp for 
use :Iii :in :immal f e.:d . 
Bnt1sh Sugar •>pcratcs 12 beet fa.:ton.:s and cmplo\'S 3.000 P~•>PI< Th.: Peter· 
hor.,ugh fa.:iht\" produ.:cs 100.000 tons of sugar per ~car 
1tat:' of tl,,ve/ap_,,t-The h:chnolo~ IS full\ 1mplcmcn1ed 
"clrnnlnto• pnnciplr-Th1~ tcchnolo!:' rL<es ;in anacrotn.: st.Jge to rc.:mcr 
methane frnm sugar h.:.:1 effiucnr t"nr ••'< a< a pro.:c~~ fuel 



'.\l.\ TERIALS BAL.\~CE: 
--~~Re.:o\<:r ~"t from '":ISie 
ECO~O'.\OCS: 

~-cast-Tb.: .:;ip1ul cost .,fth.: t.:..:hno~ IS 7'~.000 Engh<JI Pounds. 
..,,,,.....~.-\nmul ~,-~ in lo"'er scw;ag.: .:~ ;ire :::6.000 

po.'IUDds sterling m;i S.JOO p.iunds skrling in da."lri.:i~ cost ~' mgs. The nl11t 

,,f r.:.~,-.:r ... -J g:as is :~.000 p.ltlnds stcrhng 

-iis to ~-P'1\Nd. tun.: IS I:: WMS 

-,.a-The k.:""""-·~- n:sulkd :n r.:du.xd .:bc:mic;il oxygm dan.md 111 lb.: 

w;ist~:irc cffiu.."111 R ... -....,,-~ md us.: of m~ from ~i.: m:tn.:r m lb.: 

\.-:tSk w;it.:r dfluair w.:r.e a.:bic•·cd Luwc· opcr;lling .:osts and~ cons.:r­

\":ilton w.:r.: adckd bmr:ftts of tbc to:l:no~. 

~-It ts ;assumed tb;it the a.voomr.:s .:itcd m the souri:c do.:umcn1 
;ire oo ;i per pbnl b:asis :and n.x the toul of ;all I:! British Sug;ar pbnls. 

(CO'.\T-\CT: British Sug:1r pk. Oundlc Road. Pdcrborough PE'? 9Ql". Eng­
bnd1 

1681 )IASKA.1'1 MATERIAL SUBSTITUTION IN TIIE AERO­
SPACE l!\'DUSTRY-ISIC CODE: 3-179 (CST-L"!'"EP000295) 
Sl"'.\Ol-\R\": Cbcmi.:'11 milling IS 2 wc1giit redu..""tion pro.:.:s.• utilized on 

;icrosp~e and missile componcnl p;ins without ;aff.:CIUlg their suu..--tur.11 int.eg­

rn.·. In the chrnn.:21 milling pro.:css~ most :Urcr.ift component p2'1s ;a-c .:o•·crcd 

"'itb ;i .:o;dulg .:;ailed r.12Skmt The .:021.:d parts :arc s..--ribcd r.:suhmg in the 

remo•·al of the m;isk;tnt in .:.:ruin sclc..."1.:d areas a.• spc ... -ificd by the .:ustomcr. 

The ;in:zs "'her" th.: .:03ling m:asbnt bas bc.:n rrnJO•·ed u.: tt.:hcd m the 
~t.: solutions. resulting in th.: rcmonl of ex.:css weight 

Herdoforc. the nusbnt utiliud in OUT opcnti,'fl b¥l an :ulvc-rsc aff.:.:1 on our 

cimronmcnt :and workcr5. Tiic fomwbtion .:onumcd as mud\ :lS eighty•, 

pcr.:blorocth•·lcn.: and only 2boUI iw~· p.:r .:cot solids. C.ispim 111 conJimction 
with ~121.:k dc\·clop.:d ;a lugh solids low vol;atilc org;ani.: compound (\"QC) 

masbn! th3l rcpla.:cs thc solvcntbas.:: fonnubtion. 

This new t.:clmology not ool..- reduces fugiti•·e .:missions from spr.aying ;ind 

dipping :ippliauons it '11so chminatcs ;in~- .:miss ions from .:lean-up opcr;itions 

The .::qmpmcnt instc~ ofbcing .:lc:med wit.'1 S<'h"cntS IS now .:lc;ancd with ...-a1cr 

The ,. alcr from the .:lem-up opcnuon is flo.:cul;a1.:d and processed though a 

filter press and :i sun<lard ;acti\-;ited charco;il cartridge. The rem2ining \\"atcr is 
then rc.:y.:led blo:l :o the clean-up opcm1on ;and the dry solid is placed into a 

regul:ir lmdfill. 

Some .:ompani"s have .:hoscn to install expcnsi•·e ~ct on equipment; i.e .. soh·cnt 
r.::.:o,·ery units to th.eir opcntioos inste:ul of swit...--hing to less polluting wa1cr-

00me products. Solvent rcco•·cry 1D1its are me~- intcnsi,-~ thereby transferrmg 

the pollution sour.:.: to the energy sour.:c. Also the .:;arbon bed in the unit mu.<t 

c\cntually be d1spo:- :d of at" hu:irdous waste landfill. 

C.&Spim utiliud :ipproxunatcl~ 23.000 gallons of the C . .\.\: waterborne: maskatU 

!;isl y.:ar. 
state of ikvelop,,.,.,.,-l.til~atwn of C .-\.\: waterborne maskant is pro.-cn tech­

nolo~ This nutcrfal has b.:.:n su.:ccssfull~ applied al C;aspian for ov.::r three 
»e:ln It 1s ;als<> listed on the Boeing Process Spccifi.:at1on BAC 5772. Tthc C . .\.\: 

waterborne ma.•kant i.• ;a•·;ailable tod;a~. There arc several different formulations 

which .:an be modified depending upon each i,,dwidu.al organizations n.:eds. The 
equipm.mt required for successful .ipph.:at1on of v. ;aterbomc maskmt i.< readil~ 
;avail;iblc '.\.lost of the equipment that is used for ;applying solventbasc maskatU 

cm he c;asily ad;ipted for waterborne maskmt usage. Tiie nuior equipmenl 

.:hang.: "'ould b.: the dip tank for ...-hich a dcs1yi is rc;adily a\·ailablc. 

t1clrnolotcr principll-~l;atcri:il substitution 

'.\L\TERL\LS BALA~CE: 
Kastl '°"'aion ~-- Substinnc less toxi.: raw matcri:al; material subst1tut1on 

waste f1't>tlMtnLln-
Bcfor.: .-Vkr 

191!7 1990 
\"OC .:mis,1nns ttoll.') 4 ~o R 

\'<)( .:m1<.s1nnqg Ii 1200 iO 

F.C-O:'iO:\ncs: 

capllal cn.•1-h" .:.1p1ul rn\·.:stmcnt lo '"·11.:h o,·.:r 10 CA:\ v.a1o:rh11m.: mr.i...uii­

"the ••••I of a nc" dip Urik Jlld po"1hh an oh-n 1f one "not alrcad~ 3\ ailahk 

\IJll~ fa.:iht1c• .Ure.td' ha\C oHns "hr.:h ar~ nfkn dlrcad\ in u.'c for 'ol\cnf· 

ha•cd ma.•kanr, The '°'! of the Oh"TI and r.:dc'tgJI nf the dip t.tnlo. arc l"talh 

d.,,cnd.-nt up<•n lhc <11.: ol 1~.c un11 

tnDfltln tn rl'rm•,.,--f'.t\h,1..:k 1~ i:istanl.lfl•:•'ll~. du.: tn mor~ c;tnnr:cnt c:n\·1rnn .. 

menu! rcgul:irions It is lftC\-.ublc duI industr;. "'ill soon be rcqwttd to: l31 

s...-i1d1 O\"(!f to ... ~ to:hn ... -t"gics or (b) Ul\ est ID CxpcllSl\"C add-on COClll'o)I 

equipment Wb..-n all of the ~"l>StS of these !Wt> o;omphan..-.: opootis arc systcm­

:iu.:211~ comp¥Cd.. the C..\. \: produ.."1 requires one-tenth of the .:;ap1bl :md onl~ 
80"0 of the~ .oas1S wrscs solvent rc.:o•·~ 

U.,..0-- This pro..-css miu.:cs \"OC emissions ~ .is much ;is 95• ._ E •·.:ri more 

important Ihm emissions is the f:i.."I Lo2l our worl.:rs :uc not b.:mg cxposc-d t...• 

lite .:arcmo~ pe!~hlvrv.:lhvl.:n.: \\".: tw•·.: ;.:.:::\·::! ~itiYe s~!'t from t.lt.: 
nt:"'s mcda;a and regubtor~; agencies ~ to lh.- dnsti.: .:nussi® n:d1L-tions 31 

our fa.:il~. This is fur1h.:r ill~cd b•· the f;a,."1 th.e dl3t S;in Diego Air Polluuon 

Conl:rOI Distri.."1 a...-;anlcd Caspun 106.9 tons per yc;ar of Cbss ".-\" Pollublll 

Emission Rcdu.."tton Cmiits 11xsc .:ttehts ;ire in the b3nJ.: :uid can be used l21cr 

, for offsets al our facil~ « cz .:•·en be sold to other industries ...-ho m2y want 
1 t" .:xpmd w:ircrbomc CA.\: ts the method in wluc:h r. 1: ;applied 

o6sr.da--Sin.:c w3kr Wr.cs longer tc ~- :md ~ not flash off like soh·cnts 
the ...-oder must be tnincd in !he proper ;appli.:2lion E •·en thou pi the s;amc 

.::quipmct'tl is us..-d thc method of ;ipph.:aiion is different .-\noth<:r obsu.:1.: is 
~ing time in the o•·cn Smc.: "'at<:r is •·chide tha1 .:arrics th.: rmt.::rial to the 
part. it bas ;i slightly long;:r ~tng .:ydc. \"OC emissions = rcdu.:cd but Mt 

climinalcd by the tc.:lmolo~ . 

.as..,...;-s-lbc \"OC ~"ntcnts of sol•·cnt-b;asc mask:tnt :md CA .. \: m;i~ 

slighlly ·~-
(CO'.\IACT: Casp1211 In.:; Sm Diego CA. l"SA) Tcchni.:al contact: '.\lm 
faffari '.\l.alck i'.\C.. 49SI Ruffm Ro:ad. S;an Diego. Califonua 9:::1:!3. (6191 
279-0:77) 

1682 BEARING MAl'"UFACTURER INVESTS IN NEW MEDIA 
FOR COOLANT FIL TRA TION-ISIC COJiE: 356235003400 
(CST-UNEP000296) 
Sl"'.\01.\RY: \\'ast.: strc;am coosutucnts of concern ;arc spent .:oohng oil and 

filtering maicrials. In response to escalating opcr.ding costs for ;a coolant 

filtrallon sy-stcrn.. Amcricm ;...n Bearing installed ;a new filtnlion s~-stcm that 
has n:clu.:ed m;atcrial 11S2ge ;and lowered opcraling costs. The form.:r system 

.:onsistcd of imgneti.: ;and p;ipcr fill= to filter out grinding swuf from .:oolmt 

oil. It ...-;as1ed l.6i3 gallons of oil and 25 rolls offill(f papcrp.:rmonth. The nc" 
filter re.:yclcs coolant oil in a closed loop. zer<>-<lischargc sySlcltl It uses ;i 

pcrnwicnt polyCSICr endless-belt fifkr. elunimting "ii-soaked paper filters :ind 
ddi•cring a •·cry dry swarf This new ;appro;ach sncs on oil. filter mcdi;a. storage 

space. a..,d bbor costs. A sm;allcr version of the same system h;as b«n installed 

at a second American :\TI facil~ and is expc.:ted to produce comparable 

53\ing:>. 

staie nf tlndopment-thc clean technology is fully implemented. Hoffman 

Filtrati<>n Sy-sterns of Syncuse. '."<'" York prescrib.:d the \"acu-m;ati.: filter "Ith 
endless wedia. 

t«hnologr principl.e-mat.:rial substitution. proc.:s..• substitution. equipment 

modification. 

)L\TERL\LS BALA~CE: 
waste ,.et/Maio,, ~--Extended usc of raw m;atcrial 

K'OStl prodllction-

filter p;ipcr (rolls month) 
waste oil (gal month) 

ECO~O!\OCS: 

&fore 
25 

1673 

After 
0 

minim.al 

t1p1Tali4Htl""""1atam:!!- Since the filt<:r is fully automated. operation.al and 

maintcnanu costs arc lo" (nol quantified). 1.·11l11y requarCO'cnts ar.: not idcm1-
ficd 

urrpoct- With the new filtrations~ st.:m. there 1s less 011 and pap(!' 10 store and 

!landk. Opcr.ition.al and mair. ,an.;c cosl' arc also io...-er 

a•t11mptia111-E.:onomic data will VJ!) due to e.:onom1c climate. var:vmg. 
go,·crnmen'..11 regulations and other factor.; 

<CO'.'liT AC:,.: .-\meri.:an '.':n; !kanng Manufactunng Corp .. S.:hilkr Park IL ' 

1683 RE{'YCLING, MATERIAL AND PROCESS Sl:BSTJTI;­
TION AT PHOTOGRAPHIC EQUIPMENT MA!"i'UF AC­
TURER-ISJC CODE: J861 ICST-U!'iEP0002971 
sr:\l:\L\RY: Pol.tro1d IS 3 v..:11 known produ.:.,. ,,f pho1<'t.,-aph1.: cqu1pmcnl 

and supphc~ lnfomi:i!1on Mh•UI pro.;~.,, unit op.,.at1ons 1s nol pro,idcd m the 

rq101'1 Th.: folio" mg" a !1'.f of polluhon pr<\cnt1on mca"1rc:; 1mrlcment•:1 I" 

th~ '"ml'·'"' 

I <_1 



CLEANTEC DATA - ICPIC CASE STUDIES 

- Freon \";1j!Of from &g:tt:asing op.<nrions is .:o..,lcd utd m:ydcd in J. d~-loop 
S\ stan. tlm:s ~.:ing b..'th hu.vdous emissions ;md ~•-Pl.Wl:hasing .:osts. 

- Sodium dtrorr.:lle tr:uhll<>n:lil~ used in phO(o~plu.: p~ess.:s hJ.S b..en 
rcplJ..:cd ,.-ith ;a ne..-. oon-toxi.: dye pro.:css. In add1t1on to dimimllng h3z.vdous 

WJ.SIC .:missions. <WCrail U3Sloe ttlCJ.....:S 31'C filo nedtJ~-.ed 
- BJ.tt,-rio .::onb11t1ng m.:r.;uri. in \-~mg <-On.:cntr:l!IO!IS lu\'C beer. tnditionJ.11~ 

employed in Pobroid film pn>du.."t>. ~cw cubon ztn.: t.:.:hnology ha:; .illowcd 

J. r.:du.:ti<'ll of mo:r.:~ .:ont~ to icss than mcr.:u~ utd m:aKing the b3tt~ 

proou..-i more rc.:yd:ablc 

Sia~ of Mr~-The .:kut tc.:hnologics ;re fully implcm.:ntcd. 
t«luroi6t;,· prin~ccy.:1.: md reuse. m:11cri.il substitution. pro.:css suLsti­

tu11on 

'.\l-\.TERl-\.LS BAL-\.~CE: 
.. mt~ rmctimr It}~ Solvent re.:o,·cr~•: substitute less toxic ra...- 11131.:nJ.I 

.. -~ protladian-
B.:for.e .-\ft.:r 

F r"°n ttciu.:tion 
(lbs freon ttdu.:.:d unit produ..-tion) 2::.3 4-1.5 
s,>cfium .:hrom:11.: r.:du..-tion 
\lbs sodium .:hrom;itc u:s.:d 
unit produ.."tion) 18 0 
'.\.l.:r.::~ rcdu.:tion 
I lbs m.:r.::uric .::hlorid.e u:s.ed 
unit produ..-tion) 129 0 

EOO'.\'O'.\DCS: 
bo!ef.a- lndud.: ~75 .000 in a.·vuw s;aving; from fr.eon use rcdu.."tions .. and 

oth.:r s;a,;ngs (not ~ifi.:d) from oiMr hazardous 11131rnal use d~posal rcdu.:­
t1ons. 

impaa- Environrn.:nul benefits i.n.:lu& th.e ttdu.::tion ofh;iz;irdous w;ist.es as 

not.ed ab<>,·.:. which :in: greatly rcduc~ but not dimimtcd. 

(CO:\IACT: Pol;iroid Co!'pOration.. '.\.fassachUSdts. CSA) 

1684 INVENTORY CONTROL, HOUSEKEEPING PRAC­
TICES AND MA ITRIAL ~TION AT PRECISION 
SHEET METAL PARTS MANUFACTURER-ISIC CODE: 
ETCHING, PHOTOCHEMICALJSJC 3479 [CST-UNEP000298) 
Sl''.\BURY: The fa.:ility is a maker of precision sheet rnctal parts. including 

so far c.ell ...-af.ers. subm31'inc silencers and satcllik dish components The facility 

.:hcmically etches sta111less steel and nickel to a.::l!lcvc t!l.:ir f111ishcd products. 

Proc.ess unit opc:r:uions include: metal sheet prcp;u-;ation.. application ofl'\' -s.en­

sitiH photo-resist cx11osure to desired etching pJ.tt.:ms. and developing. 

• 1n,·cntory control is used to k.:cp tr3Ck of h3Zardous materials throughout the 

pl.lnt Daily site inspections k.ecp process efficiency high. Shelf obsoksccnc.e 

h;is also b«n greatly reduced. 

• Baking soda water developer h;is been substituted for a combination of 

methylene chlorid.:. I. I.I trichloroethane and pcrchlorcthyl.:nc solvent thus 

rcdu,;ing the h;iz;irdous nature of th.e waste. 

• Alkalin.: .::!caners have been substituttd for methanol. thus reducing tM 
flammability of the spent clcaning material. 

• . .\ sulfuric acid-hydrogen peroxide mix has replaced a chrome-based brigh1-

cncr. Although the acid mix also has hautdous prop.:rtlcs. chromium is climi· 

naled fro1n tM waste stream. Also. the acid waslc stream can be used to 

nanrali7.c an alkaline waste stream. 

stage ofdnelapmmt-Thc clean technologies arc fully implemc.1tcd. 

t~chno/Dgy principle-Inventory control. hou.<clt.ccping. maleriJ.I substitution 

'.\fATERL\LS BAL.\'.liCE: 
..-aste re""ction by- Substitute lcss toxic ra,. m.11eriJL improved ''• 

prJ..:ti.:~s 

..-aste J1l'O""ction-(tnnJ) 
Hcfo·~ After 

6!G 5411 

ECO'.liO\OCS: 

·1ng 

683 tons in 1988 t.:> 5"8 tons in 1989. pnm;inly due to rcdui:tions in lu.z;u-d.:>us 
sol\·.mt use 

(CO:\IACT: Brian Wassell. En,·1ronmcntJ.l C.:>mplian.:e . .\dministrator. 

. .\mcrian Et.::hutg :md '.\.l:mufacturing. 1373-0 Desmond Str;,.:t P;i.-oim;i. C . .\ 
91331. (818) ~I 18i) 

1685 PROCESS MODffiCATION. INVE1''TORY CONTROL, 
A.1'"D PROCESS EHlCIENCY AT PAINT MANUFACTURING 
PLANT-ISIC CODE: 2851 (CST-UNEP000299) 
Sl''.\BURY: The fa.:ility makes ;i van.ety of uchitc.:tural co:11ing:;. mdudmg 

paint products. xrosol spr:iy p.unts. and speciJ.!ty pU!ts. Paint b3ses m:ay cith.er 

b.e water (80". of produ.."t1onl or solvents. Pro.::css ra...- rnatcn:lls mdud.: r.esin 

solutions. emulsions .. soh·cnts. pigments. bactcri.:idcs. fungicidcs. :ind .:x't.en­

d.:rs. along with d.:foam:rs and surfacunts. 

P:aint produ.."tion b.:gins with the disp.:rsion of pigments. soh·cnts. resins. and 

J.dditi\-es in J. mill (smd. ball. or high-speed). '.\.!ills ar.e dcdic:11.:d lo one typ.e of 
produ.."t ...-bm fc;isibl.e 

Additional dilucnts. resins and additives (b;i."t.em:id.:s. fungi.::id.:s. ct.: J ;ir.e 

added to the dispersion mill diluent in 3 process known 3S let-do...-n. \\ n.:n the 
mix ;ichi.evcs the dcsired prop.:rties. mixing is stopped. the p:unt is fiher.ed. and 

th.: fmal product is stor.ed m v;irious siz.e cans for shipment cqwpmcnt d.eaning 

wastes. obsol.et.e stock. customer r.ej.ects. off-sp.:.: produ.:t spills. spent fiher 

b..gs. and empty raw matcri.il bJ.gs. W ast.e gcncntion rates were not csublishcd. 

Th.: following pollution prevention measures hav.: becn impiancntcd at th.e 
planL For equipment clcming wastes: rcplaccm.:nt of caustic dcanutg solution 

wit.'t propric~· .ill:alinie solution. miu .. ing cl.eanup residual volum.e: us.: of 

high-pressure spray systems to clan 1.-at.er-b:ascd process .equipment.. rcdu.:mg 
waste wlllcr volum.:: produ.."t dcdicatior. of let-down tanks to minimize interm.:­

diale cleanings: and batch scqucn.:ing (light to dark) to minimize int.erm.:di:11.: 
cleanup. 

For olnolLte stock: using strict in\·cntory control to prevent raw mat.:ri;il 

obsolescence:; and limiting obsolete fmishcd product in thc nm.: rnann.:r. 

For off-q« prodaca: rework of product into marketable goods; incr.:;ised 

quality control~: incrcas.ed process autom:11ion: ensuring good mterm.ed1:11.: 

cleanup practices to pr.event contamina1ion of subscquc:nt batch.es. 

For spills: recovery of produ.."t by mmu;a( scooping and re...-orlcing into produc­

tion line: and minir'li.zing the us.e of adsorbmts. as thes.e cr.eatc addi1ion:&! w:astc 

(the adsorbent makriJ.I). 

For fdla bogs: clc:uung and r.eusc of bags whcn.:vtt possible . 

For anpt)' bags: us.: of non haz;irdous pigments to eliminate the haurdous 

nalUr.e of the empty bag: use of pigment slurries. minimizing bag use: and us.e 

of water soluble bags th:11 can b.e add.:d to the b;itch along with th.e raw material. 
thus eliminating waste altogether. 

In addition. the plant employs wast.: stream scgrcg:111"n to keep solvent wastes 

away from water base wastes ("'ith both "'aste streams b.eing rc...-orlccd into their 
re•pective product lines). segregation of alkaline cl.eanup wast.es from nnse 

water wastes (with both waste streams reusc:d): on-site recycling of w;.ter-based 

cquipm.ent wastes: reuse of alkaline cleaning wastes and solvcnt-.::onta111111g 

cleanup wastes: and re...-ork of returned products into n"'" products. 

The faciiity produced approximately 8.S million gallons of p:aint in 1985. the 
latest year for which data was presented. 

Jtage of dndDpmmt-l'hc clean technologies arc fully implemented. Cenain 

of the listed technologies arc commercially available 

techno/DfD' principk-Produ.:tion moditica1io1L equipment modification in­
\·entory control. recovery a.-ul reuse:. malcrial subst1tut1on 

:\LHERIALS BALA'.liCE: 
K'IUt1 re""ctiot' b}'- Suh-t1tute less toxic raw matcnal: improved op.:rating 

pr;icticcs: improved hou.<ekeepmg 

waste pro""dion-((lb waste/gal produa1 
lkfore After 

0.34 0 

F.CO'.\iO\OCS: 
hmeflh- Include a rcdu,t1on m cost< asso.:rated \'Ith hazardou' >olvenl hm,flh- Include ,1 savings of S l 7R m11l111n 1n IJ1?dfill disposal cMt< from 
.1cqursrtwn and disposal, aloni:: with an accompam 1ng rcdu.:l1<m m apph.:allon l ?11.l-i!S. 

lahor ••»I-< (wtquanllficd J. impaa: F.nv1ronmcn1al h<-nefit.< include the chnunalwn of all landfilling of <ohd 

unpoc1- EnvrronmenL-J h.:ncfil< m.:ludc a rcdu.:11on m WJ..<lc g<no.at1on from 1 w.t.<le' m l?RS . .:ompMed 10 a i?R~ Incl of !126 Inn.< landfilled 
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