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PREFACE

The Energy and Emtronment Series of the Industnal and Tech-
nological Information Bank (INTIB) ends its second vear of
production with this special number.

The number is special in many wavs:

e itis a "double” issue—i.¢. it contains mamy more refer-
ences (almost 1.000) than previous numbers:

e it covers a key topic. that of waste nunimization. aiso
known as cleaner production or pollution prevention
This topic is central to the industrial programmes of the
United Nations Industrial Development Organization
(UNIDO) and the Umted Nations Environment Pro-
gramme (UNEP) and is highlighted by the joint “National
Cieaner Production Centres’ (NCPC) programme:

o it presents abstracts of the papers presentated to the first
and the third seminars on cleaner production;

o it provides the full text of over 100 case studies on cleaner
production. providing technological. matenals balance
and economic data:

o there is a secticn of abstracts in Spanish (the keywords
are available in English). obtained from an INTIB partner
centre in Pem.

UNIDO and UNEP/Industry and Environment have em-
barked upon the joint NCPC project (as mentioned above) to
bring the concept of cleaner production to a few developing
countries in each g2ographical region—more details are pre-
sented in the following pages which present the cleaner produc-
tion programmes of both organizations.

Information aquisition and dissemination will be an important
part of these pilot activities and this publication shows that there
is a wealth of data already available. from commercial and
non-commercial sources.

However. this information may not always be so easily ex-
tracted. as was evidenced by the work involved in preparing this
volume. For instance. the terminology used in existing data
bases is a barrier—"cleaner production’ is not a term in most
existing data systems. In addition. the concept still has varying
interpretations and the material “classified” by this terminology
reflects these variations—i.¢. one mav find the term “waste

—
)

minimization’ or “pollution prevention” but when one reviews
the abstracts. these are often not about waste reduction at source.

Nevertheless. the commercia: data svstems. as represented
by the first three data sections in this volume. have a great deal
io offer and show that industry is already implementing the
concept of “cleancr production —in fact. a review of the ab-
stracts of such data bases show that this concept is not new o
industns . Quite the contrary. it has becn around for many vears,
but under the guise of "process optimization’ or “process effi-
ciency .

Considening that

...there is no internationally agreed definition of
clean technology ... !

the methodology applied to select abstracts for the first three
sections of this volume was to consider

...the reamment and disposal of process wastes...

as outside the scope of this review._ in line with the conclusion
of the above-quoted paper.

This led to the inclusion of material on recvcling. specifically
“on-site” recycling. but also “off-site” recyvcling as the life cyvcle
of a product requises off-site rcycling (c.g. for automobile and
electncal product components) to suceed.

Special thanks for contributions to this volume go to:
UNEP/Industry and Emvironment. which provided the case
studies from their ICPIC system: the Pan Amencan Health
Organization's. Centre for Sanitary Engineering and Environ-
mental Sciences, which provided over 200 references in Spanish
from their data system: and. as alway's. to Materials Information
which provides three major international data bases to
UNIDO/INTIB. from which the first three data sections were
prepared.

All of the data provided in this and previous volumes of the
Series are available in INTIB's system of data bases

1 Clean Technology Studs. A review of clean technology projects supported by HK Government Departments. October 1940
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The reduction of industnal pollution by means of cleaner pro-
duction has been identified as the key to ecologically sustainable
industnial development. Cleaner production. also referred to as
pollution prevention and wastc mimmization. improves emi-
ronmental quality and often enhances profitability by eliminat-
ing waste at the source. It has been accepted. following the
Conference on Ecologicallv Susta'mable Ir ustnal Develop-
ment (ESID) in 1991 and the United Nauons Conference on
Environment and Development (UNCED in 1992, asone of the
primary tools for industry to achieve em ironmental improve-
ments while emaining competitive and profitable.

Cleaner production requires the coatinuous application of an
integrated preventive environmental strategy 10 processes and
products with a view to reducing nsks to humans and the
environment. The key issue is how to improve the efficiency of
industrial production by reducing waste and redesigning prod-
ucts to make them less polluting and easier to recycle. The need
is particularlv great insmall and medum-sized enterprises. The
need for action is threefold:

o Government policies must be developed that encourage
environmental management with an emphasis on pollu-
tion prevention as the first step in reducing wastes.

o Institutions must be supported that can effectivelv imple-
ment cleaner production programunes based on process
oplimizaton.

¢ Demonstration projects must be implemented that show
that the environmental and financial benefits of cleaner
production arc as applicable to small and medium-sized
enterprises in developing as in developed countries.

Devcloping countrics are secking to improve the productvity
of their industrial processes. They are requesting assistance in
conducting waste minimization studies. both at the en-
treprencunial level and in individual subsectors. in order to
examine the use of chromium in leather tanning. colour dve
maiching in textiles manufacturing. black liquor recovery in the
agro-based pulp and paper industry. etc.. Requests submitied
arc for technical experts as well as technical information.

The role of UNIDO
Cleaner production. onc of the four subprogrammes of the
UNIDO environment programme since 1990. was endorsed by
UNIDO member States in the conclusions and recommenda-
tions of the Conference on Ecologically Sustainable Industnial
Development (ESID). organized by UNIDO in 1991.

With its cmphasis on process improvements. cleancr produc-
tion is similar to process optimization. which aims to reduce
waste gencration in order to increase the competitiveness of
industry. Cleancr production builds on process optimization by
justifving process improvements on emvironmental as well as
on financial grounds. UNIDO has the capacity and ¢xperience
to provide technical assistance in the ficld of process optimiza-
tion. both at the sectoral and at the sub-scctoral level.

UNIDO activities
UNIDO has assisted scveral large- and medium-scale enter-
pniscs in process optimization in textile dyveing. printing and
finishing  Ancxample of such assistance is that provided to the

A%

Brazilian texiile sector through the Applied Rescarch Unit of
the Senvicio Nacional de Apprendizagem Industnial (SENAD
and the Centro de Tecnologia da Industria Quimica ¢ Texul
{CETIQT). now a self-financed trust fund project administered
bv UNIDO. The activities were aimed at computenzing colour-
metering. recipe opumization and dyve-house automation. The
goal was to achieve a cost reduction by reducing dyestuffs and
auxiliaries as well as energy consumption and process time. A
by -product of the optimization was a considerable reduction in
the amount of polluting effluents. The cost reductions achieved.
depending on the recipes. were as high as 40 per cent for
dvestuffs and auxilianies.

Another example of such assistance is that provided to the
leather sector. Through the Leather Development Centre in
Kenva. UNIDO has assisted enterpnises in enhancing process
and product technologies that have boosted their domestic and
expont potential and at the same time reduced the volume of
pollution generated. These process changes have included the
following: the use of air rather than sali drving to presenve hides
and skins. altemative chromium formulations that favour better
chromium uptake in the tanning of leather. and the use of
water-based rather than solveni-based top coats for finishing.

A third example is the work undertaken by UNIDO in chemi-
cal process sectors using hazardous or toxic chemucals. n
Poland. UNIDO has assisied in a piloi-scale demonstration of
cleaner production for cereal herbicides. InIndia. it has assisted
ir a pilot-scale demonstration of applicator- and environment-
friendly pesticide formulation That project imvolves integrated
safety disposal of wastes and promotion of safer pesticide
formulations. including biobotanical pesticides and more cffi-
cient applicaton technologies.

UNIDQO also has the capacity and experience 1o assist coun-
tries in formulating policies that encourage cleaner production
and enhance the capacities of national productivity and environ-
mental institutions to carry out cleaner production programmes.
Providing technical assistance in the field of cleaner production
involves several types of capacity building. depending on
whether the assistance is at the policy. institutiond! or enterprise
level At the policy level. UNIDO has capacity and experience
indevising industrial policies and strategies into which environ-
mental considerations are incorporated. At the institutional
level, UNIDO has worked in designing and supporting pro-
grams of institutional strengthening. combining technical ad-
vice. technical information. training. study tours and the provi-
sion of equipment. At the enterprise level, technical assistance
builds on the expertise of UNIDO in the field of wastc minimi-
zation auditing and in the technical aspects of individual sub-
sectors as well as on its extensive librarv of technical informa-
tion.

ESID Strategies and Policies for Cleaner Production
Existing govemment policics often encourage the excessive use
of resources by incorrect pricing or subsidics. or they assign
preference to traditional end-of-pipe pollution control over pol-
lution prevention. UNIDO is working with a number of coun-
tnes in the preparation of ESID strategies aimed at formulating
government policics and programmes that would promotc




cleancr production as an essential element of sustaimable devel-
opment plans. These efforts include reviews of existing indus-
trial. environmental and technology policies to idenufy those
policy components that are discouraging cleaner production and
to formulate alternative. proactive policies that would encour-
age cleancr production.

UNIDO is cooperating with the United Nations Envirorsnent
Programme (UNEP) and the World Bank in the preparation of
guidelines for pollution prevention and abatement in more than
50 industrial sectors. and it is contnbuting to in-depth UNEP
technical reports on clearer production.

Econonic growth with clean production

An international conference on economic growth with clean
production v.as organized in 1994 by the Commonwealth
Scientific and Industrial Research Organization and UNIDO
at Melbournc. Australia. Representatives of Governments.
industry and scientific and technological institutions partici-
pated in three davs of debate and discussion during which
practical approaches to ESID. were identified. Cleaner pro-
duction issues specific to 12 industries. including leather.
textiles. mineral-processing. metal-finishing and mining.
were discussed in detail in separate workshops within the
framework of the conference. A set of 10 guiding principles
for the achievement of sustainable development were drawn
up by the conference. The Melbourne Principles emphasize
as prerequisites to the achievement of ESID. the specific
roles cf all concemed parties and the importance of coopera-
tion between Governments. industry and research institu-
tions in both developed and developing countries.

Building institutional capacities for cleaner production
At the institutional level. UNIDO recognizes the importance of
well trained. equipped and informed public- and pnivate-sector
institutions promoting cleaner production. It is providing insti-
tutional support and information about cleaner production to
governmental and non-governmental organizations.

National cieaner production centres

UNIDQ. in cooperation with UNEP. is beginning to work
with industry-oriented institutions such as national produc-
tivity councils and chambers of commerce and industry. A
new programme has been launched to support national
cleaner production centres (NCPCs) in approximately 20
countries for a five-vear period. NCPCs will plav a coordi-
nating and catalstic role in cleaner production by providing
technical infformation and adv icc. stimulating the demonstra-
tion of cleaser production techniques and technoiogies. and
training industry and government professionals. Duning the
first phasc of the programme. 1994-1997, support will be
provided for cight such centics 1n developing countries and
cconomics in transition.

Capacity - building for cicarer production in Sri Lanka
Activities of UNIDO at the institutional level include suppon
for cleaner production programmes within environmental
management agencies. UNIDQ is working on sucha project
with the Central Environment Authonty of Sn Lanka. Itis
burlding the capacity of the Authonity to use waste-reduction
measures as the first step in achieving industnal compliance
withenvironmental norms. and is also providing seed money
from a revolving loan fund for low-cost cleaner technolcgies.
UNIDO 1s starting a similar effonn with the environmental
authority of Nepal.

Introducing cleaner production in enterprises
UNIDO supports individual sectors that are intcrested in
introdacing cleaner production programmes into their activities.
Some recently completed activities are in the cement sector in
Egypt and the cane sugar sector in Mexico. A demonstration in
the metal-finishing sector is curremtly under way in Pakistan.
Demonstrations in other Asian and Latin American countries
will be initiated during 1994-1995.

Cleaner pruduction at the Suez Cement Company in
Egvpt

UNIDO has just completed a cleaner production project that
assisted the Suez Cement Company in Egypt to achieve
significant pollutant reductions through source reduction.
These include reduction of 12 tons per dav of clinker loss to
the air from its Quanamia cement kiln. reduction of 20 tons
per day of maierial loss from the raw matenals area of its
Suez plant and an apparent matenal loss reduction of 152
tons per day from that plant’s kiln.

Cieaner production in India

For the past two vears. UNIDO has been working with the
National Productivity Council of India on the project Dem-
onstrations with Small 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 textile
dveing and finishing. The 12 plants that participated imple-
mented 210 options with an imestment of approximately
USS$ 300.000 which in turn resulted in monetany savings of
approximately USS 3 million. In the case of the pulp and
paper and textile sectors. there was a significant reduction in
volume of water used and organic matter discharged into the
environment. and in the case of pesticides formulation. there
was a significant reduction in toxic fugitive emissions and
health hazards risk.
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AN OPPORTUNITY FOR INDUSTRY

UNEP Industry and Environment




1. Summary

The cleaner production concept was coined by UNEP in Sep-
tember 1990. This paper explains the cleaner production con-
cept. why it is important. what are the benefits. what are the
barriers to agoption. and what can be done to promote it. The
final sections focus on the objectives and activitics of UNEP's
Clecanzr Production Programme and highlights two ongoing
activities. to illustrate how UNEP IE is promoting its implemen-
taton One of these actvities is the jomt UNIDO/UNEP Na-
sional Cleaner Production Centre Programme which aims to
stablish approximately 20 national centres in developing coun-
tries and 2conomies in ransition to promote cleaner production
actvities on the national level

2. What is Cleaner Production?
Cicamer production means the continuous application of an
integrated preventive environmental strategy o processes.
products and services to increase efficiency and reduce nisks to
humans and the emvironment.

+ For production processes: cleaner production included
conserving raw materials and energy. efiminating toxic
raw matenals. and reducing the quantity and toxicity of
all emissions and wastes before they leave a process.

o For products: the strategy focuses on reducing impacis
along the enure life cycle of the product. from raw mate-
rials extraction to the ultimate disposal of the products.

» For services: Cleaner Production reduces the environ-
mental impact of the service provided over the entire life
cvcle. from system design and use to the entire consump-
tion of resousces required to provide the services.

o Cleaner production requires applying kriow-how. im-
proving technology. and changing attitudes.

Many preventive terms - such as eco-efficiency. pollution
prevention. waste minimzation. source reduction - are in use
today. At UNEP. the term "cleaner production™ was chosen to
cncompass a comprehensive approach to production.  Thus
<leaner production covers both processes. products and services
and impacts of all. including their design. utilization and usage

FIGURE 1. Essential elements of a cleaner production strategy

of raw matenals and energy. It covers all wastes - hazard-
ous/toxic or not - whether em:tted into the air. water or onto the
land The term acknowledges that cleaner production requires
not onlv improving efficiency and matenal subsutution - using
tools such as technologv and know-how - but new managenal
skills and policics as well. It also acknow ledges the importance
of design and use of products as well as services. The cleaner
production strategy is schematically shown as figure 1.

3. Why is Cleaner Production Important?

In the long run. cleancr production is the most effective way to
design and operate industnal processes and to develop and
produce products and services. The costs of wastes and emis-
sions. including negative environmental and health impacts. can
be avoided or minimized by applving the cleaner production
concept from the beginung and apply 1t continuoush and
thioughout the entire life cxcle.

The costs of the traditional. reactive emironmental strategy -
the end-of-pipe strategy - are well known. For example. in the
United States. industry and government spend an estimated
$115 billion each vear. according a to U.S. government report
"Environmental Iavestments; The Cost of a Clean Environ-
ment” (1991). The World Bank estimated in 1992 that East
Asian countries would spend up to $20 billion a vear during the
1990°s to clean up environmental damage brought about by
rapid industrialization and population growth. Worldwide it has
been estimmated that over 300 billion is ocing spent each vear for
environmental projects. mainly for purchasing and maintaining
end-of-pipe technologies.

For manufacturing firms these costs do not add value to the
products produced. In contrasi. when clcaner 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 govermnment and industry. The lesson from the past is
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simple: 1t is less costly to prevent poliution at the source than
to clean it up after it has been produced.

Implemeriing cleaner production mav not solve all environ-
mental problems at a facility. but it will decrease the need for
end-of-pipe equipment and create less toxic waste to treat and
dispose. It oficn reduces workers™ exposure to hazardous
chemicals. and usualiv reduces the incidents of accidents that
can harm surrounding areas. Products that are designed and
produced with cleaner production in mind 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 have been collected by UNEP’s Cleaner Pro-
duction Programme. They are from the Intemnational Cleaner
Production Information Clearinghouse. discussed in Section
64

Example 1:

A leather tannerv installed a simple six step chrome
recovery procedure. The six steps included: collect
spent tanning liquor. add magnesium oxide and poly
electrolvte. conwol aciditv and stir. stop surring and
settle. decanting. add sulfuric acid. control acidity and
sur - readv for use as tanning agent. The imvestment cost
was US$40.000 but anmual savings were US$43.550
within the first vear. The payback period was 11 months.
Example 2:

A textile company reduced its dve. water and energy use.
and volume of waste water discharge releases by reusing
dve baths at the end of a cycle to prepare for the next
cvcle. Investment costs were US$15.000 but annual
savings were US$100.000. so the pavback peniod was
only 2 months.

Example 3:

~ combination of 8 process changes in a brewery re-
duced the overall COD and suspended solid loads to its
waste water facility by 19% (a combined measurement
in cubic meters). The savings in effluent charges alone
were USS 96.900 per vear.

Example 4:

A furmiture manufactuser implemented cleaner produc-
tion already in the design phase of the development of a
new office chair. Material substitutions included the
climination of heavy metals in the plastic pigments and
changing the base coating from polvpropvlenecoated
steel to fiberglass-reinforced nvlon. The seat cover is
now held on with a draw string for disassembly before
recycling. The supplier of the gas piston and castors
where asked to take their products back after use and
dismantlc for recycling. The savings in energy consump-
tion arc approximatcly 50% and the emissions of carbon
dioxide. phenols and fluonnc were reduced by 40-8(%%.
The production cost per chair was reduced by US$ 3 not
including potential savings in ecnvironmental cost.

5. If It Is So Good, Why Isn’t Evervbody Doing It?
The main reason people resist cleaner production is entrenched
habits and a reluctance to change. But other reasons have beer
documented as well Thev include:

e costs of end-of-pipe treatment strategies have been ac-
cepted as a cost of doing business. since in many cases—
especiallv in good economic times-these costs are not
very high in relanonship to other costs of producton:

o regulatory systems overwhelminghy focus on end-of-pipe
solutions:

e mismatches exist in responsibilities between the people
who can change processes and redesign products and the
people who manage the wastes they gencrate: and

o ther: is a lack of knowledge that alternatives exist.

The difficulty of implementing cleaner production is in adop-
tion. It is not alwayvs a problem to find the right or new
technology. But it does alwavs require changes in attitude at ail
levels of a firm. from top inanagement to shop floor. Cleaner
production is a corporate cultural shift: from the "poliution
control culture” to the "waste reduction ethic.”

Firms that do get serious about cleaner production have
managers who have announced that cleaner production is a top
prionty of the company and have followed through with corpo-
rate programmes to make it happen The programmes have
explicit Inceniives. ofien finzncial, for emplovecs o come up
with ideas that work. Some programmes have cleaner produc-
tion experts who roam the plant sometimes offering technical
advise but more often simply spreading the message. These
experts trv to get people to think differently about the unit
processes they operate evervdayv. They ask "why " questions and
do not accept "because it always has been done like that” or "it
isn't broken” answers.

Example:

Some employces of a DOW chemical plant in the United
States asked why the process they operated had a step
requiring frequent extraction of a waste product. The
process engineers analvzed the situation and discovered
that the step was not necessary and eliminated the step
and the waste.

Outside pressures can help make cleaner production happen.
especially as regards the products themseives. Consumers in
Canada have created abooming market for cloth shopping bags.
In many areas of the world. phosphates have been removed from
detergents. Automobile designers are. once again. making auto-
mobiles smnaller. lighter and reconfiguring them. The Montreal
Protocol has brought a sunset to the worldwide use of chlo-
rofluorocarbons. Negotiations are underway 10 make reduc-
tions or changes in energy use so as prevent global wai ning.

Inrovauve firms are not vwaiting for the axc to fall. Innsvative
governments s¢t up programmes and regulations to support
cleancr production activities in their countrics. UNEP [E pro-
vides all stakeholder with help and support in their actions.
wihiler they be national. regional. local or compam specific.
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6. UNEP IE’s Cleaner Production Programme
One of the main bammiers to the adoption of cleaner production
by governments and industry is a lack of information. Helpirg
eliminate that barner is the UNEP IE Cleaner Production Pro-
gramme.

The programme has roots that date back to Ic activites in the
mid 1970"s on low- and non-waste technologies. The Pro-
gramme was not formaiized. however. until 1989 in response to
directives issued by the UNEP Governing Council meeting that
vear. The Programme was officially launched in 1990 at the
Canterbury Seminar in the United Kingdom. In 1991. Direc-
tives of the UNEP 16th Session Governing Council eftectively
institutionalized the Programme. The Programme has also been
strongly endorsed in Chapters 20 and 30 of Agenda 21 Its
current workplan follows a decision taken ai UNEP's 17th
Goveming Council held in May 1993. and further expansion in
1996 and 1997 is following directives of the 18th Governing
Council (May 1995).

The traditional way of dealing with environmental impacts

“hasbecno. inessence. stand at the back end of industrial plants.
collect the waste bv-products and trv to control them in various
ways—sometimes by treating them through dilution or detoxifi-
cation or solidification—or simply by trving to contain them in
barrels or landfills.

Another aspect of this tradittonai management 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 about air pollutants. others about wasic 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. preventive rather than reactive. Inacleaner
production mode. one wommes about the totality--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:

e toincrease worldwide z'vareness of the preventive envi-
ronmental protection stratcgy embodied in cleaner pro-
duction. and

¢ to help government and industry develop cleaner produc-
tion programmes and activities that will expand the adop-
tion of cleaner production now-how and management
approaches.

These objectives are met by carrying out activities under
several closely related elements:

e Training and Technical Assistance.

o Publications.

e Working Groups. and

¢ International Cleancr Production Information Clearing-
house (ICPIC).

6.1 Training and Technical Assistance
Over the next two years. the activities of the Cleaner Production
proeramme: will increasingly focus on promoting sclf-sustain-
ing cleancr production programmes in developing countrics.
Building capacity within an organization. govemnmental or pni-

i

vate sector. is the most effective wav to ensure that the cleaner
production philosophy is implemented.

The process started in Paris in September 1991 when UNEP
IE held a workshop so that industy and government experts
from developing countries could meet and discuss their needs
with experts from countries that already have programmes
underway. Developing counuy participants came from China.
India. Malaysia. the Philippines. Egypt Poland. Russia. Mex-
ico. Venczuela. Ecuador and Brazil. By the end of the work-
shop. participants drafied cleaner production action plans either
on a regional or country basis. The China Cleaner Production
Programme. developed in cooperation with UNEP IE and paniy
funded by the World Bank. is an cutcome of this meeting. (See
Section 8).

In tum. the Cleaner Production Programme drafted a strategy
to support the needs identified at the workshop to make the
acuon plans a realitv. Ultimatelyv . [E hopes to further support:

o Industry demonstration projects.

o National Cleaner Production centres in developing coun-
tries (see Section 7) .

¢ Technical. managenal. and policy workshops and train-
ing sessions.

To aid the Cleaner Production Programme s training activi-
ties. as well as to support those of other organizations. the
Programme is in the process of deveioping a cieaner production
training manual.

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

Ore of the latest publications is a booklet on Government
Strategies and Policies for Cleaner Production The booklet
aims to explain to leaders in government and industry that
cleaner production is likely to lead to economic benefits as well
as environmental ones. that there is now an important window
of opportunities that should be seized. and that cleaner produc-
tion is the best way of fulfilling the requirements of Agenda 21.
The booklet emphasizes the important of the development of
strategics and policies to implement cleaner production. It spells
out an effectve overall strategy in beginning a cleaner produc-
tion programme. and describes some of the imnstruments that are
available to governments for implementing cleaner production
policies

The most recent publication in the series of cleaner production
technologies implemented in industry is the booklet Cieaner
Production Worl "vide I published in cooperation with the
United Kingdom. The booklet is the third in this serics. The
booklet contains 23 examples of cleaner production techniques
and procedures implemented all over the world. It shows that
cleaner production works and is good business indeveloped and
developing countries.

The Cleancr Production Newsletter. published twice a vear in
the spring and the fall, is availablc in English. French, Spanish.
Chinesce and Polish. It provides updates on the Programme’s
activities and the latest cleaner production ncws worldwide.




Otirer recent pubhizatons include: Cleaner Production in the
Asia Pucific Economic Coopemtigr Region (ir cooperation
with US EPA): Cleaner Production Warldwide (in < yoperation
with UK). The Audit ard Redwtion Manua! sor Industrial
Wastes (*n cooperztion with UNIPO): ard the Cimate Change
and Efficiency in Industiv (in cooperation with IPIECA).

A r1ew series ~f booklets on clerner oroduction in specific
industry sectors are under development. Jn 1996. booklets on
cieaner production in the following indestry sectors will be
pubiished:

*Food Processing industry

*Lcather Tanning industry

*Mctal Manufactunng industiy

*Textile Industry

6.3 Workinz Groups
The we.rking groups link the Programme with cleaner produc-
tion teciinology and policy devclopment experts. Tie Pro-
gramme currcntly has eizht formal groups. Two groups cover
issues on education. and policies strategies and instruments.
The six others are organized by £pecific industnal sectors:
Metal Finishing
Textilcs
Leather Tanning
Biotechnology
Food
Sustainable Product Development
Policies and Strztegies
Education

The members of the working groups voiunteer their time and
talent  Some groups are supported with funds or in-kand serv-
ices by associated groups. Forirtance. the Sustainable Product
Development Working Group has been financed by the Drtch
Ministrv of Environment. the Citv of Amsierdam. and the
Province of North Holland.

Working groups support the Cleaner Production Programme
wii- experts from aronnd the v. »:'d and provide technical re-
views for publications and inia- miation that goes into ICPIC.
Thev have been instrumrenul 1. n->viding new case studies.

Workiag groups 2isc help diswen_:nate information. The Tex-
tile Working Group publis:.zs sts own newsletter and has written
a technical guide. Tl» Policiz- angd Strategics Working Group
has been organizine seminars in Sweden. Lithuania. the Neth-
¢rlands and United Kingdom. ihe Education Working Group
has also organized a training w &shop for NCPC directors.

6.4 International Cleane: t.roduction Information Clear-
irsghouse (ICPIC)
ICPIC has been developed by the U.S. Environmen: Protection
Agency to share information on Clezner Producticn ¢lectroni-
cally. The original on-line system contained case-s*adies. pub-
lication abstracts. a bulletin of events. and a messane centsc.

In 1954, UNEP IE initiated a number of efforts to review and
impiove ICPIC. As a result of quandtative ant qualitative
revicws of the on-line sy<tem, ICPIC was taken off-linc. Efforts
was initiated to create new and exrand cxisting informztion
disscmination mechanisms. These cfforts include: a diskerte
vession of the database. an ¢ -mail and a World Wide \veb
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connection via Intemmet. and additional hardcopy publications
such as the Cler ner Production Newsletter. and the scnes
Cleancr Production Worldwidz.

The diskette version of ICPIC will contain much of the same
inforznsation as the on-line svstem. The major difference is that
the on-line message centre will be seplaced with the connection:
through Intemet. The diskette version will be available by
Jamary 1996. The World Wide Web informat‘on is also under
development.

6.5 Future of the Programme

In addition to these activities. the Cleaner Production Pro-
gramme will be expandis:2 its information dissemination et-
forts. For instance. the Cleaner Production Newsletier will be
translated into more languages. including Russian and Arabic.
ICPIC is beir., technically and substantively upgraded. For
example. the bulletin section has been modified and now cames
the same information as the newsletter. The kev consideration
is 10 develop the latest and current means of information transfer
(internet. etc.) whilc maintaining and maximizing the traditional
methods of transfer such as publications.

7. Implementing Cleane~ Production: The National

Cleaner Production Centres Programme (NCPC)
The United Nations Industnial Development Organization
(UNIDO) and UNEP [E have jointly launched a rew project to
promote cleaner production. This new programme is aimed to
support National Cleaner Production Centres (NCPCs) in ap-
proximately 20 countries over a five vear period. The NCPCs
are to plav a catalytic role in promoting cleaner production by
providing technical informarion and advise. stimulating demon-
strations of cleaner production techniques. and training in iustry
and government professionals. The centres are designed to be
managed by expcrienced country nationals and hostea prefer-
ably in existing non-governmental organizations. Support for
the project has come from the governments of Austria. Den-
mark. the Netherlands and UNEP.

In Phase One of the programme (started late 1994). NCPCs
have been established and in operation in the following coun-
tries :

*Brazil

*China

*Czech Republic

*India

*Me.ico

*Slovak Republic

*Tanzania

*Zimbabwe

On 13-15 December 1995 UNIDO and UNEP will host the
fisst annual experience exchange meeting between the partners
of the NCPC programme. The achievements of each NCPC will
be accessed aiid the ot UNTDO/UNEP initiative will be
evaiuated. The expected outcome of the ineetirg is a improved
straiegy for the joint programme

%1 Why NCPCs?
Scveral compelling reasons are evident for UNIDO and UNEP
to support the cstablishment of NCPCs in developing countrics.

i




There are needs to:

e Change national policies and industnal approaches in
developing countries regarding indvstnal environmental
management if they want to achieve ecologically sustain-
able industrial development. Current policies and ap-
proaches reflect earlier strategies of emironmental man-
agement from industnalized countries. The snategies
rely ondilution as the solution to pollution. and pollution
control as an option in some environmentally degraded
situations.

o Stimulate better information and technology transfer/ad-
aptation frorr industnalized and developing countries t©
industnial enterprises and environmental management
4gencies in developing countries. These needs were
voi, 2d at the Rio Conference.

o Demonstrate in developing countries the environmental
and financial advantages of cleaner production tech-
niques and technologies. Show that cleaner production
techmques and technologies are appropriate to their spe-
cific situations. Success of this approaches has been
illustrated in the IE supponed Cleaner Production Pro-
gramme in China. described in the following section

o Coordinate the promotion of cleaner production amongst
intermational organizations such as UNINO and UNEP
(as well as bilateral any muitilateral organizations). Both
UNIDC and UNEP have several activities that are en-
couraging cleaner production These activities reflect
individual requests coming from countries ard <ingle
purpose initiatives of UNIDO and UNEP rather than a
more objective, strategic approach to specific needs of a
country.

¢ Establish the capacity to develop and implement cleaner
production. To enable this shift the NCPC project sup-
ports country initiatives that would formulate and imple-
ment a coordinated and integrated programme for cleaner
production

7.2 Draw on the Experience of Others
In designing and iinplementing the NCPC project. UNIDO and
UNERP are drawing on the experiences of European and North
Amencan countries as well as UNIDO anc UNEP experience
from field projects. Of particular relevance are the PRISMA
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 Foliow-up to the UNCED Conference

UNIDO 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 rolc in the transfer of technical information and tech-
nology from developed countics to industrial enterprises and
cnvironmental management agencies in developing countries.

Morc information about the joint UNTDO/UNEP NCPC pro-
gramme ¢an be obtained cither from UNIDO. Environment and

iy

Energy Branch. Vienna. Austria or from UNEP IE (address at
the end of the document).

8. Implementing Cleaner Production: The China Project
The China Cleaner Production project is a component of a
World Bank Technical Assistance Programme 10 China’s Na-
tional Emironmental Protection Agency (NEPA). UNEP IE
was requested by NEPA 1o assist in the design and development
of a national cleaner production plan

The plan will cutline the prionties and steps to be taken for
investment to be made over the next 3-3 vear period.

The project was designed to:

e Develop and test a systematic approach to cleaner pro-
duction in China,

o highlight the potential for cleaner production in 23-30
Chinese companies.

o develop effective cleaner production Policies. and to

o disseminate cleaner produ~tion in Chinese society in gen-
eral.

The Wotld Bank loan will finance technical inpovations in
some of the companies that take part in the preject and dissemi-
nate the results to other industrial sectors in China and world-
wide.

The project has four phases carried out over a three vear
peniod.

o 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 audits in selected companies.

e Demonstraticn Phase: During this phase. three demon-
stration projects will be launched. these projects will
consist of doing an audit. gencrating alternatives and
implementing options. the expericnce gained. what the
effective measures are and what the barriers are to imple-
menting cleaner production. will be documented and the
results publicized.

¢ Policy Research Phase: Concurrent to the demonstration
pmjects. a set of policies to promote cleaner production
will be developed by analyzing existing environmental
and industrial policies. and their effects on cleaner pro-
duction. and an evaluation of the existing effective
cleaner production policies. Furthermore. obstacles that
are identified dunng the demonstration projects will be
fed into the final rccommended options.

¢ Information Dissemination Phase: Results from the pro-
Jject will be disseminated throughout Chinese institutions.
the Ulumate goal is 15 have 3000 companies working on
cleaner production within the next five vears.

The Preparation Phase was completed in 1993. and even in
this early stage. substantial economic and environmental bene-
fits have been identified.

o Sixty-scven cleaner production options. varving from
managenial changes to process modifications were imple-
mented. Most of them were low - and no-cost.

e Less than $16.000 (US) was invested and over $350.000
was saved.




e An average of more than 50% of the COD load in the
waste water was ehiminated.

During 1994 and 1995. the Demonstrauon Phase and the
Policy research Phasc will be completed. During this period.
more experts will be trained. the "Chinese Cleaner production
Assessment Manual® will be finalized. three industry specific
manuzls will be prepared. 30 compam specific demonstration
project will be completed. three models for disseminating the
cleaner production concept will be drafted and five policy
studies with recommendations for improvements to existing
policies and legislation. In addition. training matenals and
videos will be available for Chinese experts to assist in their
effornts to disseminate the result of the project throughout China.

One of the great challenges in the future development of the
Chinese Cleaner Production Programme will be to shift the
investment policy from end-of-pipe equipment to the integrated
cleaner production approach. This change in investment policy
will generate industrial growth together with environmental
improvements. a significant step forward in China’s effosts to
move towards sustainable development.

9. Conclusion
The agenda for the 21st centunv will be cleaner production.
Together with industry. governments and other international
organizations UNEP [E will continue to play akey roke in setting
the preventive 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 preventive integrated mulumedia approach of cleaner pro-
ducton
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HOW TO USE THIS PUBLICATION

The Energy and Environment Sertes consists of a recent techni-
cal report on a current topic (in this case. waste minimization).
followed by two sections containing abstracts of technical ma-
tertal.

The first section is entitled ~“Waste Minimization™ and con-
tains almost 500 abstracts of papers taken from three leading
inmternational databases on materials technology. The abstracts
are arranged under three topics: metals. advanced materials and
business aspects of materials technology.

The second section is entitled “CLEANTEC DATA™ and
contains a similar number of abstracts of technical repons
(mostlv unpublished). obiained and processed by UNIDO in the
course of its energv and emvironment information activities.
CLEANTEC DATA is the former name of the system of data-
bases established by INTIB.

This latter section is subdivided according to the source of the
information as follows: UNEP/IE (abstracts of material gener-
ated by the activities of the Indust:v and Environment office of
UNEP). CEPIS/REPIDISCA (data obtained from the Pan
Amcrican Health Organizations™ Centre for Sanitary Engineer-
ing and Environmental Sciences in Peru)—in Spanish: ENS!C
(abstracts of theses from the Asian Institute of Technology): and
ICPIC Case Studies (reformatted from the onginals provided by
UNEP/IE).

All the abstracts include:

¢ A sequential record number.
The ttle of the document in upper-case letters;
An alphanumeric code in brackets:
An aostract:
Author(s) and/or corporate author(s).
Other bibliographic details.

The case studies have a more complex format in order to
provide the necessary level of technical detail.

Three indexes are available. covering both data sections.
using subject descriptors from the Thesaurus of Metallurgical
Terms and Thesaurus of Engineered \aterials. published by
Materials Information. and the Thesaurus of Industrial Devel-
opment Terms. published by UNIDO. Therefore. there may be
variations in the application of terminology from the three
thesaurii- in some cases the use of singular or plural varies. in
others American English spelling is used.

NB: Please note that the following terms will not be found
inthe subject index, as they are the main subject of thisissue:
cleaner production: low-waste technology; pollution pre-
vention; recycling; or variations thereof.

The subject index includes the sequential record number of
the abstract and the title of the document.

Please note that matenals presented in the data sections may
have more than onc author with multiple corporate affiliations.
Therefore. 1o avoid ambiguity. the corporate affiliations have
not been included in the abstract. Corporate affiliation is. how -
cver. included in the corporate author index.

The author and corporate author (which includes author affili-
ation) index entrics include the name in alphabetical order
followed by the scquential record number.

General points to note:
» In some cases. the titles of documents have been edited
or translated:
o In the second section the technical reports are mainlv
unedited. unpublished papers.
SAMPLE EXERCISES:

To find abstracts on the subject “plating baths "

a) tum to the “combined subject index™";

b) look up the term “"plating baths ™ — there are 10 refer-
ences which contain an abstract number and the docu-
ment Gtle:

¢) takng the first reference. mumber "07717, mrn to the
data sections. which are in ascending numerical se-
quence. and look up the item — i.e. the full abstract
with bibliographic references.

To find abstracts of documents written by the author
“Bishop. Paul L.

a) tum to the “"combined author index ™

b) look up the name ““Bishop. Paul L.” — there are two ref-
erences with an abstract number:

¢) taking the first reference. number ~1371". tum to the
data sections. which are in asceading numerical se-
quence. and look up e item — i.e. the full abstract
with bibliographic references.

To find abstracts of documents associated with the organiza-
tion ~British Leather Confederation™

a) tum to the “"corporate author/affiliation index™:

b) look up the term ~“British Leather Confederation™ —
there are two references with an abstract number:

¢) takang the first reference. number ~1213". tum tc the
data sections. which are in ascending numerical se-
quence. and look up the item — i.¢. the full abstract
with bibliographic references.

To order the document with the item number ~"0960":

a) note the page heading — ~“Waste Minimization - Met-
als™.

b) tumn to page viii and follow the instructions under the
“Waste Minimization™ section.

To order the document with the item number *1387".

a) rnote the page heading — “CLEANTEC DATA -
CEPIS/REPIDISCA .

b) turnto page viii and follow the instructions under
“CLEANTEC DATA - CEPIS/REPIDISC A~
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DOCUMENT DELIVERY / PHOTOCOPYING SERVICE

Unless otherwise specified. all abstracts presented in this vol-
ume have been prepared from documents available at the source
of mentioned on the header for the respective sections. Should
vou be interested in 3 copy of the full text anicles/reports
presented here as abstracts. please send requests to the following
adrizesses:

Waste Minimization Section (pages 27-84}

Matenals Information
The Institute of Matenals
1 Carlton House Terrace
London SW1 5DB

UK

Tel: (+71) 859 4071

Fax: (=71) 839 2289

For an article of ten pages or less the photocopying rates are
£8.00/USS14.00 (USS17.00 overseas) with a mailing charge for
outside the respective coumries of £1.00/US$2.00 (USS3.00
overseas). Advance pavment is recommended to ensure fast
processing of orders. When ordering. please quote the title. the
subsequent numernc code and the bibliographic detaiis con-
tained in parenthesis at the end of the abstract.

CLEANTEC DATA—UNEP/IE i

UNEP/IE

Tour Mirabeau

39-43 quai André Citroen

75739 Paris Cedex 15

France

Tel: 33 D4371450.Fax: 33 DM 371474
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CLEANTEC DATA—CEPIS/REPIDISCA :

To request copies of the documents under this section. mention
the document title and the identification number in angular
parenthesis immediatelv following.
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The cost per photocopied page is US$0.20.

ORDERS TO CEPIS: Kindly forward a check against a U S
bank to the order of . CEPIS/REP.

Send all orders to the following address:

CEPIS

Pan American Center for Sanitarv Engincenng and Environ-
meraal Sciences.

P.0. Box 4337 Lima 100. PERU
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EXPLANATORY NOTES
o Besides the common abbreviations. symbols and terms. the following have been

used in the present article:

CAA Clean Air Act

CWA Clean Water Act

CAS The American Chemical Societv's Chemical Abstract Serv-
ice Number

CERCLA The Comprehensi- e Environmental Response Compliance
and Liability

EC European Community

CFR Code of Federal Regulations

CTRL Chronic Toxicity Reference Level

FAO Food & Agniculture Organization of the United Nations

ICPIC International Production Information Clearing House

IACT Intemational Association For Clean Technology

IARC International Agency for Research on Cancer

INFOTERRA Intenational Referral System

IRPTC Imernational Register of Potentially Toxic Chemicals
(UNEP)

IUPAC International Union of Pure and Applied Chemistry

NIOSH National Institute for Occupational Safety and Health

OECD The Orgzaization for Economic Cooperation and Develop-
ment

OSHA Occupational Safety and Healthy Administration

OTA Office of Technology Assessment (US Congress)

PER Pollution emission register

PPIC Pollution Prevention Information Clearinghouse (US/EPA)

RCRA Resource Conservation and Recovery Act

SARA Superfund Amendments and Reauthorization Act (1986)

TLCP Toxicity Charactenistic Leaching Procedure

TRI Tovxic release inventory

UNEP/IEO: Industry and Environment office of the United Nations En-
vironment Programme

USACERL U.S. Ammy Construction Engineering Research Laboratory

vOoC Volatile Organic Compound

This document was prepared for UNIDO by Chrisuna Ruiz




PREFACE

This informatton package has been prepared to describe the
current situation of cleancr technologies and some specific
aspects related 1o 1t such as chloninated solvents and methods to
reduce their use inthe paint and coaring as well as metal cleaming
industrics. The package consists of a short summarn taken from
differemt journals. conferences papers. and reporis—reference
to the ongimal literature. contained in the bibliography. will
provide more depih 10 this review.

An inforrmation package is intended as a nume-saving 100l
which supplies pnmary information sciccted from a wide van-
ety of existing sources which usually may notbe readily accesi-
ble to developing countnes.

I. INTRODUCTION

Eavironmental protection is now. more than ever. of high sig-
nificance 10 neariy all countrics. Regulatons are being imposed
10 limét releases from industrial plants. and pollution control as
a waste management measure no longer provides the solution
to maintain a healthy environment and profitable industries.

Waste minimizauon and its mamv related synomyms are to-
day’s interpretation of waste management. that is. to prevent or
reduce wastes at their source instead of treating the waste after
generation as is the case with conventional pollution control
methods.

Waste treatment methods produce a large amount of new
chemicals For example. the United States Environmental Pro-
tection Agency (EPA) [1]. estimates that incomplete combus-
tion of waste produces thousands of ncw chemicals of which
only about 100 have been identified. Furthermmore. disposal
methods are verv often unsatisfactory as the waste as such stifl
remains. even though in another form. hazardous to the environ-
mend.

Waste minimization brings several benefits 10 industry such
as morc efficient use of resources. less or no costs for waste
treatment. eliminaton of future disposal-related liabilites, safer
working conditions. and a positive public image. Experience has
shown that the im estment required to implement waste minimi-
zation methods canbe retumed within 3 vears orevenless. based
on the factors indicated above {2]

Waste minimization will also reduce the (legal and illegal)
traffic in hazardous wastes. which are frequently exported to
developing countrics for disposal. Around 3 million tonnes |3}
of toxic wastes have been transported from Western Europe and
North America to other countries in the last six vears. Regula-
tions. the increasing costs of pollution control metheds and fines
for noncompliance are. however. slowly forcing industrial
scctors towards waste minimization strategics.

Over 400 milliontonncs [3} of hazardous wastes are generated
annually . mostly by devcloped countrics. The chemical indus-
tnv. in panticular. is responsiblc for 307 of the wastes generated.
This result would predicate that short rather than long term

mcasures should be the main concemn n this industnal sector.
with Spects! Lo WOn given 10 wastes contaning hazardous
~ubstances such as chloninated organic compeunds. heavy met-
als. cvanides. and radioactive elements.

The competitive nature of this sector would also favour waste
minimization. since this is a cost-cffective method Such is the
casc in the paint and coanny industry where companies have
merzed due to harsh regulations forcing them 10 spend more on
pollution control. whick also led to the closure of small coating
manufacturers. Wastc minimization can be achieved by simple
and inexpensive procedures. such as housckeeping (e.g. careful
contro! of raw matenals and energy).

Several companies in the United States are now mvolved in
complete waste minimization programumes: SM withits success-
ful programume “Pollution Prevention Pavs ™. Dow Chemical
Co. whose programme ““Waste Reduction Always Pavs™
(WRAP) won in 1989 a internatonal award and ANMOCO
Chemical Co.. just 10 mention a few.

Despite the proven benefits of waste minimizato v govern-
ments have been reluctant to support this approach. For exam-
ple. in the United States. a leader in emvironmental issues. less
than 1% 4. p.621] of the 1988 federal budget was devoted to
this subject whereas international organizations such as EC.
OECD. UNIDO. UNEP have included waste minimization pro-
eramumes in their main activities. Strong public concern about
environmental issucs is one of the mosi powerful means to force
industry to take preventive action in poliution control.

Waste mimimization is, however. facing manv obstacles in
spite of the benefits it would bnng. For instance. lack of infor-
mation on ail ievels in industry and government hampers the
spread of waste minimization techniques.

This is especially true in developing countries. An imporiant
factor here is the high cost of telecommunications resulting in a
heavy information deficit on the latest advances in environ-
mental technologies. An example of where such information is
badly nceded is at the level of national legislation. In most
developing countries it is not even possible 10 cnsure safe
working conditions. especially in the mining. chemical. metal-
lurgical. and electroplating industrics. all of which are sources
of hazardous wastes.

This report attempts to describe the current state of knowledge
in relation to the different approaches to pollution prevention
and minimization of wastes containing chlorinated solvents. In
addition. three specific (hazardous) chlorinated compounds
which are of main concem for relevant industnal sectors were
sclected for review: 1.2-dichloroethane. methy lene chlonide and
nentachlorophenol.

The paint and coating as well as mctal cleaning industnes.
where considerable efforts have been undentaken to minimize
wastes. will be highlighted in this paper and illustrated by
numerous cxamples available in current literature. Supplemen-
tany information covering a varnicty of clated aspects of wasie
minimizatioi, is 2' aiiable from UNIDO upon request




IL. DEFINITION OF POLLUTION
PREVENTION

The only possible way to protect the environment is to change
from poliution control to pollution prevention options. The
former means handling wastes after they are generated. The
tatter means avoid. ehmnate. or reduce wastes.

The concept of reducing the gencration of hazardous wastes
during the production process has adopted several synonyms
according to the different emvironmental organizations dzaling
with the sudject. Most common are:

* Pollution prevennon: used by EPA

e Waste minimizauon: used in the United States

o \Waste reduction: long-used term

¢ (Cleaner production: uscd by UNEP

» Low - and free-waste technologies
~Waste reduction”” was used a long time ago. and 1t is more
related 1o United States governmeirtal actions in this matter. It
always referred to cutung waste at its source (source reduction).
This term will be used the most in this report.

However. there is an on-going confusion about what is termed
waste minimization. Because emvironmental organizations are
still at the developing stages in this matier. indications about the
priority of waste minimization sometimes appear discordant.
That is particularly certain when recycling is the option being
considered.

To the Office of Technology Assessment (OTA). waste re-
duction is the way to avoid. eliminate or reduce wastes in a
plant— a substantial benefit to the worker. company and the
environnent [3]. This can be achieved at various levels through
changes in technology. process. and operating procedures.
OTA s defiritiondoes not refer to recy cling techniques as waste
reduction, unless the wastes are recycled in the same production
process. According to it waste reduction does not inciude for
example. incineration. stability or stcrage [6. p.4]. even though
these methods are preferable to land disposal. OTA’'s definition.
in general terms. excludes pellution control methods as they
only transfer pollution from one medium to another.

Waste minimization. as defined by EPA [3]. includes the first
option of waste reduction plus recycling (fig.1). The former
looks similar to the OTA definition. EPA includes the following
definitions:

Waste minmimization: The reduction, to the extent
Jeasible. of hazardous waste that is generated or
subsequently treated, stored or disposed of It in-
cludes nnv source reduction or recyvcling activity
undertaken hy a generator that results i either the
reduction of total voiume or quantitv of hazardous
waste[7] or the reduction of toxicitv of the hazard-
ous waste[8]. or both, so long as such reduction is
consistent with the goal of mmmizing present and

Juture threats to human health and the environ-
ment.

Nource reduction: Amv achviy that reduces or
elimnates the generation of hacardous waste at the
source. usually within a process.
— (EPAs Report 1o Congress 1986 EPA $30-3W-86-033
However its definition of recycling lacks clearly defined borders
and could be understood as different recvcling options and even
as waste treatment.

As an illustration of the still unclear concept of waste reduc-
tion. Hirschhorn{9] mentions that in a conference. repre-
sentatives of Olin Corp. described ““four important achieve-
ments in waste redaction: a wastewater treatment plant. a cya-
nide-waste treatment plant. an incinerator.. and a facility to turn
wastes into concrete-like matenial that can be buned™”. They
even showed savings applying the “rew technique . However.
according to the basic concept. they are waste management
methods. not waste reduction.

II1. ORGANIZATIONS INVOLVED IN
POLLUTION PREVENTION

A. International organizations

1. United Natioos Environment Programme (UNEP)
UNEP was created as a result of the United Nations Conference
on the Human Emviroaunent. Stockholm. Its main concem is a
programme of global environment quality monitoring.

Hazardous wastes. an unfortunate aspect of industnial devel-
opment. have been recognized as the major threat to environ-
mental quality. Therefore. UNEP plays a key role in promoting
strategics of hazardous waste management along with legal
mechanisms to protect the global environment from waste gen-
erators.

Since the 1980°s. through its Cleaner Production Programme.
UNEP is reorienting the environmental protection principle
from traditional pollution control to waste reduction in all
industrial activitie-. For such purposes. help is given to devel-
oping countnies to adopt the use of waste reduction methods
where possible. Main activities to meet this objective are infor-
mation gathering and dissemination. increasing awareness of
the subject. training. and cooperative projects.

Through its different surveillance facilities. Earthwatch. and
the United Nations world-wide network. UNEP collects data
which is made into practical information useful to decision
making for environmental policy and gencral purposes. The
Earthwatch system includes the International Register of Poten-
tiallv Toxic Chemicals (IRPTC). the Intemnational Referral Sy 5-
tem (INFOTERRA). and the Global Environmental Monitoring
System (GEM). Several publications about the subject arc avail-
able from UNEP.




Figure 1. Waste minimization techriques

WASTE MINIMIZATION TECHNIQUES

SOURCE REDUCTION RECYCLING
(ON-SITE AND OFF-SITE)
PRODUCT CHANGES SOURCE CONTROL USE AND REUSE RECLAMATION
 Product substitution * Return 1o original  Processed for
» Product conservation process resource
e Change in product ¢ Raw matenal recovery
composition substitute for * Processed as a
another process by-product
INPUT MATERIAL CHANGES TECHNOLOGY CHANGES GOOD OPERATING
¢ Material purificatic « Process changes PRACTICES
» Matenal substitution ¢ Equipment. piping. or lavout ¢ Procedural measures
changes  Loss prevention
* Additional automation e Management practices
¢ Changes in operational settings * Waste stream segregation
e Material handling
improvements
e Production scheduling

o Montreal Protocol: an agreement signed in 1987 by
thity governments and the European Comnuunity. Its
main objective is to protect the ozone layer and assess the
impact of chlorofluorocarbons (CFCs). The Protoonl
came into force in 1989. by establishing short-term ob-
jectives. such as the gradual reduction of CFCs consump-
tion up to 50% by 1999.

Additional ozone-depleting chemicals. such as halons. carbon
tetrachloride. and methy| chloroform. cre also to be phased out
around the vear 2000. To cope with the phasing out. CFC
producers in developing countries will be supported financially
to aid development of alternative technologies.

— Source: EPA. ref. 50

tion on the Control of Transboundary Movement of Haz-
ardous Wastes and their Disposal.
The Basel Convention. signed by 116 countries and the Euro-
pean Community refers to the restriction and controlling meas-
ures of international transport of hazardous wastes and their
disposal. The agreement seeks to reduce hazardous waste gen-
eration by reducing the transfer of wastes o developing coun-
tries for disposal. Some aspects of the treaty include:
¢ Countries under agreement may not send their hazardous
wastes 10 countries were they have been banned. or coun-
tries where are not signatories of the treaty.
» Free decision of countries to accept or reject the transfer

Under the agreement UNEP is responsible for promoting its of them.
objectives. education and training work. holding and sponsoving o Full information about background and composition of
conferences. cooperation reinforcement among govermnments, wastes to be exported.

industry, and non-goverment organizations. permanemnt asscss-
ment of altenative options as well as data collection and clear-
ing-house functions.
o Bascl Convention: Transfer. handling and disposal of
hazardous wastes is a priority arca of work in UNEP
which caused in 1989 t..c adoption of the Basel Conven-

The Basel Convention includes a list of 45 categones of non-ra-
dioactive wastes that are considered wastes. Among the most
important arc heavy metals. organic cvanides. phenols. and
phosphorus compounds. Industrial solvents. 2 main subject to
be dealt with in this report. arc under the scope of UNEP's
Cleaner Production Program.




UNEP is responsible for promoting the use of new routes in
producuon processes and products ustng solvents to reduce
emissions and wastes. A working group is devoted to halogen-
ated solvents. Its objective is to identifv and disseminate suc-
cessful examples of substitution and reuse of halogenated sol-
vents.

UNEP has developed several computenzed information
sources helping signatory countries imvolved in UNEP pro-
grammes such as the Informatior Source Ozone Action Infor-
mation Cleanng House and the Intemational Production Infor-
mation Clearing Bouse (ICPIC).

2. United Nations Industrial Development Organiza-
tion (UNIDO)
UNIDO is a specialized United Nations agency devoted to
promoting and strengthening industrial development in devel-
oping countries.

A top priority of UNIDO's activity has usually been the
reduction of waste in order to improve efficiency. commonly
referred to as “process optimization . Developments achieved
in the textile and leather sectors are examples in this field An
increasing percentage of projects caried out in developing
countries are concerned with environmental issues. UNIDO is
working in mamv developing countries on cleancr production
projects with the aim to demonstrate dual benefits to the com-
pany and to the environment applving 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 environmental agencies in-
creases its scope of a.sistance on the subject. A program cover-
ing a five vear period with UNEP has been initiated to support
National Cleaner Praduction Centres (NCPCs) in approxi-
mately 20 countries. however. UNIDO is conscious that gov-
ermnment’s policies and lack of information are bamiers to the
advancement of cleaner technology in those countries. There-
fore. it will endeavor to identifv those aspects ~f idustrial
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 UNEP on cleaner
production in several industrial sectors. Major information
products and symposia suppornted by UNIDO related to this
approach are available from UNIDO upon request.

Future work of UNIDO will imvolve the evaluation of the
environmental impact from hazardous waste management pro-
jects. training in hazardous wastes managcment. and hazardous
wasle reduction.

The promotion of cnvironmentally sound management of
toxic chemicals is another field of work of UNIDO. Therefore.
it is constantly in touch with scveral organizations in order to
achieve this. Amongst them. wc can mention the World Health
Organization (WHO). World Bank. FAQ. and IUPAC.

Through its Environmem Programme. UNTDO is supporting
clecaner production activitics. Being conscious of the value of

information related to these goals. an overall informaton pro-
gram was developed. making use of 2il exusting information
resources available in UNIDO. In order to provide information
services and products to industries. UNTDO has established
computerized information svstems and nerworks under the su-
pervision of UNIDO's Technological Information Bank (IN-
TIB).

a Industrial and Technological Information Bank
Through its Industrial and Technological Information Bank
(INTIB). UNIDO has access to the latest developments in the
industnal sphere.

In order to promote to small industries indeveloping countries
the practice of cleaner technologies. INTIB maintains the En-
ergy and Environment Information Sy stem (EEIS). This task is
coordinatzd with key institutions in those countries which fa-
cilitate the flow of information to smail and medium-size indus-
tries.

The EEIS provides many cost-effective information services
covering a wide range of sources. such as directonies (institu-
tions. experts). available technologies. state of the art reponts.
and information packages. This work is extremely valuable
taking into account that a major barrier for these countries is the
high cost of commercial computenized information systems
INTIB databases include:

¢ Industrial Development Abstracts (IDA): abstracts from
reports on UNIDO's technical assistance activities.

¢ Referral Database on Energy and Environment (REED):
a multipurpose database including institutions. experts.
training. bibliographies. industnal process descniptions.
environmental audit. etc.

B. United States environmetal regulations
Industnal hazardous wastes are a high prionty concem for
developed countries” governments. The United States is no
exception. having an enormous task in environmental protec-
tion. Many organizations such as the Congress Office of Tech-
nology Assessment (OTA). ihe National Academy of Sciences
(NAS). and EPA’s science authorities strongly support the
adoption of waste minimization strategies.

Subsequently. many items of United States environmental
legislation have been passed: the Resource Conservation and
Recovery Act (RCRA). the Clean Air Act (CAA). the Clean
Water Act (CWA). and the Comprehensive Environmental Re-
sponse Compliance and Liability (CERCLA). According to
current United States environmental policv. 3 federal pro-
grammes 1o reduce pollution have been established: the Poliu-
tion Prevention Act (1990). the EPA’5 33/50 Program (Volun-
tary Reduction Program), and the Clear Air Amendments’ Early
Reduction Program. Nearly half of the states have aireadv
established or proposed pollution prevention legislation.

Pollution prevention is gaining acceptance worldwide. The
revolutionary concept of sustainable development as a priority
clement to be included in national plans is an effcctive alicrra-
tive to waste management. In the international sphere. organi-
zations such OECD. UNIDO. and UNEP have reinforced this




approach by eclaborating complete studies on the matter and
holding relevant conferences on sustainable development.

Other countries have also developed pollution prevention
programmes. some of them more stringent than those in the
United States. Significant examples to mention are the Japan Air
Pollution Program and the Netherlands Hazardous Waste Pro-
gram. Canada has also implemented a pollution prevention
program (Green Plan).

1. The United States Environmental Protection Agency

(EPA)
The EPA was established in 1970. Its directives are nationwide.
Even though its policy was clear about waste reduction as a first
choice of waste management. the government never followed
these measures with effective programmes. On the contrary. the
emphasis was put info poliution control rather than poliution
prevention.

Nevertheless. United States industries recognized benefits
from preventing wastes at the source rather than facing large
costs for pollution control or legal actions for health injunes.

RCRA (1976). which deals directlv with hazardous wastes. is
under EPA administration. By this law industry is required to
design a syvstem able to track wastes from their source to final
site of treatment. storage. and disposal. In the United States. the
hazardous and solid waste amendments of 1984 require that ali
generators establish waste minimization programmes. They are
also required to submit an accounting of waste minimization
activities along with effective reduction achieved in terms of
toxicity and waste volume. An imponant EPA program de-
signed to reduce hazardous wasic is the Superfund Program
created under authoritv of the CERCLA.

The Emergency Planning and Communiry Right io Know
Act. commonly named TITLE OI of the Superfund Amendment
and Reauthorization Act (SARA). was adopted in 1986. The law
came into force in 1987 and requires that United States manu-
facturers repont annually to EPA their total toxic chemical
releases. To that purpose. the Toxic Release Inventory (TRI) has
been established containing information on more than 300
chemicals. The TRI i . arvided into 20 categonies of chemicals
released into the air, water. and soils by manufacturers. In this
way. the TRI provides to the public information about emissions
and other toxic chemical releases spread within the entire coun-
uy.

1IV. ECONOMICS OF WASTE REDUCTION

This aspect is the key element in achieving the ““go ahead™ for
wastc reduction projects. The economic evaluation of a waste
reduction project through its different aspects allows the com-
pany to cstimate and asscss financial costs and tencfits. This
information can be compared tv the costs of conventional waste
management.

Factors such as increasing costs of was!c management and 1ts
disposal habilities arc decisive in determining whether compa-
nics should devote =fforts towards waste reduction alternatives

Thesc options arc now being given prionity by many compa-
nics. particularly thosc with a high level of waste production,

for example. elcctroplanng. steelmaking or those who have
already had legal confrontations due to violation of environ-
mental regulations [10]. For those plants where waste manage-
ment is minmal. the economics will not be relevant at this stage

A. Importance

Competition for funds. as always. is high especially when the
wasie reduction practice is stili unknown The allocated budget
1s 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 10 be considered it must be
demonstrated that the new option is technically and economi-
cally feasible. The cost reduction at each stage of the process
should be apparent. Because of the seventy of environmental
regulations. waste treatment costs play an important role in dav
todav running costs. so anv reduction in these will influence the
chances of a waste reduction project being nstalled.

B. Some economic considerations

It is imporant how companies allocate their resources in the day
1o dav plannir.g of waste management as it can senously affect
the way 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 inthe plant's/manager’s budget as production
costs and therefore come under his scrutiny. they will serve as
an incentive for cost reduction. thus indirectly influencing the
choice of wastz reduction alternatives.

Companies assessing a wasie reduction project often only
account foz direct costs. such as process cquipment. raw mate-
nials. labor and waste disposal. Significant indirect costs such as
waste treatment. permits and training and less tangible costs
such as compar; image and consumer response are usually
omitted.

However. according to EPA [11]. with severe envirormental
regulations. the inutial permit costs must now be included in the
capital costs for many of the recveling and existing waste
management techniques. Manv of the new waste reduction
opti2us have the advantage that environmental pcrmits are not
required. For a new company. the inclusion of waste reduction
techniques is obviously beneficial. It is also important to con-
sider that any costbenefit analy sis will be valid fora fixed ume.
due to fluctuating raw matenal costs. liabilities. etc.

C. General analysis procedures

Many meiliods of financial analysis are availabl to help man-
agers 1o assess the real value of a capital investment if a waste
reduction project is being assessed. Firms (especially the new
ongs) can presently show economic benefits if they do not have
any cost for waste treatment or disposal units. Capital and
opcration costs are two major components in waste reduction
projects. Data on these can be obtained from different sources.
such as EPA’s Data Banks. vendors. and conferences.

To cope with all thosc "hidden™ costs. usually omitted in a
convenuonal project financial analvsis. Freeman {4. p.637),
mentions the Total Cost Assessment (TCA). prepared by the
Tellus Institute for the Northeast Waste Management Officials




Association (NEWMOA). TCA aliows the decision-makers to
have a wider perspectis » on waste reduction investments than
those suppiied by traditional financial analysis methods.

The TC/ has been designed for jong-term costs and savings
navbacks for waste reduction options. assessing. in particular.
all those omitted cocts along with f:abtlities costs. It is claimed
to be a simple method to learn and use. requinng onhlv basic
knowledge of computers. financial language and calculzations.
The extensive collection of data required by a TCA constitutes
an imvaluahle source of informat.on on waste composition and
mamgement costs which is rather difficult to get for other
svsicms.

Another inethod available is by EPA. Profitability is esti-
mated us.ng standard indicators such as the pavh-..k penod and
discounted cash flows. return on invesanent and net present
vaiue. A summarized list of items for capital and operation costs
from thi¢ method includes:

1. Capital costs:

(a) Farchased process equipment
(b) Matenals

(c) Uity comlection:

(d) Site preparation

(e) Estimated installation

() Engmneering and procurement
(g) Start-up

(h) Training

(i) Initial cataiysts and chemicals
(j) Working capital

k) Equipment salvage value

2. Incremental operating costs and revenue:
(a) Waste d*sposal

(b) Raw material consumption

(c) Ancillary catalysts and chemicals

(d) Labor costs

(¢) MMaintenance and supplies

(f) Insurance and liability

(g) Increased/decreased production

(k) Marketable bv-produsts

— Source: Freeman. ..et al.(1992) 7. Air ' aste VN anage_ dssoc. Vol.«2,
No 5. p.A38. Mav 1992

Relevant costs such as disposal. shipping. waste treatment
charges. aw matenals costs. operating and maintenance costs.
must be prioritized when assescing a waste reduction project.
They are verv casy to calculate. and savings on these costs are
of great significance in assessing a wask. recuction project
economically .

In thus method. to obtain profitability data. one must usc the
estimated net cash flows for each vear of the project’s life. for
example. the difference between the cash income and outlovs.
I{ the capital is not represented in a project. cost-effectiveness
can be assessed by operating costs. However. for projects with
large costs. a more exhaustive evaluation must be donc.

The payback period is « technique to assess profitability It
refers to time in which a project can recover the initial cash
outlay. Usually eiven in vears, the general fermula [11] s

Pavback period _

Ceputal invesnment
Annuc! operating cost savings

(in vears)

The pavback method is recommcnded for a quick assessment of
profitability. For low-nisk investments. a pavback period firom
3-1 vears is considered acceptable. The remaining discounted
cash flows techniques (IRR: internal mate reum. NPV: net
present value). are more usefui for projects that have to compete
for funding. According to EPA. for projects with a low level of
risk. an IRR (after tax) from 12-15% is normally acceptable.

Alhough a waste reduction project reduces environmental
poliution and is a safetv risk for a companyv. one cannot be
certain tha this method can iotally eliminate kiabihnes.

The EPA method includes work sheets 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 find a simplc pavback. IRR and NPV
for projecis requiring capital investment. Sheet No.9 is also
included to calculate pavback. capital and operating costs if a
simplified. assessment is aeeded.

For more detailed irformation. refer to the EPA manual [11].

o Freeman reviews another relevant method of cost analy-
sis. ~"The economic analvsis model for hazardous waste
minimization™. prepared by the United States army
(USACERL). This technique allows the user to evaluate
the life cvcle costs for different hazardous waste reduc-
tion options and finally to compare this result with the life
cvcle cost of the current process. Priority is given to
source reduction. recovery and/or reuse. and treaument.
respectively.

This system has been designed to assess the financial costs of
six waste streams of more concern for the United States Army
waste solvents, electroplating operation wastes. paint-stripping
wastes. industrial wastewater sludges. used oils. and battenes.

This method is widely used in over 60 army installations in
the United States Ir also allows assessment of waste reduction
options in other waste-streams. Dharmavaram et al [12] provide
more detailed information about this method.

¢ Another EPA method of cost analysis has been prepared
by the Office of Solid Wastes and contained in the “*Pol-
Iution Prevention benefits Manual . Here. costs are com-
paired between different waste reduction options and the
current process practice. The assessment is camried out
according to cost level (Tier 0.1.2.3; as named by
McHugh [13]).

Tiers 0.1.2 and 3 are refened to normal as costs. hidden costs.
liability. and intargible costs. respectively. !n this method. at
each incremental Tier. esumated costs of wastc reduction option
are compared wit! all the cost savings resulting from the wastc
reduction option over the current process. Thesc costs are finan-
cially treated to determine whether the project is cost-cffective.
forexample. at Tier 0 (normal or usual costs). Depending on the
results. the analvsis might be broadened to other alternatives
(Tier 1.2.3)




Finauzial assessment at Tier 0 could be enough. for example.
with new plants. which are just starting with the implementation
of a waste reduction project. They can directly show economic
benefits zs they do not have any expenses for waste treatment
or disposal units.

Tier 1 adds benefits to Tier 0. such as avoided regulatory costs
which can be omitted if the waste reduction option is imple-
mented. Tier 2 adds avoided potential liabilitiv costs to Tier 1.
It could refer to any kind of penalties or failure which could be
disastrous for the company. Tier 3 is adds intangible costs to
Tier 2. such as the company s image. for example. Bevond Tier
3. there stili is still not a valid assessment as McHugh states.

e Doerr [14] also proposes a method that can be used by
CPI companies. when a technical and economic assess-
ment for different options is needed.

V. BARRIERS

Barriers interfering with progress in waste reduction are well
documented. Freeman [15] identifies barriers as governmental
or corporate. The former are related to regulatory impediments.
actions in pollution prevention. and precision in concepts in this
Oopdon.

According to Palmer. as guoted in Hunt {16]. the mainbamiers
for waste reduction are political and financial accounting. Both
of them account for 90% of the total obstacles. The remaining
10% is accounted for by technical aspects. Table 1 breaks down
components of the main factors.

Huisingh [16]. has shown that these percentages are different
from fimm to firm and for industnal branches as well. He
highiichts that of EPA’s 1988 budget: pollution prevention
accounted for nearly 1% of the budget devoted to poliution
control. Some of these obstacles identified by experts are men-
toned:

A. Lack of information
This is the main barrier to waste reduction It is of cr..ial
imporiance tha different levels of staff in industry have access
to information about the benefits of a waste rduction pro-
gramme to the company . worker health. and to the environment.

Price {17] points out that insufficient dissemination of infor-
mation makes it difficult for manufacturers to be aware of the
trend of waste reduction. Therefore. they are urable to identify
the options open to them regarding waste reduction within their
operations. He also mentions the lack of centralized informatioa
about waste reduction options and complains that the collecton
of information is rather difficult.

Lack of information exists at different ievels within the indus-
tny. where sometimes no exchange is done. In other cases.
information exists but companies consider their results confi-
dental.

Personnel are not educated to a sufficicnt dcgree about waste
reduction and usually refer to it as waste treatment. A survey [9]
reported that 75% of companies questioned mentioned im-
proved waste treatment as “"achievements™ in waste reduction.

A very important study. carried out by INTIB [18] 13 assess
the current supply of industrial information in devcloping coun-

tries. mentioned that there are very few systems working there.
and these are not targeted to small industries. Nevertheless.
information demand in this sector is increasing. It must be taken
into account that small industries in these countries are respon-
sible for a considerable part of the total industrial output.

B. Ambiguous environmental policies and regulations
Advantages of waste reduction in the United Stztes were recog-
nized only ten vears ago. and then only in theory [17]. The
federal environmental policy was a main factor in this trend.
Experts state that there 1s not enough data about wastes gener-
ated by industries. which would help the govemments™ deci-
sion-making bodies to implement policies about the future of
pollution prevention.

Environmental regulations have been strongly criticised by
specialists in the subject such as Bvers [19]. Smith {20}. Frosch
and Gallopoulus {21]. They state that regulatory barmiers consti-
tute the largest obstacle to a waste reduction program in the
industry. To them. these laws make waste reduction more diffi-

TABLE 1. Obstacles to waste reduction

Political (60%)

20% Bureaucratic resistance

10% Human conservatism

10% Piecemeal legislation

10% Media sensationalism

10% Public ignorance and
misinformation

Financial (30%)

10% Disposal ““subsidics

10% Scarce money

10% Entrenched disposal
industry

Technical (10%)

5% Lack of centralized

3% Lack of assistance with
the application of
waste reduction
approaches to
individual
needs/uses

= Source_Huisingh. D Env.4/nd. vol 12, No I 1989.p 4




cult than disposal. Special criticism is directed at the RCRA.
Bvers suggests at this point that:

a new RCRA pollution prevention waste minimiza-
tion subtitle is proposed to eliminate or minimize
these barriers.

Bvers provides examples about how legislation has blocked the
success of waste reduction for most important industrial wastes.
EPA has recognized its limitations in this new and relevant field
of technology. Therefore. cooperation of generators is necessary
1o attain a long term policy.

C. Cultural barriers

Cultural barriers or attitudes are the biggest impediments to the
implementation of waste reduction measures by industry. This
is also a factor of special concemn to the EPA. A main aspect in
attiudes is resistance to change. Compames believe that a
change in the usual process can affect the quality of the product.
3M has experienced this problem and had to go back to the
previous process because the product was not accepted in the
market.

Anitudes affect a!l different levels of staff in the company.
from top managers 10 workers. Administrative obstacles and
reluctance to allocate resources to this purpose are mentioned
as examples of negative attitudes toward waste reduction [6].

Here. 3M is also mentioned as an example of good attitudes
toward pollution prevention: 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 control.

Pollack [22]. points out some aspects making the change to
the new option difficult: engineering studies only encompass
pollution control methods. banks only priontize investment for
pollution control projects. and facilities with this method are
also required by emvironmental laws. According to the author.
licensors selling technolog:. for pollution control methods are
another obstacle to the new cption. ;1king into account that they
represent an industry of USS 200 myllion.

People can be influenced by difizrent factors[10]. Public
opinion is an important element to irfluence decision makers’
in companies. In this case. public opison can be a suimulating
or frustrating factor for manag:s. New s about industrial disas-
ters usually has higer impact t::an news about waste reduction
methods.

A training program is necessary o1 staff so that they are made
aware of the advantages and benefits of the change to waste
reduction. This subject must be viewed broadly in order to
understand how crucial this method is to the long term support
of life in the world. PPG industries [23] makes use of video
programmes t0 motivate its emplovees. Thev show results
achicved in the practice by waste reduction using practical
examples.

D. Financial barriers

Resources for this purpose are very difficult to obtair: due to the
lack of funds. especially for infrastructure projects. This is more
difficult for emvirommental issues. To describe this situation in
the United States. Domenici {24] savs that funds for public
services decreased from 2.3% of GNP in the 1960's to 1.1% in
the 1990°s. Therefore. new financial means have to be found to
overcome govemnment’s attitudes. The EPA 1s working in this
sense by creating incentives to provide funds for environmenial
programmes.

Tue EPA has identified bamers which affect resource avail-
ability. It recognizes obstacles such as tax policies. regulations.
doubts about future requirements in environmental protection
and the crucial resistance to change. For some companies the
relatively high start-up cost of some waste reduction projects
creates a bamierto imvestment Even if companies are conscious
of its cost- effectiveness in the long term. they prefer short term
waste reduction projects because thev are an easy and low-cost
option.

E. Research and Development
R&D is another key factor responsible for advances in waste
reduction. Even more is needed to develop this area because in
general. there are not available technologies. R&D efforts can
help greatly reduce wastes.

Because environmental technology is a new field. there is a
shortage of experts to cope with waste reduction techniques.
Apart from that. technical staff has been reduced because of the
critical situation in many industries. Another bamier is created
by licensors of technologies for waste management equipment.
For them. waste reduction is a threat to their business.

V1. WASTE REDUCTION TECHNIQUES

This section briefly reviews techniques to reduce wastes and
will be based mainlv on reports from Hunt [9] and EPA [11].
which describe exhaustively all of these aspects. The concept
has been well known throughout industry for several vears. It
can range from very simple changes (housekeeping) to sophis-
ticated recovery equipment. To selecta technique, one must bear
in mind the existing levels of waste reduction previously men-
ticned: one should therefore assess the benefits and advantages
of the first option, source reduction. which is the most environ-
mentally healthy 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 are considered good housekeeping practices. They
include inventory management. preventive maintenance. and
source scgregation. Good housekeeping practices must be ap-
plied not only to the production process but to the v-hole plant
as well.

Hunt [25] recommends an evaluation of the effects of the
selected option on all the waste streams before its complete
implementation. To evaluate a waste reduction technique, it is
of great importance to gather the necessary information. which




is available throughtechnical literature. suchas. journal articles.
confercnces. vendors manuals. and consultants.

A. Inventory management
This can be considered as the first step in waste reduction.
Adequate stock control should be taken of incoming raw mate-
nals. intcrmediares. products. and wastestreams. and hence,
considered as a technique of waste reduction. Thus saving the
disposing costs of these matenals. and also costs involved 1n
keeping useless matenals.
Two aspects should be considered:
¢ The control of the types and amounts of matenals useé m
the plant inventory: inventory control
« The control of handling of raw matenals. end products
and wastestreams in the production facility - matenal con-
trol.
It1s very importani to handle a waste as if it were a product. This
will favour waste reduction. while improving options to recover
it

1. Inventory control
This can only be carried out with trained personnel. panticularly
in the purchase department. They should be conscious of the
extra costs required to dispose of excess raw matenals. Vanous
examples plus ideas for improvement are given by Hunt

Although widelv used in industry. the relevance of imentory
control as an effective waste reduction technique is stll over-
looked.

However. there is at present a new method called Just-In-Time
(JIT) manufacruring techniques. whose main feature being that
any intermediary storage is avoided. Raw materials are trans-
ferred directly from the receiving dock in the plant for immedi-
ate use. The technique eliminates inventory. In practice 3M
reduced their wastes from 23% to 65% in its individual plants
[26).

Developing review procedures is also a technique to improve
inventory control. Matenals should be evaluated before pur-
chase for their hazardous content.

2. Material control

Material losses can be due to leaks. spills. or contarination.
Some examples are given by Hunt. An adequate method of
material control ensures that the raw matenal will be correcthy
handled to ensure no loss before it enters the manufactung
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 onc person should be respon-
sible for this.

B. Preventive maintenance programme
This is onc of thc most ignored areas in the plant. along with
operation procedures. Traditional practices in maintenance
make the transition to the usc of preventive methods quite
difficuit. cven though changes in these arcas are usually simple
and cost-cffective. Any change must be supported by a great

deal of information about the sources and causes of waste in the
FIOCESS.

In order to avoid waste from deficient equipment. operating
procedurcs must include a good maintenance prozram

Tight inventonies and accurate maintenance activity repons
should be kept. Tyvpical inventonies should be of equipment.
operating-ime limuts. maintenance inventory. product and
equipment inveniory problems and their solutions. maintenance
maruals. etc.

Computenzed maintenance programs are available from ven-
dors.

C. Production process modifications
The greater the efficiency achieved in a production process. the
fewer wastes gencrated. The principle methods 1o reduce wastes
in the production process are changes in matenals. equipmen.
and operation procedures. Examples are included in Freeman
[4.p630).

1. Material change

Formulations containing hazardous compounds can be replaced
by less hazardous or non-hazardous compounds. This is a com-
plex task. involving a great deal of work and research to ensure
the quality of the product. A good example is the ransition from
solvent-based paint to water-based paint Not onlv are the
wastes in the production process reduced. but also in the appli-
cation of the end product. Other examples include removing
pigments containing heavy metals from paints. inks and dyes.

The replacement of solvent-based bu water-based products is
a good examg!e and is now commonly 1sed among manufactur-
ers of paints. inks and coatings. and cleaning products.

Using this substitution [27]. a diesel engine manufacturing
facility replacing its solvent-based cleaning products with
water-based cleaning products could reduce its costs around
40%. Additional benefits were that a cleaning step was elimi-
nated. and machine filters lasted longer. that is. a reduction in
matenial and labor costs.

There is a danger. however: when the change is not docu-
mented well enough. the process. product and waste reduction
canbe adversely affecied. The latter is usually ignored whenany
modification is camied out and the whole waste-stream pro-
duced by the plant is often not taken into account. Before any
change. a careful evaluation must be done to know the potential
effects of the substitution on the process. the product. the costs
imolved and waste management. Potential health risks must
also be taken into account. A pilot-scale work is recommended
[25] before project implementation.

In the previous substitution example. volumes of wastewaters
can increase. which in turn alter ncrmal wastewater treatment
svstems. Limits of undesirable substances can be exceeded and
sludge volume increased.

Exainples quoted by Hunt [25] illustrate this technique.

2. Process equipment change
The installation of more efficient equipment or the modification
of curmrent equipment can result 1n significant savings to the
company and a reduction 1n wastc generation Somctimes the




changes required are quite simple and inexpensive. bat the result
is more efficient and also reduces or avoids waste or mate-
nial/product loss. All these measures can reduce the compam s
operating costs.

Examples can be found in drag out reduction in electroplating
by modifving the parts racks. reducing leakages by using safer
scaling devices in the equipment. or using containers to collect
leakage for reusc [28. 29].

The production process and wastestream generation should
be investigated and fully understood before changes to the
equipment are made. Such changes and equipment replacement
obviously mav require capital investment for equipment. facility
modification and staff training. However. if implemented cor-
recthy. the efficiency and subsequent savings by the new process
will recoup the initial imvestment.

Huising [30] reports an electroplating company that chaneed
over from a manual to an automated system. This cut downtime
from 8% i0 4% and resulted in more efficient use of raw
matenials (US$ 8000 savings/vear). water use (USS 1100 sav-
ings/vear). Plating wastes decreased from 204kg/day to
165kg/day. so water treatment costs were reduced by 25% plus
an annual savings of US$ 35000/vear in maintenance and per-
sonnel costs. The automated svstem also avoided exposure of
workers to high risk chemicals. such as acids and caustics.

A production process is unaltered by anv equipment modifi-
cation where it is intended pnmanly to correct equioment defi-
ciency. Price [17]. gives some examples.

More efficient equipment and better trained staff reduces the
risks of rejected and off-specification products. thus producing
savings by eliminating the necd for their disposal costs. For
example. rejected products from electroplating or paint compa-
nies require chemicals (often hazardous substances) to strip off
coatir.gs before they can be recoated.

3. Operational procedures
Examples are showr intable 2. Most of them are simple to apply
and are inexpensive. The technique should make optimum use
of raw materials during the manufactunng process and can cut
ennecessary steps. reducing waste generation. Methods can be
applied to any tvpe or size of facility.

As is important in MOst new processing operations. a training
program in waste reduction is the basis of improved methods in
operation procedures. These programs should be extended to all
levels of personnel. People should be aware of the significance
of waste reduction to the company and to the environment. In
applving 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 a saving
1o the compamy of approximately USS$ 60.000 in matenial costs
(31).

Union Carbide know: the imporntance of good operation pro-
cedures. In the beginming of the 1970°s, its image had deterio-
rated. Onc of its plants in West Virginia was considered ““the
smokicst factors in the world™ Since then. a computerized
syvstem keeps details of all the processes and products and can

then estimate the concentration of wastes in the stack or in the
effluent.

D. Source segregation

A very important cencept to bear in mind is wastestream segre-
gauon. which means the capturing and separation of wastes at
the production unit level aad subsequent processing as a sepa-
rate waste-stream. For example. in solvent waste-streams. both
at the source of generation and at the recycling planL. solvents
are contaminated in different ways. The recovery cost is there-
fore different. Segregation is thus important to the effective
recycling and management of wastes.

As an example. studies report that the electronics industry
requires highlv purified solvents. Sohent wastes generated here
are slightlv contaminated and can be used by industnes requir-
ing lower quality levels. such as industnal painters. Moreover.
sometimes it is possible to combine some solvent wastes if they
are small in volumes and generated from simular uses. such as
solvent wastes from other painters.

In many cases segregation of wastes allows centain wastes 10
be recvcled or reused. For example. a company using both
chlonnated and non<chlorinated solvents should separate its
wastes. More information and examples can be seen in refs.
323317

E. On site recycling
The most suitable place to recover process wastes is within the
production facility itself. Wastes can be more efficiently recov-
~red from the generating source as they arc not contaminated
withother wastes. Ease of recovery helps to reduce raw material
consumption as well as waste disposal costs. Where the con-
tamunation is slight. the waste-stream can be reused directly in
the process as raw matenals or in other operations in which the

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

¢ Reduce raw material and product loss due to leaks.

¢ Schedule production to reduce equipment cleaning.

+ Inspect parts before they are processed 1o reduce the
number of rejects.

» Consolidate types of equipment or chemicals to reduce
quantitv and variety of waste.

» Improve clcaning procedures to reduce generation of

dilute mixed waste with methods such as dnv cleanup

techniques

o Scgrepate wastes Lo increase recoverability.

* Optimize operational parameters (such as icmperature

e Develop employvee training procedures on waste reduc-
uon.

¢ Evaluate the necd for each operational step and eliminate

_ siepsthatarcunnecessary.

_.® Collect spilled or leaked matenal for reuse.

= Seurve Hunt




material puntyv ic not so cntical. for example. the reuse of
sohents from microelectronic industries for metal degreasing.

Residues generated by most on-site recovery svstems can be
treated to recover more of the desirable product (iLe.. solvent) or
disposed of according to permitted Limits.

Even though on-site recovery is a valid pollution prevention
option. it is given low prionty among all waste reduction tech-
mques.

Some wastes can be recovered by additional physical and
chemical geatment. However. this practice is not considered
within the current EPA definition for waste mimmization. In-
formation and examples can be found in refs. 32.34.

VIL. ORGANIC SOLVENTS

In a broad sense. solvents are those elements which are not
modified when a chemical reaction occurs. However. they are
referred to by industrv as “organic disolvem agents™ [35].
Solvents include a large mumber of both organic and inorganic
compounds. The former includes both halogenated (i.e. mole-
cules containing chiorine. bromine. fluorine) or non-halogen-
ated solvents. Chlorinated organic compounds account for 90%
of halogenated organic compounds [1}.

Orzanic solvents. in partcular. are a matter of environmental
concern due 10 their toxic propetties. which give nise to hazard-
ous wastes. thus having an adverse effect on health and the
environment. These solvent wastes can vary in composition
even from the same plant or process and are normally classified
[36] as follows:

¢ High solvent content

¢ High organic content

e Low organic content

o Sludges or solid wastes
In most developed countries. legislation plavs a key role in
promoting good work practices in industry and substitution of
halogenated solvents.

A. Uses

Solvents in industry can be used in product formulation or as a
cleaning agent for equipment. According 1o Hampson [37]. at
present over 200.000 companies in Europe are using more than
700.000 tons of solvents for cleaning and degreasing of metals
and electronic equipment. They are also used in inks. paints and
coating formulations as well as in the pharmaceutical and food
industries.

Solvent production started as early as the 1800°s but gained
widespread use in this century. Thev are used in a variety of
industries such as petroleum. plastics. and pharmaceutical in-
dustries. Most of these industrics recycle spent solvents.

A well-known use 1s as cleaning agents in drvcleaning estab-
lishments. The most common are methylene chloride. perchlo-
rocthylenc. trichlorocthvlenc. and 1.1.1-trichloroethane, which
are reoveled.

B. Toxicity
Solvents are charzctenized. because many of them are flamma-
ble. as volatiles. The vapors gencrated can be toxic. and in

centain conditions. explosive. They can be more or fess dense
than water. Solvents can have adverse effects on hurnan health
and the emvisonment. Workers are frequently exposed 2o fire.
explosion or asphyxiation dangers. plus narcouc effects. Like-
wise. some solvents show carcinogenic and mutagenic proper-
ves. As wastes. ticy cause disorders in both humans and the
emvironment. polluting air. water and soils. Hazards of solvents
to human health and environment are fullv documented Re-
search must be devoted to find new wayvs in all industrial
actmvities where solvents are involved. to reduce or eliminate
wasies.

C. Chlorinated solvents

Usage of chlonmted solvents was greath enhanced by the
invention of the vapor cleaning process in 1930 by ICI. This
process made use of the excellent properties of solvents: high
vapor density and non-flammability. New cleaning applications
followed in the automotive. electronic. aerospace. and medical
industries. Approx. 667.000-800.000 tons of chlonmnated sol-
vents have been used in the European Community [38). the main
users being Germanv. France. the United Kingdom. and ltaly.

However. since they have been proven toxic to humans and a
pollutant. especially to water sapplies. where thev are very
difficult to remove. there is a trend to replace them. This trend
has increased since the 1970°s. when environmental concerns
began to exert more pressure. Since 1974 chlorinated solvent
consumption has decreased by 50% [39]. While most are being
phased out usage of some chlonnated solvents persists. This
reduction is due partly to the substitution of other substances but
also to the introduction of pollution prevention methods. better
working practices. closed systems and recycling. This accounts
for a reduction by 15-20% of virgin 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 have been established throughout the world
to ensure workers minimum levels of exposure with no health
risks.

1. Greenpeace’s position

According to Greenpeace [1]. the use of chlorinated solvents is
the ““direct antithesis of what 1t is understood as a clean process
or product. This concept is supported. acconrding to them. by
taking into account chionnated solvents’ life cycle. which starts
when chlorine is produced. Even here. in the less-polluting
chlor-alkali process. in addition to chlorine. other toxic byv-prod-
ucts are produced.

Chlorinated solvents are emitted to the air via evaporation.
fugitive cmissions or wastew ater discharges. Estimated losses
in Europe for 1990 are around 460 thousand tons.

Grecnpeace states that these solvents can affect not onlv water
drinking supplies but can contaminate groundwater. producing
undesirable products worse than the original product. Perchlo-
rocthviene (PER) can be subjected to slow degradaton in
groundwater, building up vinyl cnlondes. which arc more car-
cinogenic than PER.

Greenpeace claims that chlorinated solvents must be phased
out all over the world They hope to make the public aware of



these dangzrs and provide access to information about the nsks
irvohved in their production and use.

Because of problems posed by chloninated sohvents. mam
industries are modifving current processes by switching to
aqueous. semiaqueous or mechanical alternatives.

D. Substitution
Substitution. although it eliminates the risk of contamination at
cenain stages and of exposure for workers. is not parucularly
easy. since the quality of the end product can be affected.

Considerable rescarch was required for the development of
water-based paints in order to achieve the same quahity in terms
of colour and durability as the solvent-based products. Most of
these processes now have been changed to water-based proc-
esses.

Organic solvents have also been replaced by inexpensive
inorganic acids and bases. especially in the pharmaceutical
industry. Companies such as Merck and Sharp and Dohme
report that this substitution has cut their costs by reducing the
amount of solvent used {10].

Some industries. such as the dry cleaning sector. have faced
mam problems to find altermatives for chiorinated solveats.
Usually. the best altemnative has been the extensive use of closed
systems. However. according to Greenpeace. by amalyzing the
complete life cvcle of the product plus support by more recent
research. dioxin formation has been found 1n the distilled PER
found in closed-loop systems.

VIII. POLLUTION PREVENTION IN THE
METAL CLEANING INDUSTRY

Maetal cleaning is the largest applicauon for chiornated solvents
due to their abitity to dissolve oils. fats and greases. Solvent
cleaning encompasses two processes: cold cleaning and vapor
degreasing operations. The former is carnied out at oom tem-
perature and includes the following: wiping. dipping. spraving.
and ultrasonic agitation The vapor degreasing operation is
usually performed at the boiling point of the solvent. thus
producing vapors into which metal parts to be cleaned are
brought. This is the more efficient cleaning method of the two.

Common solvents suchas CFC 113 and 1.1.1-trichloroethane
are used to remove oil and grease from metal pans. This opera-
tion is camed out throughout production, maintenance and
unscheduled repair. This is the most important use of 1.1.1-
trichloroethane. In developed countrics. almost 50% of its total
consumption during 1988 was devoted 1o metal cleaning proc-
esses [8]. Additional chlorinated solvents used include trichlo-
rocthylene. methylene chlonde and perchloroethylene. How-
ever, according 1o EPA regulations. ncarly all solvent- based
cleaning agents are considered hazardous wastes. Similarly.
RCRA classifies cold spent solvent wastes from cleaning opera-
uons in the same group Therefore, new routces are being inves-
tigated to mcet thesc regulations.

Typical waste-streams 1n the metal clcaning and misccllanc-
ous (c.g.. road maintenance) industrics include solvents with. in
some cascs. up to 80% metal particles. dissolved oils. greases

and waxes. The hazardous nature anises from the usual phenol
and cresol content of the degreasing muxture [40].

As was mentioned in the previows chapter. altermatives o
chionmated solvents are aqueous. semiaqueous. or mechamcal
cleaning

A. Aqueous solvents
Water-basaii cleaners are aqueous solutions usually containine
detergents. wetting and angi-corrosive agenis. and water. Ingre-
drents are carefully selected acconding to foaming. wetting. and
soil removinge properues [41].

Modine Manufactunng Co. [42]. with the use of an aqueous
cleaner 1n an automated washer svstiem. avoided the vapor
degreasing stage and consequenthy reduced the 1.1.14nchio-
roethanc required by 25%. Metal parts are imtally spraved with
the cleaner. washed in the washer. nirsed and then dried. The
cffluents are also pretreated before disposal.

The svstem. stll in earlv development stages. is not vet as
effective as the solvent cicaning method. However. develop-
ment is on-going as 1.1 I-trichloroethan. faces complete phase-
out in developed countnes by January 1996 [39].

Goldschmicth and Larsen [43] cite an example of alkaii
cleaning. onc of the most extensively used aqueous methods for
the substitution of organic soivents. Since the 80°s the metal
company. Danfoss A/S (Denmark) switched gradually from
tnichlorozthy lene over alkaline solutions for degreasing. reduc-
ing costs by approx. 50%.

Although many companies are replacing their organic clean-
ers with alkaline ones. the method is not totallv accepted by all:
the large amounts of effluents generated cause fear of future
health nisks and er:vironmental regulations.

A further argument against water-based alternatives is not
onh the difference in formulation terms but also the clcaning
method. For example. in the case of surfactant solutions. due to
the nising process. complex cleaning installations are required.
Altcrnatively. the use of halogen-free solvent in aqueous disper-
sions requires small and simple equipment compared with
water-base surfactant solutions {44].

Zamo [45] states that according to the composition of the
resulung wasics, some detergents are not affected by normal
cffluent treatments because thev are not easily diluted. There-
fore. additional expenditures will be involved to remove this
contaminant from effluent before disposal

B. Semi-aqueous solvents
According to Zamo. this modem method is “a combtnation of
solvent wash and aqueous rinse ” the advantage being the small
and simple equipment required compared with water-based
cleaning soluuons. DuPont produces a cleaning agent of this
tyvpe. which is formed by hydrocarbons and surfactants. It is
claimed to be harmless to the emvironment.

Some muxturcs of chlonnated solvents that are less hanmful
to the o7onc laver have been proposcd. for cxample. hydrochlo-
rofluorocarbons (HCFCs). which are scen as an altemnative to
the banned chlonnated solvents However. they are still under
study for potcnual health nsks and cmvironmental dangers




HCFCs have been proposed (Mo:treal Protocol) to be phased
out by 2040 [45)

Andersen [8] mentions the use of aliphatic hvdrocarbons.
which imvolved steps similar to aqueous cleaning systems. with
relanvely few changes in the equipment used. Naphthas and
kerosene arc the most commonly used. but moderate care in their
use 1s recommended.

C. Noun-halogenated solvents
This opuon is being used when the previous methods are not
considered viable options for cleaning. For example. the Oak
Ridge Y-12 Plang {46} which las been worlang since 1982 10
replace the use of chionnated solvents for metal cleamng. 1s
conducting work using this method.

D. Mechanical cleaning
Mechamcal cleaning (brushang. wiping. or spraying) is recom-
mended as an aliernative to decrease sohvent wastes. However.
this is not a reliable method if high levels of cleaning are
necessary .

E. Additional alternatives
Other recommended methods entail the use of thermal vacoum
svstems to remove oils from metal pans and the use of lubncants

for special purposes (8].

F. Good housekeeping practices
Good operating practice is an easy and rapid wayv to reduce
solvent consumption in cleaning and degreasing operations. The
main consideration here is solvent losses because of spillage.
leakage. drag out and other losses occuring throughout the
process. Dharmavaram | 12] suggests some good operation prac-
tices:
¢ The reduction of solvent air emissions: The use of covers
or lids for tanks while not in use.
¢ Anincrease in the distance between the top of the solvent
(liquid) and the top of the tank. According to ICF Asso-
ciatcs (1986). this improvement reduces solvent emission
from 27% to 46%.
e The use of a refrigerant-free board on vapor degreaser
units. Solvent consumption can be reduced by 60%(1CF).

IX. POLLUTION PREVENTION IN THE
PAINT AND COATING INDUSTRY

The most impertant ferces responsible for new cleaner manu-
facturing routes have been ervironmental regulations and the
health nisks related to solvents used in paint and coating manuy-
facturing. Considerable cfforts have been made by professionals
working in this sector. and ncw products (water-based. high
solids. powder. etc.) have been developed to meet these regula-
tions.

Expens agree that more rescarch must be done to achieve a
more environmentally fricndly technology. They state that only
throngh R&D can new products and processcs withsignificantly
lower waste levels be developed. Hirschhom [9] quotes the
cxample of Westinghousc. which developed new UV radiation-

based paint systems. This improvement saved the compam
from the use of large quantities of hazardous solvents.

The scope of applications in the pant and coating industry is
cnormous. Paings and coatings are mainly used for decorative
and protective purposes as well as maintenance of structures and
products. Table 3 shows esumated sales for 1990 given by
industinn scgment. These values reveal the strong economic
position of coating industrics. with a total value of USS 500
billion. Sales in the paint and coating industnn amount to for
more than USS 14 billion per vear [47]

This secuon. mosthy based on Randall's paper {48]. will
briefly describe some processes of paint and coatings manufac-
ture. their applications. and the wastes generated. Pollut.on
prevention techniques related to these processes are 2'so in-
cluded

A. Environmental regulations
The main reason for the reduction of solvents in this sector has
been stnngent emvironmental regulations (especiallv air pollu-
tion laws). particulariy in the United States and European coun-
tnes. Improved efficiency of the production process is another
impontamt aspect supporting this decision.

VOC. a term coined by the EPA. refers to the measure of the
emission of volatile compounds present in paints. Emissions arc
regulated if they exceed a vapor pressure of 0.imm Hg at 25°C
{48]. VOC emissions are at present the only ccpounds sub-
Jected to EPA regulations. Hence. the paint and coating industry
is being forced to reduce them drastically in its processes.

However. solvents suchas dichloromethane and 1.1.1-trichlo-
roethanc are still not controlled. even though they are widely
used in modem processes (high-solids and radiation-curing
svstems). More research into these solvents could possibly
identify them as contaminants. thus contnibuting to their re-
moval as coating components.

In Europe. Germany has been the leader by enforcing its
federal emissions law from 19734. Volatiles are grouped in three
classes. of wiuch class I is the stnctest. Most solvents now used
in German indus'ry are class T and I11.

According t0 Sevmour [49]. the annual demand preseny for
water-based paints in Western Europe will keep growing at a
ratc of 6%. United States’s demand will increase at a rate of 4%0
per vear.

B. Paint manufacturing processes

According to Randall [48]. the number of producers has been
gradually reduced in United Siates since the 60°s. At present,
there are approx. 900 producers compared with 1459 in 1967.
This 1s mainly duc 1o mergers and acquisitions. which were
probably caused by severe governmental regulations (RCRA.
OSHA. ctc)). In brief, a liquid paint is formed by three main
componcnts. the pigment. which is finely dispersed in the liquid
part. or vehicle. Normally the liquid encompasses the resin
(bindcr) and a volatile solvent. Fillers and extenders are used in
varying quantitics to reduce manufacturing costs and improve
propertics such as durability. Numerous synthetic resins arc
uscd and are selected according to the propertics required for a
particular application.




TABLE 3. Coating industry, partial value.

; Industry segment

l Valvee (millions of
L USS)
Industries that seli the coated prod-
uct durectly:
Paints and coatings (SIC 2851)* 14.658
Adhesives and sealants (SIC 2891) 3.462
Printing and publishing (SIC 27) 168.514
Paper:
Sanitary Food Containers (SIC 2656) 2282
Bags plastic-laminated and coated 3.215
(SIC 2673)
Papers coated and laminated (SIC 2612
2671)
Papers coated and laminated (SIC 3353
2672)
Photographic films (worldwide) 25.000
Inorganic coatings (Europe) 1.000
Magnetic media:
Floppy disks 12.400
Standard-Magnetic Disks 238
Total 217.967
Industries in which coating is the
kev component technology:
Electronics:
Printed circuit boards (SIC 3672) 3.151
Recorded music 8.020
Household audio and video (SIC 6.708
3651)
Computers and peripherals 72.500
) Total 92.379

* Values shown aré cstmated for 1990 n 1987 cToiarx SIC 1s the
__ _standard industnal classification

— Source Cohen. E.(1990),

Acrvlic and alkydic resins are the most used. the former due
to their chemical nature. They have excellent properties. such
as hardness_ durability. impact strength. high resistance to deg-
radation by UV radiation and moisture. plus other properties for
more specific applications. They can be used as dispersions
(latex paint) or solutions {solvent-based coatings). Examples
include polvmers and copolvmers of acryvlic or methacrylic
acids or their esters.

Alky dic resins are atyvpe of polvester resinwith good adhesive
properties. They can be formulated as solutions or molded into
a vanety of shapes. Main uses include exterior and interior
paints. equipment and electrical insulanons. However. forarchi-
tectural coating applications. they are gradually being reduced
because of VOC regulations.

Additional synthetic resins include epoxies. which can be
hardened using cross-linking agents such as amino resins. Their
properties are toughness_ adhesion. resistance to chemicals and
dielectricat characteristics.

Polyvimyl resins. especially pohvinyi acetate (PVA), are im-
pontant because they cost less than acryvlics. Polvurethanes due
to their excellent properties. as well as polvester. pulyvethylene
and polyamide resins. are again used for the same reason.

Originally. the comsumption of solvents in the paint industry
was quite significant. because of their qualities in making paint
formulation suitable for application. However. their use is de-
clining and now accounts only for 27% of the United States
architectural paint market {48].

C. Manufacturing processes
Production paints are a mixture of ingredients where all the
components are mixed and disgersed rather than a chemicalls
combined. The gereral processes include pr ixing. disper-
sion. thinming. adjustments. filtration and packaging Disper-
sion is not normally usec to prepare lacquers.

To start the process. accurate quantities of pigments. resins
and solvent are mixed to obtain 2 homogencous mixture (pre-
mixing). Dispersion of this mixture to separate the pigments’
particles occurs in different types of mills according to the class
of pigments. Ball mills are still an effective equipment for
dispersion. Then the dispersed mixture is sent to tanks where it
is thinned with additional solvents and adjusted to the end
product by using additives. The end product is finally filtered
according to the required specifications before packaging.

For water-based paints or latex. the process is similar but
water is used as solvent. All the ingredients are mixed. ground.
mixed with additional ingredients such as resins. antifoaming
agents, plastifiers. and preservative solutions. then screened and
mixed before finally packaging.

1. Wastes

A tvpical waste-stream for this industry is shown in table 4.
Usually the common ways to manage it arc on- or off-site
recycling. treatment and disposal.

According 10 Randall. on-site recycling is the most cost-cf-
fective method for large companies who produce more than
35.000 gallons of solvent waslcs per vear. Small enterprises
scnd their wastes for off-site recvcling. Approx. 80% [50] of




TABLE 4. Paint manufacturing process wastes

Tvpe of waste Source
Raw material packages. Unloading of matenais
bags. containers into mixing vessels
Pigment dusts from con- Unloading of pigments
trol devices into mixing vessels
Solvent emissions Storage tanks
Off-spec. paints Color matching
problems or
custormners retims
Spills Accidental discharge
Rinse water Equipment cleaning
using water or
caustic solutions
Paint shudge Equipment cleaning ,
Filter cartridges Undispersed pigment ’

— Source : Randail. P.(1992)

these wastes account for equipment cleaning wastes as this
process is necessary to preserve the product from contamina-
tion.

Regulations force paint manufacturers to consider the “envi-
ronment” in planning their total process. Traditional waste
treatment is no longer a sufficient tool for waste management.

2. Methods to reduce wastes

The most appropriate method to prevent pollution is reduction
at the source. which can be achieved through changes to the
whole process. raw materials. or simply through good house-
keeping practices. this 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 resort.

Randall mentions some good work practices for scurce reduc-
tion in the paint industry:

o The use of a schedule board to improve planning and
scheduling methods. The numerous and varying paint
formulations each require a separate production run. The
schedule toard coordinates and registers the cormrect mix-
ing of these batches.

¢ All elements of the production process: process, purchas-
ing. sales. and personnel management. must be regularly
coordinated and controlied.

o The use of inventory control for raw materials avoids
overstocking and possible product shelf life expiration.
which would create a new source of waste.

Denny Cok Beroiz [22]. the Director of Quality Assurance for
Northrop Co. points out:

By managing inventories wiselv. paints. epoxies.
resins, and other chemicals with a limited shelf life
don 't age out. Theyv get put into the aeroplane and
won t have to go into the waste-stream.

* Product formulators mmust be able to ensure the reuse of
containers, avoiding generation of wastewater through
rinsing or residues in containers considered as hazardous
wastes.

Exxon Chemical Americas [9] installed floating roofs over
tanks of volatile solvents in one of its operations. By reducing
air emission. solvent loss was greatly reduced. The company
recuperated the cost of the roofs in one vear.

Good housckeeping will be effective if personnel are suffi-
ciently trained and made aware of the efZ=cts of the practice. not
only for the firm but also for the emvironment The training
programmes should include loss and spoil prevention and in
hcuse preventive mainienance. helping to ensure maximun ef-
ficiency and optimum use of all equipment. Effective training.
along with good quality control. helps prevent the production of
off-specification paints.

Discarded materials such as obsolete paints. customer retums
and expired shelf-life products can be added and mixed in small
quantities to the new baiches of paints. Through inventory
control and careful production planning. obsolescence can be
reduced. Anv remaining older products could be offered at
discount rates.

Human resources in the company are a powerful waste reduc-
tion tool. Enaployees can be motivated either as single persons
or as teams 1o develop methods for changing the traditiomal
processes. Motivation is possible through premiums. incentives.
prizes. etc.

3. Process production changes

As mentioned before. equipment cleaning wastes are the most
significant in the paint industry. Reuse of cleaning solutions or
less frequent tank cleaning can help reduce wastes. The use of
mechanical methods to replace manual work for tank cleaning
will save not only labour costs but cleaning solutions as well.
The use of tanks lined with special materials, e.g. Teflon. will
ensure 2 minimum adhesion between the walls and the mixture
151].

A high-pressure wash system to clean water-based paint tanks
can replace the old technique. which uses hoses. According to
siudies, this system can reduce the consumption of water from
80-90% [52].

Manufacturing processes can be improved in different ways.
one of them being the waste-stream segregation technique.
where the wash solvents (¢.g. solvent-based paints) are recycled
in the production of similar paints, thus avoiding the use of
virgin solvents. Countercurrent rinsing systems are another
means to prolong the cleaning solution life and prevent waste.



Computenized control svstems are being used extensively in
the different stages of the production process. This is a substan-
tial improvement applied in paint manufactunng. which. in
addition to other advantages. prevents operational defects. This
trend will increase if costs for plant automation systems de-
crease.

4. New products

Yaseen and Raju {33] have published a list of new products
whose improved properties assist in the effort 16 mimmize
wastes. Some of them are mentioned belew. ICI Resin (United
States) has developed a pohurethane resin (NeoRez R-9402)
for water-based coatings which can be used as a crosslinking
agent for wood floor applications. Tefcote is a water-based paint
that includes teflon compound in its composition. It has been
developed in the United Kingdom (Tefcote United Kingdom &
H. Marcel G.). Macpherson Paints Ltd . United Kingdom. sub-
stituted the acrylic system for the solvent in their solvent-based
gloss paints.

Among developments in pigments. synthetic iron pigments
maintain significant sales volumes. and new formulations to
cope with new environmental regulations are available. A new
product. micaceous iron oxide (MIOQ). shows excellent anticor-
rosive properties for coating formulations.

Centain new formulations in the paint and coating industry are
not only meeting emvironmental regulations but also have re-
sulted in improved product performance and an increase in sales
volumes.

Some examples include aluminium pigments in automotive
finishing. titanium dioxide pigments. alumimm pastes in water-
based sy st~ms. and lithopone pigments. which increase film and
compound performance. Other developments have cccured in
crosslinking ~gents. adhesives and additives for water-based
coating areas.

D. Paint applications
Methods to reduce wastes are not only relevant to paint many-
facture. but also to paint application. A rumber of waste reduc-
tion options are available. the most common of whichare shown
inrefs. 54.48.11.
Prior to the painting process. surface treatment is extremelv
important to obtain good adhesion when the paint is applied:

o Surface smoothness: usually achieved by mechanical
methods. such as gninding, abrasion or blasting.

e 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 alkaline solutions. Chlorinated
solvents arc used extensively to remove organic impuri-
ties.

e Dcgreasing: Solvents such as trichloroethviene or even
Freon are mainly uscd for this purpose. The solvents
generally cvaporate during degreasing. However. they
can be recovered through a series of smail heat exchang-
crs and reused. Cleaning solutions in tanks are conven-
tionally reclaimed by distillation. as they are mainly

contaminated with grease and oil impunties. When de-
greasing is by aqueous media such as alkaline. neutral or
acid solutions. the metal parts are then rinsed with large
quantities of water.
Further paint-metal adherence canbe achieved by coating meth
ods such as phosphating.

1. Wastes

Paints are usually applied by a liquid spray system. Here, the
pairs is combined with a carrier. Organic solvents are normally
used for this purpose. As the above steps show . large volumes
of solvents are used. plus those to clean the equipment used in
painting. as solvent-based paints are still in use. Common sol-
vents used for clzaning are 1.1.1-trichloroethane. methvl ethyl
ketone. xylenc. toluene and alcohols.

Aninitial step. as always. in waste reduction is the use of good
operating procedures. An interesting problem to solve is to
reduce the amount oi paint lost when spraving: only 50%
actually armives or the surface to be covered: the remaining.
known as overspray. is lost 1o the air.

An improvement over conventional sprav methods. whose
transfer efficiency is 30-70%. 1s the electrostatic system wiih a
performance of 85-95% [48]. One could say that powder coat-
ings applied by an electrostatic system can be considered a
model of waste elimination. as air. water. and soil poilution are
avoided.

Minimzing the amount of paint used for coating purposes
would reduce the sludge gencrated. This sludge is poured into
drums and subjected to conventional hazardous waste disposal.
Bulk buying instead of special paints in cans or small containers
helps also in waste reduction. as the containers can be retumed
to the manufacturer for reuse.

It is also expected that water-based paints can gradually
replace solvent-based paints for most applications.

E. Alternative technologies
Developments in the following coating methods have taken
place in order to reduce hazardous wastes:

+ High solids (25-60% solids/vol): Lower molecular
weight paint resins are being used in place of those from
solvent-based systems. The main objective is 1o meet the
severe VOC regulations while still using the same equip-
ment and the same application methods.

e Water-based: For high solids coatings. the conventional
equipment can be used with the added advantage of waste
reusage. Price [17] mentions the Emerson Electric Co..
which reported dual benefits using a water-based electro-
static paint system. The firm reduced generation of waste
solvent and paint sludge by over 95%.

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

o Powder coatings: Finely pulverized resins possessing the
lowest VOC emissions (compared 1o the other alterna-
tives) can be used for metal finishes.




Modine Manufacturing Co.. Wisconsin. reduced considerable
amounts of VOC by adopting powder coatings ard water-based
coating svstems. Heavy metals such as chromium have also
been removed from paint formulations. This means that sludges
produced sre no longer considered hazardous wastes [42].

It is important to mention at this stage the UNICARB Process
(Union Carbide). It can be uscd with a variety of sprayv-applied
paints and coatings. reducing (30-70%) VOC emissions. Ad-
vantages and details: ref. 5.

Additionally. it is important to consider anv change in the
equipment and particularly to achieve improved operation effi-
ciency. e.g. usc of electrostatic paint equipmert or low-pressure.
high-volume guns. Katin {55] recommends proportional paint-
mixing equipment to prepare 2- or 3-component paints.

It is also of crucial importance tc observe a preventive main-
tenance program to prevent loss of oil. process and hydraulic
fluids.

X. HAZARDOUS CHLORINATED
SOLVENTS: CURRENT SITUATION

A. 1.2-dichloroethane
Formula: C*H*CI®

Regulatory Synonvms: Ethane. 1.2-dichloro: ethviene dichlo-
ride

EPA Hazardous Waste (HW) No: D028

CAS No.: 107-06-2NIOSH: Kl 0525000 [56]

RCRA Waste No.: U077

Chronic Toxicity Reference Level (CTRL) (mg./L): 0.005

Regulatory Level (mg./L): 0.3

Final Reportable Quantities (RQ): 45.4 kg,

Source: Federal Register. vol. 55. No.61. March 29. 1990

1.2-dichloroethane is commercially available as a pure com-
pound (100%) or as mixtures: Dowfume (70.2%) and Dowfume
EB-5 (29.2%). Some important United States producers are
ARCO Chemical Co. (TX). Diamond Alkali Co. (TX). Olin
Matheson Chemical Co. (KY). Dow Chemical Co. (MI). and
Vulcan Maienials Co. (LA).

It is a colorless and oily liquid. stable 1o water. alkalis, acids.
and miscible with most common solvents. Its boiling point is
83.5°C. flash point: 13.3°C.. and vapor pressure: 60 mm Hg at
20°C. Its decomposition (340°C) mainly produces vinyl chlo-
ride. hydrogen chloride. and slight amounts of acetyiene.

Of the chlorinated ethanes. 1.2-dichioroethane has the highest
production level. Its mejor consumption is as an intermediary in
the production of viny] chioride monomer. Other uses include
the production of chlorinated solvents and organic synthesis in
general. fuel additive (lead scavenger). paint and coatings manu-
facturing. and pharmaccutical products.

1.2-dichloroethane is toxic via all routes. Its vapors produce
nausca. depression and anacsthetic effects. It is a strong irritant
to cves and skin and is toxic to the liver. It is considered a
potential mutagenic agent and classificd as a probable carcino-
gen (JARC critenia. Class B2)

Biodegradation occurs wilth a haif lifc of around 30 months
at 25°C [57]

Considered as an air pollutant. it is still not on the EPA’s list
of hazardous air pollutants: in high concentrations it 1s a threat
to the aquatic medium. A HR (hazard rating) of 3 is assigned w0
1.2dichloroethane indicating it to be highlv hazardous. HR
referrs 10 the relative hazard for toxicity . fire and reactivity {56]

Despite the environmental and toxic effects of the product and
its foreseen regulation. information concerning pollution pre-
vention methods was unavailable.

. . B-Maethylene chloride
Formula: CH-CI

Reg. Svnonvms: methane. dichloro

CAS: 7509-2

RCRA Waste No.: U080

Final RQ: 454 kg

Source: Federal Register. vol. 34, No. . 5. August 14. 1989

Methviene chlonde is the most versatile of the chlorinated
solvents and has been used for 30 vears as a substitute for
flammable solvents. Main producers in the world are Hoechst.
Dow Chemucal. and Stauffer.

It is a colourless and highly volatile liquid. Methviene chio-
ride 15 the only ron-flammable comrmercial solvent with a low
boiling point. In high concentrations. it is narcotic but is consid-
ered the least toxic of the chloromethanes with inhalation as the
main form of exposure.

Methvlene chloride is used mainly in metal cleaning and paint
stripping. with other uses involving pharmaceuticals. plastc
processing. blowing agent in foams. and food extraction. As a
remover in paints, it is very effective. especially inits ability to
remove polyurethane (PU) and epoxie-based paints. Wet chemi-
cal stripping is the most common method used.

Pioperties 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 amount of raw matenials (espe-
cially isocvanates) required because of the blowing agent ability
at lowering foam density.

With this solvent waste is generated mainly in the mesal
cleaning industry. Methylene chlonide is listed as a hazardous
waste in 40 CFR 261.33. In general chloromethanes along with
many other halogenated compounds are seen as water pollutants
and therefore come under water quality regulations.

The microbiological degradation of methvlenechloride has
recently been established. which might explain its minimum
concentration in waters.

Methvlenc chlonde. probably a carcinogen. is included in the
hazardous air pollutants list of the Clean Air Act Asnendn.znts
(CAAA) of 1990. Therefore. because of severe regulations.
some manufacturers using methvlene chloride have considered
waste reduction options to limit air emissions and ensure occu-
pational safety.

In this context. a waste minimization rescarch project [58] has
been developed in a PU low-density foam manufactunng plant
using methylenc chlonde as a blowing agent. The project aimed
1o determine blowing agent losses and propose some changes in
the process 1o maintain good working conditions and at the same
time to recover and reuse the auxilian blowing agent. With the
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gathered data. a model has been developed which calculates
some parameters related to concentraton of the methylene
chloride in the tunnel according to formulation used. convevor
speed and air flow.

The Oak Ridge Y-12 Plant mentioned before {46}. s working
to replace methylenc chlonde used for removal of plant wastes
such as urethanes from foam guns and epoxies (potting com-
pounds). Common solvents tested for both cases include hex-
anol. amisole. and N-methyl pyvrrolidine. Anisole was consid-
ered the most probable replacement in the first case. However.
substitution in the case of epoxies was not technically successful
due to specific properties of methylene chloride Neverntheless.
testing will continue in the future.

The use of an abrasive blasting technique {plastic blast me-
dia). however. has proven to be an effective substitute for the
wet chemical stripping method [12] mentioned before.

A studv [59] has been carried out assessing land disposal of
wastes containing organic solvents and their effect on the
groundwater near these hazardous sites. Of the 33 organic
compounds evaluated. methvlene chioride and 15 other com-
pounds were likely candidates to be banned from land disposal.
This studv proved that they would be strengly regulated in
relation to the quantity to be disposed.

C. Pentachlorophenol (PCP)
Formula: CSC1°OH

Reg. Synonyms: Phenol. pentachloro-

EPA HW No: D037

CAS: 87-86-3NIOSH: SM 6300000 {56)

RCRA Waste No.:U242

CTRL (mg/L): 1

Regulatory Level: 100 (mg/L)

Final RQ: 4 54 kg

Source: Federal Register. vol. 55. No. 61. March 29. 1990

Chlorinated phenols. in general. are known for their strong
biological effects. Worldwide. the greatest volume is accounted
for by Pentachiorophenol (PCP). which has grown greatly since
its introduction in 1930. with a world consumption in 1989
estimated at 90.000 tonns {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 imber indus-
try.

Even though PCP has become a substantial emvironmental
contaminant. its usc is still widespread because of its low price
and long range of application. Its main use is as a salt (sodium
pentachlorofenate) or constituent of organic solutions.

Because of its 'oxicity and its extensive use. PCP is listed as
a hazardous waste and included in the main polluiants list of
EPA (CFR 261.31. United States EPA F027). and the European
Community. It was also proposed by EPA (1986) to be included
in the toxicity characteriste list (40 CFR 261.24) atalevel of 3.6
ppm by TLCP. An HR of 3 is assigned to the compound [ 56).
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Therefore. because of its adverse cnvironmental effects and
ONiCity . 1ts use is now banned in most westerr: countries.

Exposure to humans can caus: health disorders and chromc
effects. such as skin imitation. sinusitis. rashes. etc.

Few research studies {6 1] have proven PCP 10 be a mutagenic.
embryo- or phytotoxic agent or a human carcinogen. However.
the trerd is 10 eliminate it completely in developed countnes
from all uses leading to human exposure. regardless of carcino-
genicity. More information about the properties. toxicology and
emvironmental behaviour of PCP can be found in the bibliog-
raphy of this paper [62].

Industnal activities are responsible for the majority of releases
of PCP 1o the emvironment. They can occur as a result of its
direct use in industries (timber and textile industnes) or treat-
ment of PCPcontaining wastes.

Because of its low volatility . the dissipation of PCP whitin the
environment is mainly to the seil. Food could be the main means
by which the population is exposed to this product.

Through microbial degradation. PCP’s have a half life in soil
of around 20 davs [63]. Wild adds that PCP is also lost by
volatilization and photodegradation Additonally. it can be
converted 1o a very stable molecule such as pcntachloroanisole
n

The 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 environmental
compartments. PCP constitutes the main source of polvchlori-
nated dibenzo-p dioxin (PCDDS) and -furans (PCDFE) 10 the
United Kingdom emvironment. These products are considered
the matn source of toxic PCP’s. Appmx. 23% of the total amount
of PCP used by British industry every vear is released directly
as spillages. volatile matter or wastewater.

Another study {64] mentions that PCP has been banned as
biocide in Germany since 1989. The bam also includes products
containing more than 5 ppm of PCP in their composition. This
decision has aroused enormous controversy in the industrial
sectors involved. Thev claim that:

¢ A transitional period to cope with the change has not been
considered.
¢ No reliable analvsis methods for PCPs have been estab-
lished.
¢ To date. no suitable PCP substitutes are available.
However. some altemative products as PCP substitutes have
been proposed for tanning leather:
¢ Benzalkonium chloride
¢ Chloro-m cresol
e Phenyviphenol
¢ Benzoimidazole
Somc trade marks such as Preventol and Preventol WB from
Bayer have also been recommended.

The current trend seems to be the usc of mixtures of phenolic
compounis with less chiorine content and minimum quantitics
of PCP Morcover, the INESCOP rcport reviews the usc of
biocides 1n the Ieather industry.




XL. CONCLUSIONS

From this study the following was concluded:

In the last few vears an enormous amount of information
has been disseminated about pollunon prevention It
proves that the approach of reducing hazardous waste has
beenincreasingly recognized as the first choice. A general
companison shows that much more has been written on
the theoretical aspects of pollmion prevention than on
experiences with its application in industnes.

Prionity has to be given to standanzed definitions and
environmnental terminology. “"Pollution prevention™ is
usually taken as a general descnptor. whereas “waste
minimization™ or “waste reduction”” seem to be the more
concrete \Cmms.

Emvironmental agencies obviously have to cope with
waste reduction. Still. they choose pollution control over
pollutionprevention as the main item on their agenda with
the behef that pollution control is a short-term approach
10 meet environmental regulations. In fact. poliution pre-
vention is not a priority option for goverments of devel-
oped countries because of limited funds assigned for this
purpose.

Several economic assessment methods have been de-
scribed here. The TCA allows an effective assessmens.
taking into account all those avoidable significant and
indirect costs if a waste minimization project is to be
implemented. New companies. in particular. are in a
better position to gain economic benefits by applving
pollution prevention methods as these methods do not
involve costs for waste treatment and disposal.
Promotion of pollution prevention methods has reduced
the use of chlorinated solvents throughout the world by
50% Considerable progress has been achieved by the
paint and coating industry. which is replacing chlonnated
solvents by water-based or less toxic compounds. How-
ever. more rescarch in overall production methods is
necessary to improve efficiency. The metal clearing in-
dustrv has hd many problems finding alternatives to
substirution. Compiete replacement by water now seems
uncertain. That is because the main problem associated
with increased amounts of effluents gencrated is the ad-
ditional cost of treating them before disposal. Mechanical
cleaning has limited applications. Good housekeeping
procedures must widely be promoted to reduce wastes.
whilst R&D must look for successful replacements.

e The search for altermatives to specific chlorinated sol-

vents has not succeed. Studies to replace 1.2-dichio-
rocthane have rot been reported. Alternatives to
methviene chlonide are still under research and PCP.
despite its pollutant nature. 1s sull widely used in devel-
oping countries. Only some alternative compounds have
been proposed. Additionally. carcinogenic effects from
all of them have not been tested.

Good housckeeping procedures are a practical wav 10
reducc waste in the shont term. Bevond this. R&D is
normally the long term approach to effectivel. reduce
wastes.

Developing countries industrialization efforts are not vet
concerred with environmental issues. Being at this stage

however. offers them an excellent opportunity to stan
from scratch by applying pollution prevention methods
already tested in industrialized countries.

Small and medium industries need better access to infor-
mation systems in developed countries.

The lack of information and transmission media is the
main barmmer to awareness of emvironmental issues in
developing countries. Appro~nate information dissemi-
nation mechanisms are essential to overcome the situation
and replace expensive on-line searches. which raise the
costs of services alreadv expensive for medium and small
companics in those countries because of the high cost of
teiecommunications.

UNIDO’s INTIB is a non-profit service, with wide expe-
nence and a positive image with industnalists in devel-
oping countries and could be considered as a link for
access to knowledge. Therefore. INTIB could be an ef-
fective channel for medium and small industries. pro-
vided that more emphasis is given to value-added infor-
mation products according to specific needs for informa-
tion in these companies.

Many case studies in literature have not vet been com-
piled. This is nccessary as a basis for identification of
problems and alternative solutions. Information available
in abstracts plavs a kev role in promoting and motivating
industry towards R&D.

Since the chemical industry is responsible for 30% of
hazardous wastes in the world. access to chemical data-
bases is highlv important. Therefore. information centres
have to consider cooperating with them if effective serv -
ices are to be developed.
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Australis Centre for Cleaner Production
P.O. Box 60
Miil Park
Victonia 3082
Austrahia
Phone: (~61 3) 9407 6060, Fax . (61 3) 9407 60¢1

International Association for Clean Technology (IACT)
Fassangasse 20
A-1030 Vienna
Anstria
Fax: 78359912

Enropean Chlorinated Solvents Assocn /CEFIC
Michelangelo Ave. East
Van Nieuwenbuyvse 4
B-1160 Brussels
Belgium

China National Cleaner Production Center [ NCPC]
Chinese Research Academy of Environmental Sciences
Sth floor. No. 1. Building
Bervuan, Beijing. 100012
China
(~8610) 4232255 ext. 223_ Fax :(—8610) 4231308

Czech Cleamer Production Center [CPC],
(Orig. Ceské Centrum Cistsi Produkce)
Polinckych Veziu 13
110 00 Praha I
Czech Republic
(—422) 24212224, Fax : (-422) 24213673

Association for Air Pollution Prevention (Association pour
12 Prevention de Ia pollution Atmospherique) [APPA]
Documentation Centre
62 rue de Courcelles
75008 Parnis
France

UNEPIE
Cleaner Production Programme
Tour Mirabeau, 39-43
quai Andre Citroen
75739 Paris Cedex 15
France
Phone: (—33 1) 40588850. Fax: (-33 1) 40588874

Cleaner Production Centre for Greek SME's
Valiatza-Aftia Efi
9 Gialouwrou St
113 63 Athens
Greece

Phone : (-301) 8833713, Fax : (~1) 6536531 or (~1) 6858774

Indian Chemical Manufacturers Association
Sir Vithaldas Chambers
Bombay Samachar Marg.
Bombay 400 023
India
Phone: 204 80 43, Fax : 022 204 8057

National Environment Engineering Research Institute
Nehru Marg
Nagpur 440 020
India

National Productivity Council—Cleaner Production Cenire
Lodhi Road
New Dethi 110003
India
Phone: 469033 1. Fax: (-9111) 4615002

Clean Japan Center
Mizuno S.
No.2 Akivama Bldg.
3-chome 6-2 Toranomon
Mmato-ku
okvo 105
Japan
Phone: (—3) 4326301, Fax :(~3) 4326319

Centre for Clean Techrology and Environmental Policy {CCTEP}
University of Twente
P.O.Box 217
NL-7500 AE Enschede
Netherlands
Phone: (~31) 053 893194, Fax : (~31) 053 35669$

Centre for Energy Conservation and Clean Technology [CE]
Oude Delft 180
NL-2611 HH Delft
Netheriands
Phone: 31-15-150150. Fax :31-15-150151

Slovak Cleaner Production Centre [SCPC]
¢ o Slovak Technical Uruversity
University Computing Centre
Drienova 24
Bratislava
Stovak Republic
Phone: (~427) 498094, Fax : (-427) 498094

Centre for Cleaner Production Initiatives [CIPN]
Centre d'Iniciatives per a 12 Produccio Neta
Travessera de Gracia. 56
4aplanta
08006 Barcelona
Spamn
Phone: (-34 3) 414 7090. Fax : {-343)414 4582

Pridneprovie’s Center for Clearer Production [PSEIC]
Zadorsky W.
Pridneprovie Ecological Foundation
pb 419
Dnepropetrovsk. 2
320002
Ukraine
Phone: (~0562) 41 6590, Fax : (-0562) 41 65 50

International Union of Air Pollution Prevention Associations
136 North Street
Brighton
East Sussex BN1 |BG
United Kingdom
Phone: (-27) 3261313

AIChE Center for Waste Reduction Technologies (CWRT)
345E 4B SL
New York. NY 10017
Usa
Phone: 212-705-7407 (7338), Fax: 212-752-3297
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Chamical Manufacturers Associstion (CMA)—Waste Minimization Pro-
gram

2501 MSUX W,

Washington PC 20036

Usa

Phone: 202-872-8110

Colorado State University —\Waste Minimization Assessment Center
Ft. Collins. CO 30523
rsa
Phone: 303-491-5317. Fax: 303-491-1055

National Association of Solvent Recvclers
1333 New Hampshire Ave. X\W
usa
Phone: 202-4636956. Fax: 2027754163

ORNL Information Research and Analvsis—Hazardous Materiais Infor-
mation Growp

Bldg 2001

POBox x

Oak Ridge. TN 37831

Usa

Phone: 615-576-0568

Poliution Prevention Research Centre—Dept. of Chemical Engineering
Box 7905
North Carolina State University
Raleigh NC
Usa
Synthetic Organic Chemical Manufactarers Assocn.

-1330 Connecticut Ave. N.W.
Suite 300

Washington. DC 20036

rsa
Phone. 202-659-0060

USAID. Environmental Pollution Prevention Project
GEXNVENR
Room 309 SA-18
Washington. DC 20523-1811
United States of Amenca
Phoge: (-703) 875-4518. Fax : (~703) 875-3639

US. Environsmentsl Protection Agency (EPA)—Pollution Prevention Re-
search Branch

26 West Marun Luther King Dr.

Cincinnati, Ohio 45268

Usa

US. Environmental Protection Agency (EPA)—Risk Reduction Eng-
neering Laboratory [RREL)

Censer for Environmental Research Information

Cincinnati. Ohjo 35268

United States of America

Phone: (-215)628-9317. Fax : (-215) 628-8916

World Enviromment Center (Enviromental Quality)
419 Park Ave.. S Sunte 1403
New York. N.Y. 10016
Usa
Phone: 212-683-4700

Cleaner Production Centre of Zimbabwe
P.O. Box BW 294
Harare
Zimbabwe
Fax: (-2634) 833864
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0721 PHOSPHATE COMPLEXING OF HEAVY METALS.
{BIB-199301-42-0001]

The effectiveness of tniple superphosphate (TSP). a phosphate terthizer. and

tnsodium phosphate to precipitate beavy metals from solution and simultane-
ously produce a nonhazardous sludge was mvesugated. The paameters mnves-
ugated were reaction pH. phosphate source. reaction time. phosphate
consentraton. order of chermical addiion. water hardness. mitial metals concen-
tratron and mixed metal solutions. The rollowing factors had ne <tfect on heavy
metal precipitation: reaction pH (whether it was 8.6 ~r 9. 5). heavy metal source.
order of chemival addition. reaction time (for reaction times § mun) and water
hardness. Tnisodium phosphate best removed heavy metals from the wastewater.
However. leachability tests run on the resultmg studge indicated that phosphate
fertilizer was the better phosphate cheice. The research mdicated that lesser
amounts of phosphate removed more heavy metais. and as the miial heavy

metals concentration increased. heavy metal removal also moreased Mixed

metal solutrons affected the removal of heavy metal. but not conswstensiy. The
removal of heavy metal ions from solution appexss to be a surface reaction
phenomenon with the ion capable of settling with the iple superphosphate. A
non-EP toxic sludge was obtaimed when phosphate fertilizer was used. With the

addition of phosphate fertlizer to 2 Zn-beanng wastewater. 99%s of the Znwas

removed from solution. and 85% of the Zn mn the resultmg sludge was retamned

In companson. hvdroxide addition to the Zn-bearing wastewater caused 97.5%
of the Zn 1o fall out of solution and 8.5% of the Zn m the resulting sludge to be |
retained Graphs 8ref. (Furell-Poe. K.: Ezel. JE.: NINETY-FIFTH ANNUAL |
* E..Barron. L.: Belm. D.: Moms. W Vosika. M : Bartien. R.. RESIDUES AND

MEETING AMERICAN FOUNDRYMEN'S SOCIETY. BIRMINGHAM.

ALABAMA USA 5-9 MAY 1991, Publisher: AMERICAN FOUNDRY-

MEN'S SOCIETY. INC.. Des Piaines. linois 60016-8399. US A (1991). (Met.
. MINERALS. METALS & MATERIALS SOCIETY . 420 Commonwcalth Dr..
. Warrendale. Pennsyivania 15086, USAL (1991). (Met. A 9301-72-0019). pp

A.. 9301-72-0001). pp. 133-138 [in English].)

0722 A COMPARATIVE VIEW OF CONTROi. AND REGU-
LATING TECHNOLOGIES FOR SOME PRIMARY SMELT-
ING OPERATIONS. [BIB-199301-12-0014}

A survev of regulations and state-of-the-ant control technologies s presented
relating to the smehing of primary Al. Cu. and recycling of residucs. Some costs

assoctated with the alternatives and trends for the coming decade n this sector |

are identified. 9 ref. (Ahmadzas. H.: RESIDUES AND EFFLUENTS: PROC-
ESSING AND ENVIRONMENTAL CONSIDERATIONS. SAN DIEGO.

CALIFORNIA USA 1-S MAR. 1992, Publisher: THE MINERALS. METALS |
& MATERIALS SOCIETY'. 420 Commonwealth Dr.. Warrendale. Pennsyiva-

nia 15086, USA. (1991). (Met. A..9301-72-0019). pp. 29-44 {in English}.)

0723 COMPREHENSIVE WATER MANAGEMENT PRO-
GRAM FOR A PRIMARY COPPER SMELTER. [BIB-199301-
42-0017]

As Pheips Dodge Corporation addresses the environmental challenges of the
1990s. water management has become a key element in an overall waste
minimization strategy. The Phelps Dodge Hidalgo Cu smelter has mplemented
a comprehensive water management program that includes management of both
fresh and process water utihized by its pyrometallurgical operaiion. Two major
technological strategies are being implemented. They are the design. construc-
tion and operalion of a raw water pre-treatment facility to allow increased
evaporation within cooling; towers thereby minimizing blow down. and the use
of abrine concentrator to treat and recvele significant quantities of process water
The end result of this program is 2 significant reduction tn raw water pumped
from the underlving aquifer ito the facility and a decrease in process water
which must be impounded or otherwise treated. 1 ref. (Viecelli. C.P.. RESI-
DUES AND EFFLUFNTS. PROCESSING AND ENVIRONMENTAL CON-
SIDERATIONS. SAN DIEGO. CALIFORNIA. USA. 1-5 MAR. 1992,
Publisher. THE MINERALS, METALS & MATERIALS SOCIETY 120 Com-
monwealth Dr. Warrendale, Penncvivamia 15086, USA, (1991). (Met. A
9301-72-0019), pp R1-R7 [in Enghsh] )

0724 SOME ALTERNATIVE APPROACHES FOR THE

TREATMENT OF ELECTRIC FURNACE STEELMAKING |

DUSTS. {BIB-199301-42-0019]

Electne tumace steelmakiny dustis a polluting residuc that necds 1o be treated
to recover metals contained and 1o produce an environmentally aceeplable
restduc Some hvdrometaliurgical approaches for ts treatment have been evalu-

leaching followed by Zn compounds™ pueciprtation and acetwe aond feachung
tellowed by Pb. 2z hvdroxade and gypsum precipttation. 8 et «Caswo. .
RESIDUES AND EFFLUENTS: PROCESSING AND EXVIRONMENTAL
COXSIDERATIONS. SAN DIEGO. CALIFORNIA. USAL 1-5 MAR. 1992,
Publisher: THE MINERALS. METALS & MATERIALS SOCIETY. 420 Com-
monwealth Dr.. Wamendale. Pennsvivania 15086, USAL (1991). (Met AL
9301-72-0019). pp 179-186 [in English].)

0725 COPPER EXTRACTION FROM SMELTER FLUE DUST
BY LIME-ROAST/AMMONIACAL HEAP LEACHING. (BIB-
199301 -42-0022]

Cooper smefter flue dusts often cannot be directly recyeled to the smeiung
provess and accumulate as hazardous wastes requinng environmentally accept-
able disposal. Because of the lmited amount of flue dust. a separate Cu
extraction process must be simple and require 2 small plant investment. A flue
dust provess has been developed. consisting of the following steps: roasting 2

: pelietized minture of hydrated lume and flue dust to fix arsenic and sulfur an

msoluble calctum salts: heap leaching the roasted peliets with 2 buffered
ammomnma ammomnum salt solution to extract Cu as an 2mmne complex n alined
vell that 1s the final repository of the leached pellets: and boiling ammona from

! the lixiviant to precipitate Cu. Cordensed ammonia and the filtered solumon are

ated caustic soda leaching followed by clectrolstic recovery of /o, ammoma ¢

retumed to leaching. Heap leaching in the final repository cell lowers the capital
nvestment significantly compared with peting extraction processes. Chem-
istry withrespectto As. S. and Cu is discussed. Graphs. 11 ref. (Yin. Z.-b.. Caba.

EFFLUENTS: PROCESSING AND ENVIRONMENTAL CONSIDERA-
TIONS.SAN D EGO. CALIFORNIA_ USA. 1-5 MAR. 1992, Publisher: THE

. 255.267 (in English])

0726 THE CASHMAN PROCESS TREATMENT OF SMELTER
| FLUE DUSTS AND RESIDUES. [BIB-199301-12-0023]

Artech Recoveny Systems. Inc has developed a low pressure and wemperature
leach process called the "Cashman Process” to extract metals from arsenical fluc
i dusts and residues and fix the arsenic in an environmentally stable form as fermic
| arsenate (scorodite). The process was pilot tested at Hazem Research m an
mtegrated plant including continuous recycle from August-October 1989 during
which several tons of flue dust were processed. Based on this pilot program. the
, process was deeme=d technically feasible and produced commercially salable
. products. Residues from this pilot program were subjected to 2 long-term
stabitny test jointly designed by PT1 environmental services and the USEPA
The process. its versatility, and the nature of the products are discussed in some
detail. Graphs. $ ref. (Kunter. RS Bedal. W.E.. RESIDUES AND EFFLU-
ENTS: PROCESSING AND ENVIRONMENTAL CONSIDERATIONS.
SAN DIEGO. CALIFORNIA USA 1-5 MAR. 1992. Publisher: THE MINER-
| ALS.METALS & MATERIALS SOCIETY'. 420 Commonwealth Dr.. Warren-
dale. Pennsylvania 15086, USAL i 1991). (Met. A.. 9301-72-0019), pp. 269-282
{m English}.)

0727 HYDROMETALLURGICAL PROCESS OF COPPER
CONVERTER DUST AT THE SAGANOSEKI SMELTER &
REFINERY. [BIB-199301-42-0024]

One of the most essential factors for a custom smeiter to strengthen its competi-
tive power is 1o improve its comparative standing in purchase of conzentrates
from the worldmarket Itis especially critical for Japanese smelters who depend
on import for almost 90°o of their raw matenals. To accomplish thus break-
through. the development of the new technology which enables treating concen-
trales contaning higher impunties 1s inevitable. Nippon Mining Company Lid.
ntensively researched processing complex ore for three vears. from 1979, and
- successfully developed an original hydrometaliurgical process to treat converter
| dust for <liminating impurities from the Cu smeiting circunt. The commercial
) plant v as constructed at the Saganoscki Smelter & Refiners in 1982, and ts nune
i vears operation has satisfastonly proven the advantages of the technology. The
. concept of this process and 1ts operational performanee are discussed Graphs
(v na, M. Higashu Mo Ote, S. Okamoto. H., RESIDUES AND EFFLU-
o ENTLS PROCESSING AND ENVIRONMENTAL CONSIDERATIONS.
L SANDIFGO, CALIFORNTALUS AL 1-S MAR. 1992, Pubhisher. THE MINER-
ALS AT TALS & MATERIALS SOCIETY . 420 Commonwealth Dr . Warren-
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dale. Penrsvivania 15086, USA_ (1991). {Met A 9301-T2-0019). pp. 283-293
{n English])

! 0732 NEW TECHNOLOGIES IN COKEMAKING. [BIB-199301-
! 45-0010]

¢ Technologies for moreased cokemahing etfciency are discussed with parucular

0728 AN IMPROVED PYROMETALLURGICAL METHOD

FOR THE RECOVERY OF LEAD FROM BATTERY RESIDUE.

[BIB-199301-12-0026}

Al the present ume. pyrometallurgeal provesses are emploved for the recoven
of Fb from batienn scrap. These processes have senous pollutron problems.
primarily due to the emission of sulfur dioxide and arborne Pb in the form of
dust and fume. In additron. it ts necessary to dispose of solid wastes and hquid
effluents which contain Pb and in some cases sodium sulfide-contaming com-
pounds An improved provess was investigated for the recoveny of Pb from
batiery residue. This involved pelletization of the residue with sodium carbonare
and motstre. Then. the pelicts were melted withowt carbon and the sodium
sulfate salt was removed. Subsequently. the molten lead oxide was reduwced with

C. This provess mmimizes the sulfur diox:de emissions and leads to very low

sulfide contents of the sodwum suifate salt. Graphs. 14ref. (Pickles. C.A . Togun.
1 M. RESIDUES AND EFFLUENTS: PROCESSING AND ENVIRON-
MENTAL CONSIDERATIONS. SAN DIEGO. CALIFORNIA USAL 1-5
MAR. 1992, Publisher: THE MINERALS. METALS & MATERIALS SOCI-
ETY. 420 Commonwealth Dr.. Warrendale. Pennsvivania 15086, USA (1991).
(Met. AL 9301-72-0019). pp. 313-330 (m Englishl )

0729 SLAG HANDLING IN THE IRONMAKING FNDUSTRY.
[BIB-199301-2-0030}

A review is presented of the development of blast furnas: skg handling and |
processing technology in the ironmaking industry over the past 36 vears. with |
an emphasis on economic and environmental factors. The requirements and |
practice of ar-coolmg slag for use as aggregate and of pelletizing and granulating
slag for use in cement manufacture are described. The operation of slag pits. slag. |
pots or ladles. the slag pelletizer and ¢arly granulation systems are compared

oped in the past decade. Graphs. 32 ref. (Cooper. A W.: RESIDUES AND
EFFLUENTS: PROCESSING AND ENVIRONMENTAL CONSIDERA-
TIONS. SAN DIEGO. CALIFORNIA. USAL 1-5 MAR. 1992, Publisher: THE |
MINERALS, METALS & MATERIALS SOCIETY'. 420 Commonwealth Dr..

Warrendale. Pennsyivania 15086, USA (1991). (Met. 4., 930 -72-0019). pp.
377-403 [in English] )

0730 A FLUIDISED BED ION EXCHANGE SYSTEM FOR
TREATMENT OF EFFLUENT WATER OF COKE OVEN AND |
BY PRODUCT PLANT. [BIB-199301-42-0035) !
A fluidised bed ion exchange method for simultaneous removal of phenols and
cvanide from the effluent 1s described. Use of an eluant enables regeneration of
the resin in the comtmuous operation mode. The breakthrough experiments
conducted both on the laboratory scaie and on a pilot plant scale have shown
that, while the lever of phenol can be brought down from 462 ppm to approx 6 |
ppm. the free cyanude is almost totally removed. An examnation of data
indicates that the method can serve the twin objectives of pollution control and
phenolic compounds recovery. Graphs. 9 ref. (Pandey. H.D.. Gupta. A.; Bhat-
tachanva S Mediratta. S.R.; Das. BN.: Rao. K.V .K.: Murty, 1.S.: RESIDUES
AND EFFLUENTS: PROCESSING AND ENVIRONMENTAL CONSID-
ERATIONS. SAN DIEGO. CALIFORNIA. USA 1-5 MAR. 1992, Publisher:
THE MINERALS. METALS & MATERIALS SOCIETY. 420 Commonwealth
Dr.. Warrendale. Pennsyvivania 15086, USAL (1991). (Met. A..9301.72-0019).
pp. 489-496 [in English})

0731 COMPLEX PROCESSING OF ZINC-CONTAINING THE
PRODUCTION WASTES OF VARIOUS INDUSTRIES. [BIB-
199301-43-0014)

Possible ways of Zn extraction from low-grade Zn-contaning wastes of metal-
lurgical and chemical industries are ex d with emphasis on the Waelu
process A Waclw process for 7n extraction from the calciferous sludges of ;
svathetic fiber production is analvzed Results of laboratory and pslot-planttests |
demonstrate the feassility of the proposed process Graphs 8ref (Koglov, P AL |
Sapngin. AF . TSVETNYE METALLY. (DEC 1990), (12), pp 38-91 [1n
Russianj ISSN 0372-2929, !

reference to the indian steelmalme simaron. Each of these processes s aumed
at (v amprovemet m coke quality. (i) use of 3 wide range of coals without
swrficmg coke quality. and (ni) mereased producuon productinaty of coke
ovens. Parucular technologres which appear to be of mportanc: mclude. high
capacity ovens with taller and or wider chambers: jumboe cokmng reactors. woke
dn quenching: flood coke quenchmng. compaction of the coke charge inside the
ovens. addiuon of tar pitch o a coal blend. brefuve cokemaking m wmproved

. npe of ovens. and use of solvent refined coal for cokemabhume. (Tawan . M.

STEEL TIMES INTERNATIONAL (JULY 1992). 16, (3). pp. 4142 44 [mn
Enghsh] ISSN 0143-7798)

0733 REMOVAL OF HALOGENS FROM EAF DUST BY PYRO-
HYDROLYSIS. [BIB-199301-15-0028)

In the thermal weatment of electric arc fumace (EAF) dusts. Zn is reduced.
volatilized. and ultmmately recovered either as liquid metal i a splash condenser
or as solid zinc oxade n bag filters. Dunng the process. the dust’s Cl and fluonne
content also enters the gas phase and condenses as dross m the splash condemser
or as sa:is which contammate the zine oxide product. Pretreatment of EAF dust
by pyrohydrolysss appeared W offer a means of minimizing the dost’s halogen
content. Experimental results proved that 97-99%¢ Cl extraction and 80-85%4 F1
extraction are cunsistently achieved when EAF dusts are blended with silica and
roxsted at temperatures 850 “C in 2 fumace atmosphere of 75%e steam (diluted
by air). A statistical analvsis further established that more than a single optzmal
point exists. thus affording flexibility m parameter selection (¢.g by increasing
temperatine. the necessary retention time and additive concemtrations are de-
creased). The findings substantiate the feasibility of pyrohvdrolysis roasung in
reducing the Cl and F1 im the EAF dust 10 a level that will obviate ndustrial

|
i
i concems about halogen contammation. The end-product of the pyrohvdrolysis
with the new continuous granulation. dewatenng and handling svstems devei- i
!
i
|
i
i
!
i

procedure is 2 de-halogenated. self-fluxing calcine which can be directly charged

! 10 2 plasma or flame reactor. Design parameters and flow diagrams illustratng

the pyrohydrolysis process integrated with the plasma and flame reactor tech-
nologies are ncluded. Graphs. 6 ref. (Downey. J.P.. Hager. J.P.. RESIDUES
AND EFFLUENTS: PROCESSING AND ENVIRONMENTAL CONSID-
ERATIONS. SAN DIEGO. CALIFORNIA, USA. 1-5 MAR. 1992, Publisher:

. THE MINERALS. METALS & MATERIALS SOCIETY'. 420 Cormonwealth

Dr.. Wasrrendale. Pernsylvan.» 15086 USA (1991). (Met A.. 9301-72-0019).
pp. 187-211 [in English].)

0734 THE COMMERCIAL DEVELOPMENT OF PLASMA

i TECHNOLOGY: EAF DUST APPLICATION. [BIB-199301-45-

0029]

In December of 1987. International Mill Service. Inc. signed an exclusive
licensing agreement with Tetronics Research & Development Co Limited of
Fannzdon. Oxfordshire. England. 1o commercialize plasma techrslogy which
had been demonstrated in an EAF dust processing application. The mient of the
process s 1o reduce and volatize the zine. lead. and cadmium oxides inherert 1n
EAF dust and collect these clements as metals in an ISP (Impenal Smeiung
Process) Zn splash condenser. 2ad to render the resultant slag an inert. non-haz-
ardous matenal. With these objectives n mund. IMS started commissioning
facilities 1 1989 at Florida Steel in Jackson. Tennessee. and Nucor-Yamato
Steel in Anmorel. Arkansas (USA). The commercial development and progress
of the technology at these two installations are described. (Bunney. D.T..
Mazanek. M.S.. Pargeter. J K. RESIDUES AND EFFLUENTS: PROCESS-
ING AND ENVIRONMENTAL CONSIDERATIONS. SAN DIEGO. CALI-
FORNIA. USA. 1-5 MAR. 1992 Publisher: THE MINERALS. METALS &
MATERIALS SOCIETY. 420 Commonwealth Dr . Warrendale, Pennsyivansa
15086, USA, (1991). (Met A..9301-72-0019). pp. 213-218 [in English].)

0735 REDUCING EMISSIONS IN FOUNDRY OPERATIONS.
(MINDERN VON EMISSIONEN IN DER GIESSEREL) [BIB-
199301 -45-0062)

Crermany contains approx 440 Fe-hased and 660 non-ferrous foundrics These
foundnes generate emissions from core and mold making. melting and cleaning
operations. Control of emissions to conform with ens ronmental regulations s

* discussed. along with measures that can he taken 1o remove sources of pollution
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Graphs 61 ret «Dopp. R. GIESSEREL-PRAXNIS. (24 ARP 192). (8, pp
119-130 {in German] ISSN 2016-97R1)

- 0739 CHEMICALLY BONDED SAND SYSTEMS UPDATED.

0736 CASTING AND ENVIRONMENTAL ADVANCESINTHE

FRC PROCESS. [BIB-199301-51-0014]
The free radical cure (FRC process utilizes sulfur dioxide gas to munate the
rapwd coldbox cur: of two-component acn lic—epoxy resin systems. Redesign

of these systems has ehmmated the need for separate addition of third part
adheston promoters. while afso improving bmnd v storagy stabiiwy. These mew- |
generation binders can also provide decreased vering defects and mareased
erosion resistance o many ferrous appheations. Higher tensile strengths m -

conjunction with the benefits of recent equipment advances allow for the usc of
lower binder fevels. This in turn Ieads to sigmificant mmprovements in shakeout
rates i noaferrous applicanons. In addiuon to mprovements m foundry opera-
tons. these new-generation binders address the all-important ssues of worker

safens and comphance with envirormental regulations The number of govern-

ment-regulated components such as chlonnated solvents is reduced withthe new
Sinder systems without sacrificing product performance. Another important
development is the achievement of substantial reductions n worker exposure to
sulfur droxide duning both coremaking and core storage. This objective was met
by cunng with sulfur dioxide mitrogen mixtures rather than with pure sulfur
dioxide and tundamental changes m restn design. Tests using A1356 are dis-

cussed Graphs ~ref (Shnver. HR.. Barmett. K. W._ Archibald JJO NINETY- .

FIFTH ANNUAL MEETING AMERICAN FOUNDRYMEN'S SOCIETY.

BIRMINGHAM. ALABAMA. USA 59 MAY 1991, Publisherr AMERICAN
FOUNDRYMEN'S SOCIETY. INC.. Des Plames. {llnos 60016-8399. US|

(1991}, (Met. A 9301-72-0001). pp. 215-220 fmn English] )

MENTAL PROTECTION. [BIB-199301-51-0016]

[BIB-199301-51-0061]

Production of short and mediam run qualt cxsting production wall come from
highly automated chenucally bonded sand molding plans. a recent intermnational
foundn meetmg ( BCIRA) predicted  Highhghts of the discussions mxiuded
alkahne phenoby resins. gas cunng. sand reclamation. and enviroamentl con-
vers  Future concerms are largely emvirommentally connected with emusstons
and health factors. (Hewme. H.J.. FOUNDRY MANAGEMENT AND TECH-
NOLOGY . tAUG. 19923 120. 8\ pp 21-24 in English]. ISSN 0360-8999)

0740 BENEFICIAL REUSES FOR SPENT BRIDGE PAINTING
BLAST MATERIAL [BIB-199301-57-0045]

Pror te 1975, Pb-based paints were commonly used mn protectng steel struc-
res Bevause of the toxwe effects of Pb on human health and the enviroament.
therr use has been significantly reduced However. problems with these pants
persist when they are removed durng normal mamtenance by pneumatic blast-
mg with mmeral abrasives. Technologies are developed 1o contain the spent
abrasive and pant during blastng operanons. A study 1 ennty beneticial
reuses tor the spent blasung matenal s reported. Nine samples were gathered
from different projects within Peansvivania. The samples were uwroughly
charactenzed with regard o compositon. morphology . and EP and TCLP leach
test performance. Potential reuse applications are reviewed with regard to
technical adequacy. economics. and ¢environmental constrants. Graphs. 9 ret’
tWevand TE.: RESIDUES AND EFFLUENTS: PROCESSING AND ENVE-
RONMENTAL CONSIDERATIONS. SAN DIEGO. CALIFORNIA USAL -5
MAR. 1992, Publisher: THE MINERALS. METALS & MATERIALS SOCI-
ETY. 420 Commonwealth Dr.. Warrendale. Pennsyivan. . [SOR6. USA (1991

" (Met. A 9301-72-0015). pp. 877-886 [in English] )
0737 THERMAL RECONDITIONING OF CORE SAND IN AN .
ALUMINUM FOUNDRY: A CONTRIBUTION TO ENVIRON- |

Thermai reconditioning of core sand makes 2 valuable contnbution to the topical -
theme of environmental protection. With the aid of this reconditioning method.
used foundry sand can be retw.ied o the condition of usable sand. Construction
of the installation »as preceded by comprehensive investigations with compari- :

sons of data from several different thermal recanditioning plants. These data
were assessed with the aid of an assessnient code and provided the basis for ™~
decision ¢f which mstall>uon should ultimatels be awarded the contract. Pre-
semted is 2 detaiied description of thie nstaliation and of the process engineering
nvolved In the cost companson between fresh sand and reconditioned sand. i:
1s particulariy apparent that a considerable proportion of the heat ansing can be
passed straight on to the plant heating network. This factor has parucularly
favorable results in overall cost. The efficiency of the mstallation. currently at
92%. 1s being improved to 96%e by various measures that have alreads been
introduced Fmally. details are given of practical expenence gathered in the
penod smce the mstailation was commuissioned. Graphs. (Wesp. S.: Engelhardt
WONINETY-FIFTH ANNUAL MEETING AMERICAN FOUNDRYMEN'S
SOCIETY. BIRMINGHAM. ALABAMA USA 5-9 MAY 1991. Publisher:

8399, USAL (1991). (Met. A 9301-72-0001), pp. 227-235 [wn English}.)

0741 SURFACE TREATMENTS OF METALS USING EX-
CIMER LASERS: POSSIBLE APPLICATIONS FOR THE
AUTOMOTIVE INDUSTRY. [BIB-199301-57-0049]
Fundamental mvestigations of the surface teatment of metals using excimer
lasers have been camied out i revent vears. Excumer laser systems have now
become refiable and handling problems seems to be solved. The results of
fundamental expenences and first possible applications. especially for the
otive mdustry. are presented. An excumer laser working station for three-
dimensional materials processing has been built to demonstrate the possibilinn
of reatments on nvpreal materials and parts for the automotive mdustry. Smooth-
wng of can shafls. crankshafis. and gear wheels leads to 2 noise reduction and
opumuzmg of the wear resistance against akrasive wear for those components
Another possible process. which 1s discussed. 1s the ablation of deformation
layers This process leads. especially for cast won ¢yvimder liners or cylinder
blocks. 10 2 laving-bare of the graphute inclusions by optical means. avoiding the
pollution problems ansing from chemucal treatments The opencd graphite
spheruites or laminac acts as oil reservors munimizing the oil usage and
mprosing the runming-in phase of the treated motors  Graphs. Photomicro-

, graphs 7 ref. (Bergmann. H.. Schumte. K, Quentsch. R.. LASER APPLICA.
AMERICAN FOUNDRYMEN'S SOCIETY . INC.. Des Plaines. Illinois 60016-

0738 THE EFFECTS OF SAND AND FOUNDRY VARIABLES

ON THE PERFORMANCE OF NOBAKE BINDERS. {BIB-
199301-51-0041]
Nobake oils were introduced in the spnng of 1965 The predecessor paperio thus

Silver Anniversary paper focused on the effects of binder and catalyst levels, -

nvpe of sand. moisture in the sand. ambient rslative humidity and temperature.
nitrogen content of the binder 2nd hot strength of the sand—binder combination

on core and m-1d-performance i making casungs of vanous metals. Thas paper f

updates the compansons of nobake oils to furans, including new casting test

results. and makes compansons with the newer binder svstems. phenolic ure-

thancs and ester-cured phenolics. Discussion of environmental. health and satety
aspects of the vanous binder svstems has heen added {'se in casung Al and cast
wron s discussed Graphs (Rohins. J . Tonello. 1.1, Schater, R.J.. NINETY-
FIFTH ANNUAL MEETING AMERICAN FOUNDRYMEN'S SOCIETY,
BIRMINGHAM. ALABAMA USAL S99 MAY 1991, Pubhisher: AMERICAN
FOUNDRYMEN'S SOCIETY. INC.. Des Plaines, [liinois 600168390, US A,
(1990 (Met A L9301.72:0001). pp 623-63) [in Enghish] )

TIONS IN THE AUTOMOTIVE INDUSTRIES. FLORENCE. ITALY. 1-§
JUNE 1992, Puvhisher AUTOMOTIVE AUTOMATION LIMITED. 42 Liovd
Park Ave. Crovdon CRO $SB. UK. (1992). (Met. A.. 9301-72-0019). pp
365-371 [in English].)

0742 ABLATION AND AFTER: THE LAW AND THE PROFITS.
{BIB-199301-57-0120]

Since 1974 the market high performance antifoulings has been satisfied with the
ablative or self-polishing organo-tin copolvmer antifoulings, which have almost
totally displaced the prior ant. Crncal to success of the self-polishing mechanism
has heen the organo-Sa, particularly tn-butv] Sn. biocides. Organo-Sn and all
other anufouling biocides are now subject to approval by national and supra-na-
uonal regulators. and tn-bunv § Sn compounds have been proscnbed for some

o uses 13 achts 25 m) for example and are at hest tolerated in deep sea manne use

onh for the iach of 2 totally satsfactons substiite Some of the attempts to
formulate more environmentally acceptable solutions to the problem are cata-
logued mainly by reference to the patents hiterature. the volume of which alone
testifies to the magnitude of the probicm. and does so under a number of headings
biwides for antifouling: ise continue to be patented. improvements 1n self-pol-
whing malenals continuc to appear. as well as altemative self-polishing chem-
ey More radical solutions aot involuing biovides have shown promuse,

[P
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otwrs. mvolving mechanical or electrival phenomena. of “natural”™ solutions to

the problem exist. but are not discussed. 149 ref. (Milne. A . POLYMERS IN
A MARINE ENVIRONMENT. LONDON. UKL 23-23 OCT. 1991 Publisher
THE INSTITUTE OF MARINE ENGINEERS. The Memonial Building. 76
Mark Lanc. London EC3R 7IN. UK. (1991). (Met A, 9301-72-0007. pp
139-144 {in Engish}.}

0743 ADVANCES AND DEVELOPMENTS IN EMISSIONS
CONTROL: A REVIEW OF THE 1992 SAE INTERNATIONAL
CONGRESS. [BY >-199301-61-0064]

Noble metal catalvsts . particulariy 1n gasoline apphicabions. are very much a pant
of a contrul syster. mvolving engme management strategies and other engie
components. Noble metal catalvsts are also finding use in diesel emissions

control. The substitution of Pt or Rh by Pd 1s betng examined by 2 number of

companies. 15 ref (PLATINUM METALS REVIEW (APR. 1992).36.(2). pp.
86-29 [in English]. ISSN 0032-1400)

0744 TRIBOLOGY IN FLUIDS OF LOW LUBRICITY: APPLI-
CATION TO FRICTION UNDER WATER (TRIBOLOGIE
DANS LES FLUIDES A FAIBLE POUVOIR LUBRIFIANT: AP-
PLICATION AU FROTTEMENT EN EAU,) [BIB-199302-31-
0466]

Applications where lubrication between moving surfaces can only be by water

mvolve safety (minmg and steelmaiung). poilution (textiles and tood). biological
comp: ¥ (prostheses) and prolonged immersion (manne and offshore). The
advantage of the high thermal capacity of water is offset by its film mstability.
A number of case histories of friction and wear problems under water are
presented together with test procedures adopted to simulate the conditinns in the
faboratory and the solutions adopted to soive the problems. Future developments
ar: expected to include the increased use of ceramic and cermet components
where lubrication by water is involved. Graphs. 6 ref. (Cartier. M.: MATERI-
AUX ET TECHNIQUES (PARIS). (JAN -MAR. 1992). 80. (1-3). pp. 19-25 [m
French). ISSN\ 0032-689%)

—

0745 KINETIC STUDY OF COPPER DEPOSITION ON IRON
BY CEMENTATION REACTION. [BIB-199302-34-0244]
Cementation of Cu on Fe powder was shown to be a feasible process to achieve
a high derree of Cu removal over a broad operational range. First-order kinetics
were followed for both the Cu concentration and the surface area of Fe. To
minimize the effect of copper-hvdroxyl formation and excess Fe consumption.
the cementation process was found to be more practical in weak acidic condi-
tions. Graphs. Photomicrographs. 11 ref. (Ku. Y.. Chen. C.-H.: SEPARATION
SCIENCE AND TECHNOLOGY'. (1992).27.(10). pp. 1259-1275 {in English]
ISSN 0149-6395)

0746 PROGRESS IN DAVY MCKEE FGD INSTALLATIONS.
[BIB-199302-35-0347]

In the Wellman—Lord fluc gas desulfurization process. the absorbing solution
15 reused. and the absorbed SO- recovered as elemental sulfur. sulfunc acid or
pure liquid SO:. Reductions in power, steam and caustic usage have substantially
improved plant running costs. Process intensification has also reduced the capital
cost. Developments in matenials used in the plants have centered on the absorp-
tion system. as conditions in the regeneration plant are relatively mild The first
power plant Wellman—Lord absorbers featured 316 stainless stzel valve travs
m the ahsorber tower. Metallic materials currently in comtact with the prescrub-
ber solution are Hastellovs or equivalent. 316 stawniess steels are used for the
shell and intemals in the absorption section. In two piants. Wellman—Lord
absorbers are constructed of Palatal A 430 glass fiber reinforced vinyl ester
resins 3161 carbon steel. vinvi ester GFRP. and Hastelloy C22 and C276
ductwork. corrosion expenence 1s described. Graphs. 7 ref. (Ford. P.G.. UK
CORROSION *91 VOL 1. MANCHESTER. UK. 22-240CT. 1991, Publisher
INSTITUTE OF CORROSION. Exeter House. 48 Holloway Head. Birmungham
BLINQ.UK.(1991). Paper No 8. (Met. A.9302.72-0(90;. Pp 19 [in Enghish] )

10

0747 A NEW PROCESS OF OXIDIZED NICKEL ORE MELT-
ING IN A TWO-ZONE MELTING. |BIB-199302-42-0142]

The results of extended laboratory tests of 3 new conunuous cokeless ecolog-
callv-clean process for oxidized Ni ore processng to produce ferronickel n a
™o-Zone unit are considered. The test results for metal extraction and for melt
product composition m the provess are presented. An esumate for workabilin
of indivicuz] assemblres and the unit as a whoie. and possibilities to use it to
mekt both oxadized aw matenal and sulphides are given. 3 ref. (Ryzhov. 0.
Vigdorchik. E.M.. Mosiondz. KL Zheldybin. O.1; Tsymbulov. LB.. Eziv,
E.1. Rusakov. M.R. TSVETNYE METALLY.{JUNE 1992).(6). pp. 19-21 [mn
Russian]. ISSN 0372-2929)

0748 AN IMPROVEMENT OF ECOLOGICAL SAFETY DUR-
ING THE HEAVY REPAIR OF ALUMINUM ELECTROLYZ-
ERS. [BIB-199302-42-0144)

The results of analvsis of diverse tvpe cathode units m the upper and side
current-leads are presented. The wavs to dectease the quanity of fluorine-bear-
mng waste when dismounting the electrolyzer to improve the ecological safety
during the heavy repair are considered. 3 ref (Demykina. O B Mumtsis, M. Ya.
Tobkunov. B.L: TSVETNYE METALLY. (JUNE 1992). (6;. pp 37-39 [in
Russian}. iSSN 0372-2929)

0749 ADSORBING FLOTATION OF COPPER HYDROXO
PRECIPITATES BY PYRITE FINES [BIB-199302-42-0201}

The removal of Cu ions from dilute aqueous sohutions by the addition of mimneral
{pynite) fine particles was undertaken by following an adsorbing (scavenging)
flotation mechanism. Pyrite generally ¢ aresidual or a solid mdustn
waste byv-product in mixed sulfides processing plant: A further utilization for
prite 1s suggested. The dissolved-air method was applied for sokd liquid
separation when the mmneral particles were in the fine (subsieve) size range.
Various unconventional collectors for pynie flotation were also examined.
Graphs. 243 ref. (Zouboulis. AL: Kydros. K.A.: Mans. K.A: SEPARATION
SCIENCE AND TECHNOLOGY. (DEC. 1992). 27. (15). pp. 2143-2155 [in
English]. ISSN 0149-6395)

1
1)

0750 CONTRIBUTION TO APPLICATION OF A NONPOL-
LUTING COLLECTOR FOR FLOTATIVE SEPARATION OF
SULPHIDE MINERALS CONTAINING SILVER (BEITRAG
ZUM EINSATZ EINES UMWELTFREUNDLICHEN
SAMMLERS FUR DIE FLOTATIVE TRENNUNG VON SIL-
BERGHALTIGEN SULFIDMINERALEN.) [BIB-199302-42-
0203]

Investigations were conducted on the flotation of Ag minerals from a sulphide
ore contaning Ag by emplong a nonpolinting complex-forming agent Trimer-
capto-s-trniazine (TMT-15) and conventional collectors. The metal recovery was
determmned in relation to reagent and pH valuc. The flotation results reveal that
concentrate contents 1000 ppm Ag can be achieved at arecovery of 78% when
using TMT-15. The same results were achieved by a combination of dithiophos-
phates—xanthates. Of particular advantage here is that. in comparison to con-
ventional collectors. the concentration of dissolved bivalent heavy mctal ions in
process water is considerably suppressed. Thus this water can be retumed into
the circunt or discharged. Graphs. 9 ref. (Kinabo. C.. AUFBEREITUNGS-
TECHNIK. (SEPT. 1992). 33, pp. 515-520 [in English. German). ISSN 0004
783X

0751 THE EOSPROCESS: ANEW PROCESS FOR ENHANCED
POLLUTION CONTROL IN IRON-ORE SINTERING. (LE
PROCEDE EOS: UN NOUVEAU PROCEDE PERMETTANT
DE REDUIRE LES EMISSIONS DE CHAINES D'AGGLOM-
ERATION DE MINERAIS DE FER) { BIB-199302-15-0122]

Iron-ore sintening entails substantial off-gas volumes. the treatment of which
causes considerable cost to meet evermore stringent environmental protection
standards. The FOS (emiss: n optimized sintering) proczss is geared to reduce

i the off-gas volume by 60-80°4 while conscrving of even improving sinter
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characteristics. This process opens up completely new perspactives of off-gas
cleaning and ieads to appreciable cost savings for envireamental control meas-
ures. Graphs. 1 ref. (Cappel. F.- Weisel. H . SIST IRONMAKING CONFER-
ENCE. TORONTO. CANADA 5-8 APR. 1992 REV. METALL.. CAH. INF.
TECH.. (JUNE 1992). 89.(6). pp. 511-518 [in French]. ISSN 0035-1563)

0752 EFFECT OF ULTRASOUND ON ACIDIFIED BRINE
LEACHING OF DOUBLE-KILN TREATED EAF DUST. [BIB-
199302-45-0233]

The US steel mdustry produces 2pprox 500 000 tons vear of electne arc fumace
(EAF) dust. which is classified as a hazardous waste. Increasing disposal costs
of these dusts have encouraged studies to mvestigate treatment provesses 1o
render the matenial non-hazardous. and to possibly recover metal values. This
research project was designed to examine the hydrometalhurgical recovery of Zn
from EAF dusts that have been treated by a double-kiln furming process. The test
work consisted essenmially of acidified brine leaching of the pelletized calcine
to determun the influence of traditional conditions. such as acid conventration.
temperature and agitation. plus the application of ulrasound. on the Zn dissolu-
tion effictency and selectivity. Preliminary leaching tests using acidified calcium
chlende mdicated that selective leaching of Zn over Fe could be attained if
ultrasound was emploved. The effect of air and nitrogen on the leaching process
was investigated and it was established that selective leaching with ulrasound
was pot dependent upon external agitation or on the availability of oxyvgen
Without uitra d. Zn dissolution was enhanced by the presence of O. while
Fe dissolution was greatly retarded by the absence ¢f O. The role of surface area
was exammed by pellet grinding and it was demonstrated that selectivity was
strongly time dependent and Zn recovery and Fe rejection were enhanved at finer
particle sizes. The results of the test work permitted possible mechanisms to be
established for thz acidified brine leaching process. and it is apparent from the
results that ulrasound leaching can significantly improve the selective leaching
of Zn from double-kiln treated EAF calcime. Graphs. 23 ref. (Barrera-Godinez,
JA: O'Reefe. T.J.. Watson. J.L.: MINERALS ENGINEERING "92. VAN-
COUVER. CANADA. 14-16 APR. 1992. MINERALS ENGINEERING.
(OCT.-DEC. 1992). 5. (10-12). pp. 1365-1373 [in English] ISSN\ 0892-6875)

0753 INCREASE OF EFFECT{VTNESS OF ALUMINUM AL-
LOY DEGASSING BY BLOWING OF INERT GASES. [BIB-
199302-51-0293}

An ecologically pure techmque for Al allovs degassing was developed The
technique reduces the amount of hexachloroethane released into the atmosphere.
Optimal conditions for the processing of hypereutectic Al—Si alloy KS740 were
cstablished. The effect of various additions on the hexachloroethane produced
was established. Graphs. 3 ref. (Palachev. V A Inkin S.V.. Belov, V.D.:
Kurdvumov. A.V.; LITEINOE PROIZVODSTVO. (MAR. 1992).(3).pp. 10-11
{in Russian). ISSN 0024-349X)

0754 HYGIENIC ESTIMATION OF LIQUID ALUMINUM AL-
LOY REFINING. (BIB-199302-51-0301}

A new ecologically safe flux was developed. The flux has a reduced amount of
toxic substance evolution. The fluxes were evaluated during theis use in melting
of Al alloys AK12. The flux was recommended as a cleaner altemnative in Al
allov refining. A detailed analysis of the evolved substances was carried out. 1
ref. (Ermolenko. A.E.. Grinberg. A A Savichev. S.A.. Rabinovich. A M.
LITETNOE PROIZVODSTVO.(MAR. 1992).(3). pp. 25-26 {in Russian]. ISSN
0024-3449X)

0755 CONTROL OF VOC EMISSIONS FROM NONFERROUS
METAL ROLLING PROCESSES. (BIB-199302-52-0297]

The document was developed in response lo increasing inquines into the
environmental impacts of nonferrous metal rolling processes that use oil as a
lubricant and coolant in rolling operations. VOC emissions result from evapo-
rative fugttive losses caused by heat generated inthe rolling processes. The focus
15 VOC control techniques used by Cu and Al rolling mills. A control
cost analysis 15 also provided for each of the control techniques addressed. The
control techmiques are carhon adsorption. absorption. incineration, and lubnicant
substitution (GOV. RES ANNOUNC. INDEN, (1992). PB92-227677 XAB.
Pp 86 (in English] ISSN 0097-9007)

'

0756 THE BASE OF POLYMER QUENCHING MEDIUM [BIB-
199302-56-G277}

The structure and function of polymer quenching media are mtroduced from an
organic chemical point of view. The quenchung media are based on some water
soluble polvemers with a degree of polymenzanion (DP) from 100 1o 10 000
Quenching rates of polymers inarease with decreasing DP values. The nomen-
clarcre and properties are described of the following polvmer media: polvvinyd
alcohol (PVA). polvsodiam acrviate (PSA). polvvinsl pyrrolidone (PVP).
polyethyl oxazoline (PEOX). and polvalkviene oxade (PAO). Use of the AQ251
quesching medium of PAO type. which 15 non-combustible and stable. results
n a crack-free part having a homogeneous hardness. PSA quenching medium
can be used for quenching high speed stecls. martensiuic stainless steels. and
patenting high strength steel wires. etc. (Lei. Z M. HEAT TREATMENT OF
METALS (CHINA) (OCT. 1991). (10). pp. 56-39 [in Chinese]. ISSN 0254
€0S1)

0757 CHEMICAL COLOURING OF STEEL AT ROOM TEM-
PERATURE. [BIB-199502-57-0237)

The chemical colouring solution. utilizing the system of CuSO:—H:8¢0s. is
miroduced. It has the advantage of obtaining films on Si steel. 45 or A3 steels
with favourable anti-corrosion and wear resistance performances. The technol-
ogy 1s simple . 10peration and is non-poliuting for the environm¢ .. (Yang.G.L..
Guo. W.Q.: Chao. G.. Wu. D.L: MATERIALS PROTECTION (CHINA).
(MAY 1992). 25, (5). pp. 29-31 {in Chinese]. ISSN 1001-1560)

0758 STEELS’ RECLAIM TO FAME. [BIB-199304-$2-0439)
Any successful appliance recvcling program—current or future—must prove
economically viabie and. for 2 number of reasons. steel lends itself well to
appliance recycling. When appliance producers decide on the design of an
appliance. they are beginning to consider the unit s recyclability as an additional
di ion for consideration. From early vendor mvolvement throughout the
manufacturing system. cooperative efforts between OEMs, suppliers and ven-
dors yield important cost reductions and improved quality with considerations
to CFCs. Several appliance producers are interested in using sound damped steel
made of a product of constrained layer composites consisting of metal outer skins
surrounding a2 thin viscoelastic core matenal. .\ review of appliance recvcling
intemmationally covered advances in Japan. Canada, Germany and the US.
(Dzierwa, R.. Apphance. (Aug. 1992). 49. (8). pp. 39. 42-45 {in English]. ISSN
0003-6781)

0759 "MEMBRANE-BASED"” RECOVERY/TREATMENT
SYSTEM FOR GOLD MILL BARREN BLEEDS. [BIB-199304-
42-0474)

Recent regulations introduced by the Ontano Provincial Government in the form
of the Municipal Industrial Strategy for Abatement (MISA) will force many Au
mines to implement more stnngent treatment processes for cvanide and metals
removal from their mill effluents (barren solutions). These barren solutions
contain a multitude of substances wcluding free cvanide and a variery of
metal-cyanide complexes. Currently. the cvanide is desoved by one or two of
vanous processes. If this cvanide could be economically recovered and reused.
2 considerable savings would be recognized. The objective of this work was to
study the feasibility of using hollow fiber gas membrane technology for the
recovery of cvanide from acidified Au mill barren bleed solutions. This was
accomplished by modelling the hydrogen cvanide mass transfer process. con-
firming these results expenimentally with barren solutions from two Ontario Au
mills. and evaluating a complete membrane based recovery treatment system
both experimentally and economically. This svstem included barren solution
acidification. cyanide recovery via hollow fiber gas membranes, and chemical
precipitation for metals and residual cvanide removal. followed by liquid solid
separation. This paper describes the results of an economic analysis performed
on the complete recovery reatment system at full scale operations for the two
Ontano Au mill barren solutions. Also presented are the cyvanide recovery and
cvanide and metals removal percentages obtained by this process as determined
from hench scale expenmentation. Graphs 11 ref (Maracle, K.J.. Cie, P.O..
WASTE PROCESSING ANDRECYCLING IN MINING AND METALLUR-
GICAL INDUSTRIES, EDMONTON, ALBERTA. CANADAL 23.27 AUG

1992, Publisher " ANADIAN INSTITUTE OF MINING. METALLURGY
AND PETROLEUM. Nerox Tower. 1210-3400 de Maisonneuve Bivd W,
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Montreal. Quebec H3Z 3BS. Canada {(1992). (Met. A 9304-72-0210). pp.
105-118 fin Enghsh|)

0760 REMOVAL OF METAL CATIONS FROM WATER US-
ING ZEOLITES. [BIB-199304-42-0496]

Zeolites from abundant natural deposits were investigated by the Bureau of
Miws for efficiently cleanmg up miung industry wastewaters. Twenty-four
zeohte samples were analvzed by X-rav diffraction and inductively coupled
plasma. These included clinoptilolite. mordenite. chabazite. enorute. and phal-
lipsite. Bulk densities of a sized fraction (—30. -65 mesh) vaned from 0.48-0.93
g ml. Anntion losses ranged from 1-18°2 duning an hour-long shake test The
23 zeolnes and an ion-¢xchange resin were tested fr the uptake of Cd. Cu. and
Za. Of the natural zeolites. phillipsite proved to be the most efficient. while the

mordenites had the lowest uptakes. Sodium was the most effective exchangeable |

1on for exchange of heavy metals. Wastewater from an abandoned Cu mune n
Nevadawas used totest the effects veness of clinoptilolite for treating a mnulti-ion
wastewater. The metal jons Fe™". Cu™". and Zn™~ and Ni:- were not. Calcium
and NH:  interfered with the uptake of heavy metals. Adsorbed heavy metals
were ¢luted from zeolites with a 3%0 NaCl solution. Heavy metals were concen-
trated in the eluates up to 30-fold relative to the waste solution. Anions were not
adsorbed by the zeolites. Graphs. 8ref (Zamzow. M.J.. Murphy. J.E . Separation
Science and Technology. (1992). 27. (14). pp. 1969-1984 [ English). ISSN
0149-6395)

0761 METAL ADSORPTION BY ACTIVATED CARBON: EF-
FECT OF COMPLEXING LIGANDS, COMPETING ADSOR-
BATES, IONIC STRENGTH, AND BACKGROUND
ELECTROLYTE. [BIB-199304-42-0497)

Cadmium and Ni adsorption isotherms were performed using three activated
carbons in ligand-free systems and i the preserce of EDTA. succinic acid. PO:
(Nionly). NHiBF:(Cd only). competing metals (Ni and Cd). and differing ionuc
strengths and background electrolvtes. Genzrally. all carbons removed metals
from the ligand-frze systems. Four scenarios were forwarded which described
metal adsorption in the presence of various organic and norganic compounds.
The effect of organic and inorganic ligands on metal removai was dependent on
the carbon. metal. and ligand tvpe and concentration. The presence of a second
heavy metal did not affect removal of the primary metal ion. Increasing ionic
sirength decreased metal removal for all carbons and metals investigated while
the type of background electrolvte had no effect on metal removal. Graphs. 11
ref. (Reed B.E.: Nonavinakere. S.K.. Separation Science and Technology.
(1992). 27. (14). pp. 1985-2000 [in English]. ISSN 0149-6395)

0762 MAGNOLA—AN INNOVATIVE APPROACH FOR MAG-
NESIUM PRODUCTION. [BIB-15  -42-8508]

Presented is the proprietary innovative techrology adopted by Magnola to
produce magnesium metal from serpentine ninerals contained in asbestos
mining residues. Maps. (Celik. C.. Ghatas. N.i.. Lenz. J.. Letoumean C..
Santiago. R.. ADVANCES IN PRODUCTION AND FABRICATION OF
LIGHT METALS AND METAL MATRIN COMPOSITES. EDMONTON.
ALBERTA. CANADA. 23-27 AUG. 1992, Publisher: CANADIAN INSTI-
TUTE OF MINING. METALLURGY AND PETROLEUM. Nerox Tower.
1210-3300 de Maisonneuve Bivd. W ., Montreal, Quebec H3Z 3BS8. Canada
(1992). (Met. A..9304-72-0248). pp. 3-22 [in English}.)

0763 PROGRESS IN POLLUTION ABATEMENT IN EURO-
PEAN COKEMAKING INDUSTRY. [BIB-199304-45-0377;

Recent research and development worl that has been camed out on the control
of air and water pollution within the European cokemaking industry 15 reviewed
In the carbonisation process itself. diffuse emissions from batters doors. hds,
and ascension pipe seals and from battery operations. such as oven charging and
pushing and coke quenching. are significant sources of poliution. Collaborative
tnvestigations undertaken by vanous research groups are reported which dem-
onstrate the effectiseness of modem battery design backed up by go.od nperating
practives In the punfication of carbonisation ¢ffluents, considerable advances
have heen made 1 control of treatmert processes This is highlighted by
developments in the control of ammonia stnpping operations and by the en-
hancement of biclogical treatment facilities to include nitnitication and demitn-
fication of the waste water However. as environmental constramts become
tougher. there will be anincreasing need to consider new concepts 1n cokemak-

|
!
l

ng technology and waste water treatment £ ' et R . INL
INTERNATIONAL COKEMAKRING CON»id s L ONDOL el 830
SEPT. 1992, Ironmaking and Steelmahung. (220 14 (o) pp 39-356 [in
English ISSN 0301-9233)

0764 PASSIVE TREATMENT METHODS FOR ACID MINE
DRAINAGE. [BIB-199306-11-0198]

Acid mine drainage (AMD) occurs at operating and abandoned mune sites as a
result of oxadation cf sulfide minerals. and is charactenzed by low pH and heavy
metal conlammation (¢.g. yon, 2in<. copper. cadmium. alumunum, manganese ).
It usually requires treatment before release to meet regulatory requirements.
Chemical methods. such as lime neutralization and sulfide preciptation. are
commonly used to treat AMD. However. the conventional processes require
high capttal and operating costs. and censtant attention for many vears wmto the
future. In addition. the amount of siudg= produced by conventional me treat-
ment processes poses an mereasingly »:amticant disposal problems at decom-
missicned mimning operations. There 1s. therefore. an urgent need to develop
passive. cost-etfective processes for m::cating AMD and seepages onginaung
from tailings and waste rock areas. Noranda Technology Centre (NTC) has been
evaluatmg various methods bemg developed by other mnstiutions. and e xplonng
new ideas. to achieve passive in situ processes for reaung AMD. These methods
mnclude anoxic limestone {ALS). lime-organic muxture (LOM). biosorbents
(BIOS) and biotrench (BT). Current investigations at NTC invoive prehmnary
bench-scale wsting. Based on the outcome of the bench tests, a field test will be
performed at a selected site. Details of the bench tests are discussed. 1S ref.
(Kuyucak. N.: St-Germain. P.. EPD CONGRESS 1993. DENVER. COLO-
RADO. USA. 21-25 FEB. 1993. Pubhsher: THE MINERALS. METALS &
MATERIALS SOCIETY. 420 Commonwealth Dr.. Warrendale. Pennsyivania
15086. USAL (1992), (Met. A.. 9306-72-0303). pp. 319-331 {in English].)

0765 USING ZEOLITE IN THE RECOVERY OF HEAVY MET-
ALS FROM MINING EFFLUENTS. [BIB-199306-41-0201]
Natural zeolites are a less expensive and in certain applicalions x supenor
alternative to organic 1on exchange resins. Mining and metallurgical waste
streams are difficult to treat because the effluents which contain potentially
valuable heavy metals such as copper. lead. and silver are often highly acidic
and contain significant quantities of suspended sohids. Under rigorous opera-
tional conditions, certain natural zeolites can remove the metals. which if desired
can be recovered by either elution or conventional smelting techniques. There
are significant differences in cation exchange ratc. selectivity and capacity and
resistance to either high or low pH. blocking cations and tolerance to ekvated
or depressed temperature and pressure not only between different 2¢olite min-
erals but between the same muneral from different deposits. Applying natural
zeolites to tle treatment of mirung and metallurgrcal waste streams depends on
matching the specific zeolite to the effluent by charactenzation of the zeolite
minerals. 12 ref. (Evde. TH.. EPD CONGRESS 1993. DENVER. COLO-
RADO. USA. 21-25 FEB. 1993. Publisher: THE MINERALS. METALS &
MATERIALS SOCIETY' 420 Commonwealth Dr., Warrendale. Pennsvivania
15086, USA. (1992). (Meat. A., 9306-72-0303). pp 333-392 [in English].)

0766 SECONDARY LEAD SMELTING A1 EAST PENN MANU-
FACTURING CO., INC. [BIB-199306-42-0707]

The recyeling of lead—acid battencs in the US has become a challenge as to
how to balance ever increasing environmental regulation and cost with efficient
operations. East Penn’s captive secondany Pb smelter has developed into a
recyvehing facility producing Pb. polypropylene. sulfuric acid. ammonium bisul-
fite. and non-hazardous discard slag. The emphasis has been to design a facility
to comply with environmental rzgulations. to eliminate wastes, and to produce
products. while at the same time. continuing to supply the company s battery
manufacturing raw material nesds. 6 ref. (I #iby, R.A.. EPD CONGRESS 1993,
DENVER. COLORADO, USA, 21-2¢ FEB. 1993. Publisher THE MINER-
ALS. METALS & MATERIALS SOCIETY. 420 Commonwealth Dr.. Warren-
dale. Pennsylvania 15086, USA (1992, (Met. A 9306-72-0303).pp 943-958
[in Enghsh])

767 INCO ROAST-REDUCTION SMELTING OF NICKEL
CONCENTRATE. [BIB-199306-42-0778]
Roast-reduction smelting (RRS) of acke! concentrate, combined with flash
smelting of copper concentrate. was in of the provess options that Inco consid-
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ered as 3 means of meeting its 1994 sulfur dioxide abatement target at 1ts Copper
Cltff operations. RRS mnvolves deep roasting the Nt concentrate in tluid bed
roasters. The roaster off-gas is treated in a sulfunic and plant and the iow S
calcine is reduction: smeited with cohe in an electric fumaceto vield a S deficient
matte The latter matenal is converted to Bessemer matte in Peirce—Smith
converters. with rumma evolution of sulfur dioxide. and the convetter slag is
reverted to the electne fumnace. Excellent Ni and cobalt recovenes are obtained
This paper Jdisct the develop
scale testing &t Inco’s Thompson Smelter and its kev operating parameters
Graphs. Phase diagrams. 14 ref. (Diaz. C.. Conard. BR.: O'Neill. C.E.. Dalvi.

of RRS. including extensive commercial |

0772 SELECTION OF AN INSOLUBLE ELECTRODE FOR
THE ELECTROPLATING OF DEEP-PRINTING CYLINDERS.
[BIB-199306-58-06 79}

A new, more fficient. and ecologically cleaner process s propesed for the
fabncation of form cvimders for wntaghe. In the process proposed here. the
barmier laver 1s not used. and the used copper laver is removed from the cviinder
electrolytically mn the same Cu plating bath. Detanls of the process are discussed.
and its advantages over the traditional process are demoastrated. Steel and lead

' were used as substrates. Graphs. 6 ref. (Matvushchenko. L.V Melnikov. V.1:

AD: EXTRACTIVE METALLURGY OF COPPER. NICKEL AND CO-
BALT VOL. [ FUNDAMENTAL ASPECTS. DENVER. COLORADO.USA.
21-25 FEB. 1993, Publisher: THE MINERALS. METALS & MATERIALS |
SOCIETY. 320 Commonwealth Dr.. Warrendale. Pennsvivania 15386, USA,
. AGE). [BIB-199306-71-0202]

. Environmental trends are dnving increasingly stnngent regulations and posing
0768 ENVIRONMENTAL LEGISLATION AND THE CANA- °

(1993). (Met. A.. 9306-72-0325). pp. $83-599 [in English].)

DIAN STEEL INDUSTRY. {BIB-19930615-0575)

Canada has mnitiated a programme to systematically reduce water pollution in
Ontano with enforceable regulations that become more stningent as abatement
technology improves. The way in which Dotasco (one of four mtegrated steel
plants m the province ana with an annual production of approx 3.9 million to of
flat-rolled products) ts actively contnibuting to the objectives of the programme
is discussed. The ulumate goal is the virrual elimination of persistent toxic
contaimnants trom all discharges mto Ontarie waterwavs. Graphs. (McGuire.
T.E.. Lockington. J.N.: Madlen. D.O.: Thobum. W'.: Steel Technology Intema-
tional. (1993). pp. 215-222 [in Enghish]. ISSN 0953-2412)

0769 CHALLENGES AND OPPORTUNITIES IN THE STEEL
INDUSTRY. [BIB-199306-15-0582]

US steelmaking will face increasing chailenges in the next decade from envi-
ronmental concerns. increasing quality demands. and international competition.
Five areas are described in which engineers ¢ make contributions to help meet
these challenges. They are: new ironmaking processes such as direct ironmaking
(DIOS process) or other coke free methods. increased recycling through better
scrap separation, preheating. and use of coal: quakhit. steel production through
mnclusion. phosphorus. and nitrogen control: near net shape casting of thin slab
and strip material: and process modeling and computer control. Graphs. 11 ref.
(Fruchan. R.J - Iron and Steeimaker. (Mar. 1993). 20.¢3). pp. $9-64 [in English].
ISSN 0097-8388)

0770 EVALUATiION OF ENVIRONMENTALLY SAFE CLEAN-
ING AGENTS FOR DIAMOND TURNED OPTICS. BIB-
199306-57-0760)

Ellipsometry has been shown to be an effective method for determining surface
cleanliness. It is a quick (a single point measurement can be made in approx 10
min). relatively ea~y. and precise method to use in these studies. 1t does require
that the index of refraction be measured mdependentls and that a model based
upon these measurements be developed. This model can be developed in a
straightforward manner using 2 commercial software routine. The data indicate
that several of the solvents can be used in place of TCA for cleaning diamond
machined copper without sacrificing clearang abilinv Costs must be considered
when choosing a solvent. however. (Theve. L.A.. Day. R.D.. Scott. M., Gov.
Res. Announc. Index. (1992). DE93000873 XAB. Pp 10 [in English]. I1SSN
0097-9007)

0771 A SILVER-PLATING ELECTROLYTE BASED ON TRIS-
(HYDROXYMETHYL)-AMINOMETHANE. [BIB-199306-58-
0677]

A new silver plating clectoivie has been developed which is based on an
ecologically harmless complexing agent. tni-(oxvmethyl)-aminome.hane. The
optimum component concentralions and electroivsis conditions are determined
which make it possible to produce high-quality Ag deposits For a current density
of $0)-80 A m", the coating hardness i< 1250-1400 mPa Photomicrographs 11!
ret’ (Miflakhova, N Sh. Petrova, TP, Shapnih. M S, Zashchita Metalls,
cJulv-Aug 1992). 28 (4). pp 68[-684 [in Russian) [SSN 0044-1856,

Dornchenho. M.L: Zashchuta Metallov. (Julv-Aug 1992). 28.14). pp. 684688
{in Russian}. ISSN 0044-1856)

0773 AVOIDING ENVIRONMENTAL PITFALLS IN THE
1990S: A CONSULTANT’S ROLE. (RETROACTIVE COVER-

significant pitfalls forthe v, ;.21 in mdustry. Companies will face increasing
financial habilities for previous operations. while restnictions on future opera-
nons will be more severely regulated Expansions or refocar on projects will be
intensely scrutimzed and. i most cases. the financial mmplhications will be
burdensome. Progressive companies are relving on outside technical consultants
10 help them move from reactive to proactive environmental management and
formulate a svstematic strategy for nsk management. (Goodnch. H.C.. PRE-
CIOUS METALS 1990. SAN DIEGO. CALIFORN!A. USA. JUNE 1990.
Publisher: INTERNATIONAL PRECIOUS METALS INSTITUTE. 490%
Tilghman St.. Suite 160. Alientown. Pennsylvamz 18104, USA. (1990). (Met.
A 9306-72-0318). pp. 29-36 {in English].)

0774 ENVIRONMENTAL CRIMINAL LIABILITY: THE
BRAVE NEW FRONTIER AND HOW TO DEAL WITH IT.
(RETROACTIVE COVERAGE). [BIB-199306-71-0203}

There 15 an increasing tendency to ciminalize perceived environmental trans-
gressions. Moreover. such criminalization wvolves conduct traditionally
thought to be innocent. The federal and state governments have a dazzling and
increasmg vaniety of legal theones at their disposal in crafting a iegal strategy
to pursue 3 ciimiunal case agamnst perceived transgressions. For business cople
potentially threatened with environmental criminal prosecutton. the best protec-
tion is detervence. A vehicle for long-term deterence rnav be found in the
“environmental audit™. Also. on ashorttermor zdiate basis. business people
should be aware of not onlv their obligations. but also thetr rights when suddenlty
confronted by government inspectors who mav be making unreasonable de-
mands. (Holzer. S.T.. PRECIOUS METALS 1990. SAN DIEGO. C..LIFOR-
NIA USA JUNE 1990, Publisher: INTERNATIONAL PRECIOUS METALS
INSTITUTE. 4905 Tilghman St. Suite 160, Allentown. Pennsyvivania 18104,
USA (1990). (Met. A 9306-72-031R). pp. 37-52 [in English].)

0775 ATMOSPHERIC EVAPORATION IN WASTE RECY-
CLING. (RECUPEROMEDIANTE EVAPORAZIONE ATMOS-
FERICA.) [BIB-199305—2-0528]

Aunospheric ¢vaporators offer an adv antageous method in recovening precious
or toxic components from aqueous solutions resulting from cffiuents in surtace
treatment (electroplating) procedures. In atmosphenc evaporaters, the contami-
nated solution is spraved against a farge area ("mass-pack”). evaporating water
vapors and incrzasing the concentration of the retuming liquid Principles of
complete and partial recovery are vutlined. schematizing also the advamages
and materials economies. Four tvpical examples are descnbed covering Cu
plating in 2 barrel (with an economs of 90”6 of Cu(CN): and 0% of NaCN).
N1 plating reducing with approx 40 the added matenials and with 16%, of the
metalhc Ni consumpuion. In acidic Zn plating. up to 90%0 of salts (ZaCl; - KCl
- bon acid) and 30% of metallic Zn may be economzed. In steel bluing. the
consumption of chemical may be reduced by approx 75% (Val. G ; Trattaments
& Finiture. (Jan -Feb. 1992). 32.(1). pp. 38-40. 33 [in ltalian] ISSN 0041-1833,

0776 OPTIMISATION OF METALLURGICAL SINTER PROP-
ERTIES. (BIB-199305-42-0550)

A relationship was established beww een the hot strength and the FeO) contentin
the <inter By optinising the FeO content in the sinter produced at Hufte
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Rotowicze at 8-, the hot strength has been maximised  Arn added advantage

s that the carbon monoxide. CO:. NXOx, $SO: and SOz emussions have been

reduced. Graphs. 3 ref (Vegman, E.F.. Ruthowshi Y., Sual’, (July 1992). (7).
pp 4% [in Russian|. ISSN 0038-920X)

0777 COMPLEX TECHNOLOGY OF ELECTROCHEMICAL
WATER TREATMENT WITH REGENERATION OF VALJV-
ABLE COMPONENTS IN ELECTROCHEMICAL PLATING
PRODUCTION. [BIB-199305-12-0565]

The complex of techniques developed n the MChTI tncludes clectrolvsis,
electrochemical cocrection of pH. electrotliotauon. and electrodialyvses. and pro-
vides removal of impunties down to the residual concentration ot 0.01 mg I when
the witial concentration is not limuted Necessan exposure is approx 10 man for
every technique. On the basis of experumental study and computr simulaton.
the apparanus design and the operation mode of the techniques are opumized.
The most important ideas has¢ been patented. Commeraial modules having an
output of 1-20 m* h operate successfully at five factonies and more modules are
under mstallation. The economic benctit of one module is 100-300 thousands of
roubles vearty. 2 ret. (Kolesmikov. V. A Stabvt E A Aannola. P.K.. ELEC-
TROCHEMISTRY IN MINERAL AND METAL PROCESSING L. ST.
LOUIS. MISSOURI USAL 17-22 MAY 1992, Publisher: THE ELECTRO-
CHEMICAL SOCIETY. INC.. 10 South Mamn St.. Pennungton. New Jersev
08534-2896. USA_ (1992). PV-92-17.(Met. A, 9305-72-0280). pp. S04-507 [in
English] )

0778 RETROFIT OF A WET SCRUBBER TO REDUCE PAH
EMISSIONS FROM HS SODERBERG POTLINES. |BIB-
199305420611}

Reduction of PAH emissions is one of the greatest challenges for an
plant using HSS technology. This challenge can be achieved by reducing anode
consumption. utilizing a different anode paste. and by improving the efficiency
of existing wet scrubbers through upgrading. This paper descnibes the retrofin of
an industrial wet scrubber by the use ot electrostatic 1echnology and mechanical
modifications to the Alcan Arvida HSS plant. Development steps. modifications
of the scrubber and results are presemed. Graphs. 10 ref. (Ganepy. R.: LIGHT
METALS 1993. DENVER. COLORADO. USA. 21-25 FEB 1993. Publisher:
THE MINERALS. METALS & MATERIALS SOCIETY. 420 Commonw eaith
Dr.. Warvendale, Pennsyivamia 15086, USAL (1992). (Met. A.. 9305-72-0288).
pp. 425-439 [in Enghsh})

0779 RECENT INNOVATIONS AND OUTLINE OF DEVELOP-
MENT OF CHAGRES SMELTER {BIB-199305-42-0672]

The Chagres copper smelter was the first in Chile to follow environmental

regulations to control sulfur dioxide emissions. Because of this. the operation
and development plans have had to incorporate environmental planning as part
of its policies for almost three decades. The present article shows the develop-
ment of the environmental standards applied to 1ts operations. nvestments, and
operational improvements camed out to meet the regulations and improve
competitivencss Results to-date and future plans are outlined. as well as theiwr

impast on operations and the environment. Graphs (Jimenez. M.B.. EXTRAC- !

TIVE METALLURGY OF COPPER. NICKEL AND COBALT VOL. I
COPPER AND NICKEL SMELTER OPERATIONS. DENVER. COLO-
RADO. USA 21-25 FEB 1993, Publisher: THE MINERALS. METALS &
MATERIALS SOCIETY. 420 Commonwuealth Dr.. Warrendale. Pennsyvivania
15086. USA. (1993). (Met A 9305-72-0289). pp. 1335-1344 [in English].)

0780 TREATMENT OF EFFLUENT WATERS AT KOSAKA
SMELTER AND REFINERY. [BIB-199305-42-0638]

The Kosaka Smelter and Refinery produces copper and icad. and has a istory
of more than 100 vears as 3 metallwpical department of Dowa’s Kosaka Mine
The smelter treats complex sulfide concentrates which are difficult 1o smelt
Valuable metals are recovered using vanous processes developed by Kosaka
Smeiter and Refinery. EfMuent waters from the smelter contan large quantities
of heavy metals This paper describes how Kosaha Smelter and Refiners
recovers valuable metals from vanous ctfluent waters and handles overall waste
waters in order to meet strict environeiental standards 4 ref (Matsumato, M.,
Inouc, H . Abumina M. Mitsune. Y L ENTRACTIVE METALLURGY OF
COPPER. NICKEL AND COBALT vOL [T COPPER AND NICKEL
SMELTEROPFRATIONS. DENVER. COLORADOL USA 2128 FEB 1993,

Publisher THE MINERALS. METALS & MATERIALS SOCIETY . 420 Com-
monwealth Dr. Warrendale, Pennsvivama 15086, USAL (1993), (Met. AL
9305-72-02%9). pp. 1599-1612 [in Enghish].»

" 0781 REMOVAL OF ARSENIC FROM LEAD SLIME BY PRES-

SURE LEACHING. {BIB-199305-42-0676)

A new technology for the hvdrometallurgical treamment of lead shme with hugh
content of arsenuc and low contents of gold and sifver was advanced The process
consists of pressure leaching to remove As. {eachmg of antimony . bismuth.
copper. and Pb by mixed acids. smelung the residue. electrolvsis teo obtam
product Ag with punty of 99.95%. and extracting Au from Ag anodic sime 8
ref. (Niong. Z G.: Guymnshu (Precious Metals). ( 1992y, 13. (31 pp. 30-33 fin
Chinese]. ISSN 1004-0676)

0782 SILVER RECOVERY WITH ION EXCHANGE AND
ELECTROWINNING. | BIB-199305-43-0141)

Silver cvamide complexes m wastewater from precious metals electroplating
operations can be quite problematic. as the complexed cvamde s somewhat
reststant to oxidation by conventional alkaline chiorination Furthermore. Ag s
a2 valuable metal with 2 high mariet value and rypical precipitation and clanfi-
cation techmques do not readily allow recovery of the metal. It has long been
recognized that ton exchange svstems can be utihized to remove the sibver
cyvanide complex from clectroplating ninsewater. These metal complexes are
strongly retained by anion resins and are difficult to remove with conventional
strong base regeneration. so that often the exhausted resin 1s simply shipped off
stte for Ag recovery by mncmeration. thereby resulting in high operaung costs
due to resin replacement. The results are presented of bench scale studies which
examined the effectiveness of thiocyvanate regeneration of the saturated resin for
Agrecovery. The spent regenerant was then treated by clectrowinning to recover
the cluted Ag in 2 fairly pure state. Projected capital and operatmg costs fora 2
gpm regenerable 1on exchange system were examined. Operating results of 2
full scale non-regenerated svstem are presented. Graphs. 3 ref. (Lindstedt J.:
Dovle. M.: SUR FIN 92 VOL. 1. ATLANTA. GEORGIA. USA. 22-25 FUNE
1992, Publisher: AMERICAN ELECTROPLATERS AND SURFACE FIN-
ISHERS SOCIETY. INC.. 12643 Research Parkway. Orlando. Flonda 32826
3298. USA. (1992). (Met A 9305-72-0263). pp 467-481 [in Enghish].)

0783 THE ECOLOGICAL BALANCE SHEET: A MANAGE-
MENT TOOL. (L'ECOBILAN: UNOUTIL DE GESTION.) [BIB-
199305-15-0470}

Sollac. a French steel producer. presented its first ecological balance sheet in
December 1991 It showed how the production of beer and soft dnnk contamers
with 2 steel body and an aluminum lid. and the standard steel food can had cansed
environmental problems. The manufacture of these articles has resulted n
emussions of COz and SOz, powder releases. and matenal suspensions in the
atmosphere. as well as the production of nitrogen oxides in therr transport to the
market. Sollac proposed that making lighter containers would result in less

- poliution because less material wouid be made and the lighter containers would

be trarsported in fewer trucks. Sollac has presented its conclusions to other
manufacturers in japan and the US. Graphs. (Emballage Digest. (Jan. 1992).
(40). pp. 12-15 [1n French). ISSN 0013-6557)

0784 REDUCTION OF CO: EMISSION IN ALUMINIUM
MELTING FURNACES. [BIB-199305-51-0715)

In scrap. recveling orgamic contaminations are removed by thermal processes
The necessany after-buming equipment requires additionai fuel and the genera-
tion of CO: is increased. A new solution has to be found' One way 1s the
mechanical preparation of scrap for reducing the organic components. Most of
these matenals can be deposited without harmful effects on the environment
This method. however. requires a2 change in the infrastructuse of the recveing
mdusin (Schmitz, Ch: LIGHT METALS 1993, DENVER. COLORADO.
USAL21-25FEB 1993, Publisher. THE MINERALS. METALS & MATERI-
ALS SOCIETY. 420 Commonweaith [Ir, Warrendale. Pennsvlvama 150R6,
USA (19921 (Met AL 9305-T2-028R). pp 799 [in English] »

0785 DECOATING OF ALUMINUM PRODUCTS. (BIB-199305-
51-0742)

Decoating of aluminum products has three very desirable features recscled Al
requires onfy $%a ot the energy o prodiuce new \j for the ore. environmental
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pressures we reduced: and clean Al has 2 significantly lower metal joss tha |
coated matenial in the downstream melting operation. Described is work carmed
out by Stemn Atkinson Stords Limuted to extend the range of the decoatng

provess to mclude such matenal as clean foils, pninted foil paper and plastic ‘
laminated foil litho plate and food containers, i addition to UBC and NCS, ete. |
The technology of decoating is presented and process plant designed to meet the |
strictest envirenmental regulations is described. Graphs. (Perry. O.H.. LIGHT |
METALS 1993, DENVER COLORADO. USA. 21-25 FEB. 1993, Publisher. |
THE MINERALS. METALS & MATERIALS SOCIETY. 420 Commonwealth I
Dr.. Warrendale, Permsyvania 15086, USAL (1992), (Met. A 9305-72-0288). |
pp. 1039-1043 {in English} ; ]

0786 CHLORINATION TECHNOLOGY IN ALUMINUM RE-
CYCLING. [BIB-199305-51-0744]

In the recycling of many aluminum alloys. the use of Cl 1s both advantageous |
and necessary tor control of magnesium content (demaggng for sevondary
foundry ingot producton) Chlorine can also be used for alkali metal impunty
removal. hvdrogen reduction and improved molten metal cleanliness (inclusion
removal by flotation as well). This paper reviews the metallurgical 2nd environ-
mental characteristics of Clusage in molten Al In particular. there are environ-
mentally efficient processes such as the gas injection circulation pump used
many remelung applications. and various n-line molten metal treatment devices
which exist as best availabie wechnology for Cl usage in molten Al processing.
Recent data are presented on emissions. efficiency. and plant economics n the
remelt demagging process. using Cl in the gas injection pump m secondary A1
production. Graphs. Phase diagrzms. 10ref. (Neff. D. V. Cochran. BP.. LIGHT
METALS 1993. DENVER. COLORADOQ. USA. 21-25 FEB. 19923, Publish

drawing. centenng on Nippon Steel’s research examples. Higl carbon steel
SWRHS2A is discussed. Photomicrographs. Grapis. Spectra. 17 re! (Sate. Ho.
Oka K. Toshiro, H.: Sasaki. S.. Nippon Steel Tevhrucal Report. (Apr 1992).
(53). pp. 107-113 fin English]. ISSN 0300-306X)

| 0789 REBUILT HAMMER WITH NON-OIL LUBRICATION.

|BIB-199305-52-0879]

There werz several problemns related to a 3 t forgmg hammet for forging of steels:
(1) Steam loss was mcreased. (2) Control mechanism wa 100 complicated. (3)
Monthly lubrication oil consumption was 1.2 tons. (4) Pollution due to the ol
was very severe. (5) Parts of the hammer needed to be replaced trequently. The
hammer was modified twice. First. the control mechanism was simplified. A
steam valve was rebuilt. The o1l ce.isumption rate was decrzased 80°. Second.
the piston was rebuilt. A plastic ring with graphite content was 1 ihized and
lubrication o1l was no longer newded. The repetition raie of the hammer 15 20%
higher than the ongmaliy designed value. The total number of parts is approx
2070 of the onginal value. (Zhang M.D.: Cheng. Q.F.: Metalforming Machinen
(China). (1991). 26 (6). pp. 28-29 [in Chunese]. ISSN 10G1-1951)

0790 WASTE REDUCTION ACTIVITIES AND OPTIONS FOR
A MANUFACTURER OF ORTHOPEDIC IMPLANTS. [BIB-
199305-53-0317})

The US Environmental Protection Agency (EPA) funded a project with the New
Jersey [ rpantment of Environmental Protection and Energy (NJDEPE jt0 assist
n conducting waste minimzation assessments at 30 small- to medium-sized
businesses in the state of New Jersey. One of the sites selecied was a faciliey that

THE MINFRALS. METALS & MATERIALS SOCIETY. 320 Commonwealth |
Dr.. Warrendale. Pennsyivania 15086, USA. (1992). (Met. A 9305-72.0288). |
pp. 1053-1060 [in English} )

0787 REMOVAL AND REUSE OF ALUMINUM DROSS SOLID
WASTE. [BIB-199305-51-0747)
Aluminum dross wastes produced as by-products from the decommission and
salvaging of domestic and military aircraft were studied. Thousands of tons of
Al dross accumulate in the US annually. Abandoned and current sites now exist
in Anzona where the winds spread light weight Al dross across the landscape.
Much of this dross has been classified as hazardous waste due 1o 1ts leachable
lead content. It is a liability to Al sweating operations. MBX Systems was the
first to show that Pb can be bioleached from dross and other matenals using
fermentative heterotrophic bactenia. It is thought that the Pb 1s solubilized by
scrobial metabolic end products produced at particle surfaces. Preliminan
experiments conducted at MBX on refractory ores contaring Pb resulted in a3
72% removal of Pb duning bioleaching. MBX applied this same biotechnology
to Pb removal from Al dross. Metal-solubilizing bactenal isolates wiiL used to
leach Pb from Al dross. rendening the product suitabie for sale to the Portland
Cement industry. Kinetic studies. using a 10%0 pulp density. indicated which
bacteria leazhed i Pb most rapidiy. Solubilization of Pb and other metals were
monitored. The most efficient hactena were identified as Baciilus species
Metallurgical methods. such as direct precipitation to recover Pb from leachate
solutions were investigated. Graphs. Photomicrographs. 10 ref. (Cassells. J.M..
Rusin. P.A.. Young. T.I.. Greene. M.G.. LIGHT METALS 1993, DENVER.
COLORADO.US A, 21-25 FEB. 1993. Publisher: THE MINERALS, METALS
& MATERIALS SOCIETY. 420 Commonwealth Dr.. Warrendale. Pennsylva-
nia 15086, USA. (1992). (Met. A 9305-72-0288). pp. 1075-1081 [in English].)

0788 RECENT PROGRESS OF STEEL WIRE DRAWING
TECHNIQUES. (BIB-199305-52-0869]

To meet the increasingly severe wire strength requirement. wire rod must be
drawn to 3 higher strain level while mimimizing the loss of ductiiity in the course
of drawning The tight labor market situation of late strongly demands high
efficriy. automation. and labor savings i the wire drawing oneration. Envi-
ronmental control corsiderations also have led to an inereas: in the mechanical
descaling of rod and wire These circumstances have combined to urge the
development of techniques 1o draw bugh-strength and high-performance wire
with mgh cfficiencs and without crivironmental pollution. Summarnzed 1s the
recent progress in the development of technologies for the drawing of wire with
higher strength and ductility. mechanical descaling of wire. and for the evalu-
ation of wise drawing conditions as one vep forward to the artomation of wire

factures orthopedic ‘mplants for use by the health care industry. The parts
are produced n a molding operation using stainfess stecl or Co—Cr allov.
Computer-controlled cutiing is used to produce e bearings for the unplants
according to precise specifications. (Ulbrecht. A.. Wans. D.J.: Gov. Res. An-
nounc. Index, (1992). PB93-126217 XAB. Pp 6 [in English}. ISSX 0097-9007)

0791 ACID FREE IN-LINE PICKLING. |BIB-199305-57-9558]
Traditional pickle liquur used for mn-line continuous 'vire cleaning has been
hydrochloric acid although sulfuric acid ts sometmmes used. The ECS svstem
uses an imovative electronic control svstem to effectively pickle wire in an
zlectrolvte solution of conventional salts. Tesung of the ECS svstem on a
galvanizing line has produced clean wre n an electrolvte solution of conven-
tional salts. Testing of the ECS svstem on a galvanizing line has produced clean
wire at speeds 120 m min at an average power consumption of 2. 7kW wire. The
basic components of an ECS system are three cleaning tanks. a spray nnse tank.
electrical supply and control system and filtration svstem. 3 ref. (Mumav. G A,
61ST ANNUAL CONVENTION: 1991 REGIONAL MEETING. ATLANTAL
GEORGIA. CHARLESTON. SOUTH CAROLINA USA. NOV. 1991. APR.
1991. Publisher: WIRE ASSOCIATION INTERNATIONAL. 1570 Boston
Post Rd.. P.O. Box H. Guilford. Connecticut 06437, USAL (1991). (Met AL
9305-72-0257). pp. 239-241 [in English].)

0792 CRITERIA FOR COMPOSITION OF EMISSIONS IN
PAINTING. (CRITERI PER IL CONTENIMENTO EMISSIONI
NELLA VERNICIATURA. ) |BIB-199305-57-0578}

A synthesis of norms and regulations on poliuting emissions from volatile
organic compounds and powders is covered along with threshold limits in ltalyv
and particulariy in Lombardy. Alist of the related norms is included, determming
the critena for evaluation. Concentration limits are quoted. Methods to control
the emanations are outlined covering the use of water soluble paints or paints
with medium 1o high solid content. the use of up-to-date technological systems
and installations and, eventually, methods like post-buming or catalvtc buming
of organic volaule compounds. Automobile painting 1s discussed. (Tammaro.
S SECOND INTERNATIONAL CONFERENCE ON SURFACE FINISH-
ING AND ANTICORROSION PROTECTION IN AUTOMOBILES, MILAN.
ITALY. OCT. 1991, Trattamenti & Finuture. (Jan -Feb, 1992). 32, (1). pp H.
46-48 [in ltalian]. ISSN 004,-1333)

0793 CLEAN OR GREEN? [BIB-199305-57-0582}

The 1990 Clean Air Act imits the emission of ozone depleting chinroflucrocas-
bons (CFCy and taxes them Most of the chiorinated solvents are used 1n vapor
degreasers  The electromic industry still aveds degreasers 1o clean assemolh
hoasds because the solvent nas to wet hetween small clearance gaps (1-3 mils)

s
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Tne wav to ehminate CFC 15 te go te a no flux soldenng. in the metal clearung
ndustry, the CFCs are ehirmnated by going 1o hydrocarbon or water based

cleaners. These cleaners must chermically react with tie “dirt™ and not correde

the metal The water based solvent 2an be recvcled. The organic solvent can be

combuasted to generate encrgy. (Koelsch. J.R.: Manufacruning Engmeeng.
Nar, 1992; 108.¢5). pp. 75-78 fin Engiish]. [ISSN 0361-0853)

0794 APPLICATION OF MUICROCOMPUTERS AS A TECHNI-
CAL RESOURCE FOR IDENTIFICATION GF POLLUTION
PREZVENTION OPPORTUNIIIES IN METAL FINISH-
ING/ELECTKOPLATING OPEKATIONS. [(BIB-199305-58-
0552}

e mrcrecomputer can be an extremeh wsefult ol in the evaluation of poliution
nrevertion opportumitics. However. it is imporant to realize that although the
miciocomputer is a valuabie technical resource that can significantly reduce the
amourt of time required for the evaliation of a number of alternatives. it is still
only atool Engineenng and process knowledge are required to effectiveiv make
use of the computer as a tool fur identifuing pollution prevention opportunitics

14 ref (Wilk L.F.. Capaccio. PE. Capaccio. RS SURFIN 92 VOL. 1.
| MIZATION OF WASTES INTHE ELECTROPLATING INDUS-

ATLAN. .« GEORGIA USA 22-25 JUNE 1992, Publisher: AMERICAN
CLECTROPLATER: AND . © {FACE FINISHERS SOCIETY. INC.. 12644
Research Parkwzy. Orlando. [londa 32826-3298. USAL (1992). (Met. AL
2305-72-026%). pp. 393-392 [in English].)

795 WASTE MINIMIZATION VIA SOURCE REDUCTION
FOR ThE PLATER PT({I). SOURCE REDUCTION INIT;A-
TIVES: THE PREREQUISITE TO CLOSED-LOOP. [BIB-
153305-58-£553]

The .~ tute piating shop owner and or nianager is as cormmitted to mtegrated
waste mimmization through svsteriatic waste munimization and tcatment as
they are tc “first ume nght arts olating. Consistent plating quality. satisfied
customers. and overali compettr eness a-: the indirect benefits of waste reduc-
uon «fforts. The important steys for succeeding at waste minmmization. are
outlined waste minimization .udit. and utilization oi low technology source
reduction options. These thr ¢ steps are essential to lasting waste reduction
efforts and are pre-requisite - to clostag the loop 1n a cost effective manner.

0798 GUIDANCE ON THE OPTIMUM USE OF FILTRATION
SYSTEMS FOR FUME EXHAUSTS FROM HOT DIF GALVA-
NIZING PLANTS. |BIB-199305-58-0634)

In hot dip galvanizing <teel parts are pretreated (as a rule by degreasmng.
pickling. “nsing. and fluxing) and then immersed 1n molten zinc. Dunng ths
d:pping process. the flux evaporales under the offect of heat: in consequence.
there is emission of a relatively large propertion of the ammonium. chlonine. and
Zn compounds contaned in the flux. The presert work reports current aspects
of the operation of collection and filtration systems: it takes account of conditions
n West Germany. The work does not examune all the pnnciples of collecung
svstems and filtraton plamt (which should be gencialiv known). bt contu~es
self essennally to more recent findings and practical expenence. 6 ref. (Mas-
berg. J.. INTERGALVA 9i: 16TH INTEFNATIONAL GALVANIZING
CONFERENCE. BARCELON AL SPAIN. 2-7 F \E 1991. Pues..her: EURO-
PEAN GENERAL GALVANIZERS ASSOCIATION. London House. 68 Up-
per Richmond Rd.. Putnev. London SW1S5 2RP. UK. (1991). (Met AL
9305-72-0296). pp. GD2 1-GD2 13 {in English}].)

0799 ELECTROCHEMICAL PROCESSING FOR THE MINI-

TRY—A CRITICAL REVIEW. [BIB-199305-63-0262]

Electrochemical processes can easily be integrated o the electroplating prox-
ess and in the PCB (pnnted circuit board) fabricaticn s that the formation of
metal contaming effluents can be avoided or drastically decrezsed This is the
so-called “production integrated environmenal protecion”. Copper is dis-
cussed. (Moebius, A.. SURFIN 92 VOL. 1. ATLANTA. GEORGIAL USL

. 22-25 TUNE 1992, Publisher: AMERICAN ELECTROPLATERS AND SUR-

Pipani. DP.. SURFIN 92 VOL. 1. ATLANTA GEORGIAL USA, 22-25
FUNE 1992, Publisher AMERICAMN ELECTROPLATERS AND 5RFACE

FINISHERS SOCIETY. INC. 12644 Rescarch Parkwav. Orlando. Fionda |

32826-3298. USAL (1992). (Met. A.. 9305-72-0264). pp. 433 [in English].)

0796 EYALUATING THE ECONOMICS AND EFFECIIVE-
NESS OF SOCRCL REDUCTION OPTIONS IN METAL FIN-
ISHING. [BIB-199305-58-0554]

A series of simple experiments evaluates several dragout reduction and water
conservation techmque's effectiveness. a sunmary of potential cost savings is
also pres~ried. The results demonstrate tha source reduction and water conser-
vation are readilv achievable in metal firushing operations. Dragout reductions
and water conserva“ion of 20 to 0% e are demonstrated using vanous techniques
Mcot of these techniques are sumply and ccorumically implemented and have
broad application in >taer industries Grurhs. 23 ref (McCullough, M.
SURTIN 7" Vui 1. ATLANTA GECRGIA USA. 22-25 JUNE 1992,
Publisher: AMTRICAN TLECTROPLATERS AND SURFACE FINISHERS
SOCIETY. INC.. 12644 Research Parkwzy. Orlando. Flonda 32826 3298.
USAL(1992). (Met. A.. 9305-72.0263), pp. 451466 [in English].)

0797 UTILIZATION OF CYANIDE WASTE WATERS FROM
COPPER PLATING. {BIB-199305-58-0567]

Fer producion of CuCN. from liquid waste after copper plating in a cyanide
bath. the Cu-salt is reduced by 40%0 NaHSO3 -solution. Thus, CuCN mas be
recovered and at the same time the environment will not be poisoned by heavs
meta) Graphs. 6 ref (hubicks. J.. Slawski, .. Miomlinska, Z.. Wedzicha. L.
Waigora. A Rudy 1 Metale Niczelazne. (June 1992). 37, (6), pp. 150-151 {in
Polish] ISSN 0035-9696)

R

FACE FINISHERS SOCIETY.. INC.. 12634 Research Parkway. Crlando. Flor-
ida 32826-3298 USA. (1992). (Met A. 9305-72-0264). pp. 445-49 [in
English].)

0800 A VISIT TO FUBA. (VISITE CHEZ FUBA.) [BIB-199305-
63-0277]

Fuba. 2 member of the Hans Kolbe & Co. Group. specializes in pnnted circuits
and has annual sales of DM750 000 000 and a wurk force of 4300. The factory
at Gintelde Harz produces single face. double face with metallized holes, multi-
laver and specialized circuit boards. The facility keeps pace with tzchnical
developments. 1s highly automated and favors techmology transfers to emerging
market areas. Special efforts are made to protect the environment by water
treatment and conssrvation, cizaning of effluent gases. and recveling scrap and

. waste materials. (Galvano-Organo-Traitements de Surface. (Apr. 1992). (625).

{Suppl. Circuits FAB). pp. 27-31 [in French}. ISSN 0302-6477

0801 METHOD OF MANUFACTURING ZINC-ALKALINE
BATTERIES. [BIB-199305-63-0303]

The present invention provides a methcd of manufactuning a Hg-free zinc-alka-
line battery giving no environmental pollution and having an excellent shelf
stability which compnses a comrosion-rasistant Zn alloyv as an anode active
material. a conpound hzving appropriate properties. 10 aqueous alkaline solu-
tion as an electrolvte and optionally a fluorine-contaning surfactant having the
specified chemical structure. The In compound is indium hvdroxide or indium
sulfide prepared by neutralizing an aqueous solution of an In salt. The surfactant
has a hydrophilic past of a polvethvlene oxide and an oleophilic part of a
fluoroalkyl group. The Zn alloy contains a proper amount of at least one of the
group of In. Pb, bismuth. L1, Ca and Al. The indiurn hy droxide or indium sulfide
1s present in an amount of 0.005-0.5 wt.% and the surfactant in an amount of
0.001-0.; wt.%o. based on the weight of the Zn allov. respactively. Furthermore.
the indium hvdroxide and indium suifide 1n a powder form contain 60 w1.% or
more of particles having a pasticle size of 0.5-8 um. The indium hydroxide has
3 weight loss of 18-30 w16 when thermally decomposed at up 10 900 “C and
a powdery X-rav diffraction pattem having peaks at 4.71 plus minus 0 10 A |
3.98 plus munus 0.02 A . 3.57 plus muus 0 10 A and 2 66 plus minus 0.02 A

~ (Yoshizawa H . Miura. A Nitta, Y. Sugihara. S, (1 Dec 1992). [in English]..
© Patentno USSIAR0IR(1'SA) Convention date 13 May 1991
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0802 THE USE OF INAA FOR THE DETERMINATION OF
TRACE ELEMENTS, IN PARTICULAR CADMIUM, IN PLAS-
TICS IN RELATION TO THE ENFORCEMENT OF POLLU-
TION STANDARDS. [BIB-199307-23-0427)
Many plastic products have relatively short life eveles. Upon final desinxcuon.
e’ zanic additves used for pigmentation. as polymer stabilizer or = flame
retarding agent are being released to the envronment. In a rapidly increasing
say. governmen.al authonties are setting himits to the use of inorgamc additives.
in parucular Cd. nplastics. INAA has attractive charactenstics which mayv make
authonities decide to select it for the control progr ms n relation to the enforse-
ment of poliution standards. An evaluation is made of the use of INAA for such
amalvsis. Analysis protovols. sensitivities. and observed levels of other trace
elements are bemg discussed. 2 ref. (Bode. P.. STH INTERNATIONAL CON-
FERENCE: MODERN TRENDS IN ACTIVATION ANALYSIS. Ii Vi-
ENNA AUSTRIA. 16-20 SEPT. 1991. Journal of Radioanalytical and Nuclear

Chemisty. Articles. ¢Jan. 1993). 16. (2). pp. 361-367 [in English]. ISSN

0236-573%)

0803 METALLIC LEAD RECOVERY FROM SCRAP BATTER-

IES: STATE-OF-THE-ART ON ALTERNATIVE HYDROMET-
ALLURGICAL PROCESSES. (RECUPERO DI PIOMBO
METALLICO DA ROTTAMI DI BATTERIA STATO DELLE
CONOSCENZE SUI PROCESSI ALTERNATIVI DI TIFO
MISTO (O COMBINATO) IDROELETTROMETALLUR-
GICO.) [BIB-199307-42-0843]

Technology currently used for lead recovery from scrap bantenies i1s of the

industrial interest in cleaner production installations. new and future standards

aganst droxin pollution are put forward Graphs. 6 ret’ (Hong X . Yang. T.J..
Iron ard Steel (Chunay. {(Oxct. 1992). ™7, (16) pp. 61-63 [in Chinese] ISSN
0443-79X)

0806 GERMANY'S SECONDARY ALUMINUM INDUSTRY
HAS DESIGNED ITS RECYCLING WITH THE ENVIRON-
MENT IN MIND. (DIE DEUTSCHE ALUMINIUM-SEKUN-
DARINDUSTRIE GESTALTET RECYCLING
UMWELTVERTRAGLICH.) [BIB-199307-43-0206}

The evonomucal ct alienges faced by the German secondary alummum mdustn
due to the increas ;g emphasis placed on mantamung an ecologicalh acceptable
manufactunng <ot ronment and the unfavorable circumstances in the pnman
Al industry are ¢ scussed. The present cost structure of the Genman secondan
Al industry 1s $3 o fixed costs. 32% variable costs and 15°0 environmentai costs

Production data for pnmany and secondary Al n Germany for 1970-1992 are
presented  Prmary Al production n Germany for 1993 is projected to be S50
000 tons. which 1s expected to be equaled by the secondary Al indusin

Measures temg taken by the German secondary Al industry 1o protect the
envronm=nt including improved processing of Al scrap. slag and dross han-
dling and d1e use of regenerative bumers are described. Graphs. (Konzelmann.
G Alunvnum. (Dec 1992). 68. (12). pp. 1058-1062 [in German] ISSN
0002-66%9)

0807 HIGH-TEMPERATURE SOLAR THERMOCHEMISTRY:

- PRODUCTION OF IRON AND SYNTHESIS GAS BY FE;:O:
- -REDUCTION WITH METHANE. | 8IB-199307-45-0739]

pyrometaliurgical tvpe. This method has two himits: operating costs and envi- ;
ronmental potlution. The second limitation is critical for the growmng, publizand

regarding environmental probiems. In this frame Pb producers. in particular for :

secondary Pb. organize and concentrate therr efforts toward mmovative alterna-
uve solutions that have minumum or at least controlled ecological nsk and are
economically viable. These lines are of the hvdrometallurgical type with final

present state-of-the-arts 1s reviewed. 12ref. (Nidola. A AIFM Galvano Tecnica
¢ Nuove Finiture. (Jan -Feb 1993). 3. (1). pp. 3442 [in kalian] ISS\ 0016-
1240)

0804 ECOLOGY IN HEAT TREATMENTS AND SURFACE
TREATMENTS OF METALS: RECOVERY PROCESSES AND
PURIFICATION TECHNIQUES. (ECOLOGIA NEI TRAT-
TAMENTI TERMICI E SUPERFICIALI DEI METALLL
PROCESSI DI RICUPERO E TECNICHE DI DEPURAZIONE.)
[BIB-199307-43-0202)

With restnctions growing on emissions and waste products from the heat and
surface treatment of metals. the more common types of treatment plants are
examined. as well as their relative emissions. vanious tvpes of purification
nstallations. and pnincipal waste products. These installations utilize: chlonn-
ated solvent degreasing. which produces only one toxic waste product. a muxed
solvent oil. and uses modest amounts of solvent; alkaline degreasing. gaseous
case-hardening fumaces and either oif or salt quenching. cvamuding: vacuum
fumaces. the most ccologically-friendly of the plamts; sandblasung: copper
plaung. rotational vibration; phosphating: and a dust exhaust with Ventun
nebulizer. Expenence suggests that: punfication-recovery techruques are best
factored in at the design phase of production plants: physical purification-recos-
erv processes are supenor in that they add no new ¢lements to the process. but
that chemical-physical purification processes are still necessary. and that 1onic-
exchange resm recvcling systems are useful only for cleaning out the final traces
of pohiuuon. (Moret. C.. Metallurgia taliana. (Apr. 1992), 84, (4). pp. 349-352
[in [talian]. ISSN 0026-0843)

0805 DIOXIN POLLUTION PROBLEM FROM SCRAP PROC-
ESSING. [BIB-199307-43-0203)

Droxins s a popular name of polychlonnated dibenze-p-dioxins (PCDD) and
polvchlonnated dibenzofurans (PCDF) This cate v of trace compounds
emerges from steel scrap processing under certain termperature and catalvtie
conditions  Many vear studies of developed countries have confirmed that the
dionins endanger the heaith of mankind and harm the environment The research
development of this pollution problem s introduced and the countermeasures

Criena for selecting thermochemical processes that use concentrated solar
rachation as the energy source of high-temperature process heat are reviewed.
The svstem Fe3:0: - CHs is thermodynamucally examined. At 1 atm and
temperatures 1300K. the chemical equilibnum components consist of metallic
Fe mthe solid phase and 2 mixture of 66.7°6 H: and 33.3%0 carbon monoxide in
the gaseous phase. The total energy required to effect this highly endothermuc

. transformation is approx 1000 kJ mole of Fe3O: reduced. Exploratory expeni-
Pb recovery through electrownning in acid baths with fluorine complexes. The -

mental studies were conducted n a solar fumace using a solar receiver (with
mtemal infrared mirrors) containing a fluidized bed reactor. Directhy yradiated
won oxide parucles. fluidized m methane. acted simultancously as radiamt
absorbers and chemical reactants. whule freshiv produced Fe particles acted as
reaction catalysts. The proposed process offers sumultancous production of Fe
from 1ts ores and of syngas from natural gas. without discharging CO: and other
pollutants 1o the environment. Graphs. Phase diagrams. 22 ref. (Stemfeld. A
Kuhn. P.. Kammu. J.: Energy. (Mar 1993).18.(3). pp. 239-249 [in English]. ISSN
0360-5442)

0808 ENVIRONMENT/HEALTH AND SAFETY. [BIB-199307-
51-100]

Environmental and health and safety concerns of importance to the metal casting
industry are reviewed. These concems relate to resource conservation. clean
water. clean ar. toxic substances, storm water, and liquid matenals storage. Solid
waste disposal costs U'S metalcasters $451 million vear. Foundry solid wastes
are mainly non-hazardous but some sand. slag. and emission dust are classified
as hazardous. The volume of solid wastes are being reduced by means of reuse
and recyeling. (Foundry Management and Technology. (Jan. 1993). 121.¢1). pp.
13-16 [1n English). ISSN 0360-8999)

0809 EXPERIENCE IN THE OPERATION OF A COMBINED
SYSTEM FOR BURNING OF WASTE GASES AND THERMAL
SAND REGENERATION IN A CUSTOMER ALUMINUM
FOUNDRY. (BETRIEBSERFAHRUNG MIT EINER KOM-
BINIERTEN ANLAGE ZUR ABGASVERBRENNUNG AND
THERMISCHEN SANDREGENERIERUNG IN EINER ALU-
MINTUM-KUNDENGIESSEREL) [BIB-199307-51-1094]

The Mandl & Berger foundn in Linz. Germany. was challenged 1o reduce
cmissions of odorous gases, noise, and dust due 1o encroachment of residential
buildings in the area of the foundn fannual output approx 6000 1 aluminum
castings). A svstem to combine waste gas incineration and sand regencration

- was designed and has operated successfully for 2 time The svstem 5s desenbed

in some detail. Values of mandated masimum emissions vs actual emissions
achieved are also given for dust, organic carbon, carbon moroide. and NO,
Total organic carbon of 7mg m” was measured, eliminating any odor from the
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svstem. Dust content of § mg m’ was achieved va fabnc Shers Recover ot
regenerated sand 15 iven as 98%c. Graphs. Photomicrographs « Grumess. b
Schroter. K.: Gresserer. (17 Aug. 1992). 79.16). pp 678-682 jin German] ISSN
0016-9765)

0810 THE NEW EFFICIENCIES OF ANTI-POLLUTANT FUR-
NACES. [BIB-199307-56-1064]

Wellman Fumaces 15 a leading European fumace design and manufactunn:
company that produces a full range of metatlurmcal heat reatment fumaces.
low-ternperature ovens. kilns. and rolling mill equipment. The equipment 1
designed for maximum energy efficiency. optimum producuon rates. and low
poliutant emisstons. The Supacase is an exampie of a state-of-the-ant sealed
quench furmace. It operates at an 80% thermal efficiency with a three-told
mcrease in temperature uniformity. Thisis aplus minus 3 °C vanation compared
to aplus minus 10°C vanation. A dual product improvement approach ha: beon
adopted that upgrades old fumace designs and development of new concepts
Use of convective heating is emploved for rapid heating. Start-up from a coid
state takes 10 min. Savings of 50°e in gas consumption have been demonstrated
in addition to mproved product quality. productivity. and a cleaner plam
environment. A pulse-fired non-modulating regenerative burner developed by
Hotwork Development of Dewsbury have shown energy cost savings of §72
000 vear. which is a pavback of 1.7 vears. Ferritic and marntensitic stamless steels

English). ISSN 0013-7901)

0811 WATER BASED PAINTS IN CORROSION PROTECTIVE
COATINGS. (CICLI DI VERNICIATURA ALL'ACQUA PER
ANTICORROSIONE E MANUTENZIONE.) [BIB-199307-57-
0873)

The new “Indromaster™ sysiem of water based. low permeability resin pamt
offers an ecological solution it corrosion prevention. With 2 typical coating
thickness of approx 220-250 um they are characterized by a very low volanile
solvent content (2 g | for pnmary and mid coat and 64 g1 for finish coar).

up with nesc water. which 1+ replaced m um with tresh water Concentrabions
n the nnse are reduced via electrolysis. whach destrons the oy amide and cathods-
caliv separates the metals This saves on oyande-reducing chemicals and
minmuzes shudee formation. An exampic of effluent treament s given where
the avanide 5 oxudized while the copper in the solution s reduced to metalhn
Cu Three examples of thow diagrams are shown, along with examples of cost
comparsons betw cen chermical and clectrobvuic effluent Treatment | Langefeld.
E . Gaivanotechrabe (Nov 19910 82 1i1. pp 3930-3931 [in German] ISSN
GO15-3230s

0814 EXTRACTION OF NICKEL IONS FROM ELECTRO-
PLATING EFFLUENTS BY MEMBRANE ELECTROLYSIS.
(NI-ABREICHERUNG AUS GALVANISCHEN ABWASSERN
MITTELS MEMBRANELEKTROLYSE ) [BIB-199307-58-0823)
To avoid the anodic evolution of chivrne dunng electrols sis of dilute solutions.
anode and cathode m the electrohvtic recovens cell are divided by 3 cation
s¢lective membrane. Because a chionde-free anlovie 1s used. no gasecus Cl s
evolved Graphs «Maver. M. Blat. W Hembhe. H . Galvanotechnih. «Nav

1991). 82.¢11). pp 3942-3943 [in German| ISSN X16-4232)

0815 COMPLEXING AGENT FOR DISPLACEMENT TIN

" PLATING. [BIB-199307-58-0868]
are annealed. (Ford. E.. Eng. Dhg. (Canada). (Feb. 1992). 38.¢1). pp. 11-12{m

An enviroamentally maocuous effective replacement for thiourea 1s disclosed
tor use as 3 complexmg agent in displacement platmg processes i which the
plating solution 1s apphied to the substrate surface to be plated by mmmersion or

. by spraving. cascading. pounng and the iike. The replacement complexmg agent

Comparative data on “Indromaster” and a ciassical (inorganic zinc coating

primary coat and epoxy—vinyl mid and finish coat) are shown in graphic form.
emphasizing the advantages of the new system. A chemucally stable won
compound forms on the steel surface in comact with pnmary coat and the venn
low permittivity of the coating to water vapours result in an excellent corrosion
resistance even in salt-spray test. Graphs. (Baruffalki, L. Lamiera. (Nov. 1991).
28.(1). pp. 10:-107 [in Italian]. ISSN 0391-5891)

0812 PROFITING FROM PRE-FINISHED METALS. [BIB-
199307-58-0790]

Increased awareness of environmental concerns, along with government-man-
dated pollution-control reguiations, has prompted many metal fo-mers to look
more closels at possible changes in their operations. Such evaluation has fueled
the trend toward the use of pre-plated and pre-polished metals, i.c. brass-plated
steels. A decisionto rely on pre-plated metals offers several advantages. which
rclude: the metalformer need not invest in pollution-control equipment: time
and cost savings benefits: production cvcle is shortened. aesthetic ment. 2 vanety
of finishes inciuding rigidized finishes: and existing tooling. in most cases. can
be used on the pre-finished metals thus making the change without major caprtal
expendntures. (Hroncich. EF.. Metal Forming, (Sept. 1992), 26. (9). pp. 62-63
[tn English]. ISSN 1040-967X)

0813 PREVENTION OF SLUSH AND SAVING OF RINSE
WATER IN ELECTR.OPLATING BY USE OF ENVIRO-CELL
ELECTROLYSISSYSTEM. (VERMEIDUNG VON SCHLAEM-
MEN UND EINSPARUNG VON SPUELWASSER INDER GAL-
VANIK DURCH EINSATZ VON
ENVIRO-CELLOELEKTROLYSESYSTEM.) [BIB-199307-58-
0822)

Duc to decreasing suppls of raw matesials. the desire for cleaning of metal-con-
tamning waste waler combined with recycling of ninse water is increasing. The
enViro-cell Umwelttechnik has been marketing 3 modular syvstem for waste
water scrubhbing via electrolysis. The svstem can treat concentrations of 80 ¢ 1
down 10 0 05 me | A\s clectrolvie is dragged from the plating bath into nns:
tanks on the surface of work pieces. the volume reduction in the bath i» made

3%

15 an imidazole-2-thione compound having a gven formula wherewn A and B
are the same or different R——Y groups. wherem R 1s Imear. branched or
cyclic alkeny] group contarmung 1-12 carbon atoms and Y 1s 2 hvdrogen. halogen.
cvano. vimvl. phenyl, or ether moiety. Of this class of compounds. 1-methy}-3-
propyl-imidazole-2-thuone is preferred for ymmersion tin piatng. Thus class of
complexing agents is parucularly useful in sprav displacement Sn platng for the
manufacture of pnnted crcunt boards v.herem free Sn metal 1s added 1o the
plating solution. (Dodd. J.R . Arduengo. A J . Kmeg. R.D . Vaale. A.C..¢23 Mar
1993). [m English].. Patent no.: US51960%3 (U'SA) Convention date. 27 Nov

1991}

0816 SURFACE EFFECTS OF ORGANIC ADDITIVES ON THE
ELECTRODEPOSITION OF ZINC ON MILD STEEL IN ACID-
CHLORIDE SOLUTION. [BIB-199307-58-0875]

An investigation has been made using scanrung-ekctron microscopy mnto the
effects on the surface effect of some organic additives dunng the electrodeposi-
tion of zinc on low carbon steel in acid-chlonde solution. The organic addrives
thiourea. dextnn. and glycin were used m different combmations the acid-chlo-
nde solution. The ultrasonically-cleaned steel surface svas analysed by ESCA
instrumentation before the electrodeposition process. which was camed out
using a dc supply within defined operating paramcters. The results obtamned
indicated a good electrodeposition of Zn on mild sieel Phoromicrographs.
Spectra. 14 ref. (Lao. C. A Olefjord. I.. Mattsson. H.. Corrosion Prevention
and Control. (Aug. 1992). 39. (3). pp. 82-28 [in English]. ISSN 0010-9371)

0817 A DIRECT METALLISING PROCESS SUBTRAGANTH
COMPACT CP. (DIREKTGALVANISIERUNGSVERFAHREN
SUBTRAGANTH COMPACT CP.) [BIB-199307-63-0487)

A new direct metallising system for printed circuit boards is descnibed. which
uses an electncally conductive organic laver in place of the electroless copper
system normaliv emploved. The process uses no heavy metals, organic solvents.
or complexamts. The conductive layer 1s formed in 2 single step so that ony a2
very bnef elecrodeposition is then required Using an abaline activating solu-
tion, a manganese dioxide layer 15 farmed on the nan-conducting areas of the
hole wall and the conducting film i1s formed only on the resin and glass fibre
surfaces within the hole while not depositing on Cu surfaces This results in 2
minimum of defects 1n the through-hole contacung process The process s
envirormentaly friendly. casy o controf and has low operating and effluent
disposal costs. Photomicrographs. Graphs. (Bressel. B.. Sammat, K . Gal-

¢ vanotechmik. iINov 1991y, 82 (11). pp 4003-309 [in German] ISSN 0016~
© 4232
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0818 ELECTROCOAGULATION. [BIB-199308-34-06995]

Electrocoagulaton is defined. The effect is proven to be due to the dissolved
1ons from the aluranum sacrificial electrodes whuch then underge hyvdrolvsis.
Operation is found to be influenced by water chemistry and thus such vanables
as pH. conductivity. dissolved ions and soluble organics are important The

chemical basis for application of sumilar technologies to several different ype

of dissolved chemicals 1s discussed. These considerations were then used as
guides to the design of 3 2-515 L min pilot plant. Tests of this pilot plant and
arising tssus. especialiy about bereficial role of wrbulent flow. are presented.
The design of 2 new 2l meorporatmg the expenences from the fust cell s
discussed Graphs. Spectra. 12 ref. (Do, J.C.. Angle. C W Hassan. T.A:
Kaspersii. K.L.: Kan J.. Kar. K L. Thind. $.S.: EMERGING SEPARATION
TECHNOLOGIES FOR METALS AND FUELS. Paim Coast. Flonida. USA.
13-18 Mar. 1993, Publisher: THE MINERALS. METALS & MATERIALS
SOCIETY . 3420 Commonwealth Dr.. Warrendale, Pennsyivania 15086, USA.
(1993). (Mer A 9308-72-0415). pp. 409-424 [in English].)

0819 CORROSION INHIBITION IN A COOLING-WATER
SYSTEM. [BIB-199308-35-1341]

There 15 a larger amount of mhibitors used in petrocherrucal cooling-water

svstems of Gulf Cooperation Council countries. The inhibitors have a potential
hazardous effect on the environment when discharged with effluents. Conven-
tional inhibitors and their combmations have also been used m fertilizer units in
Kuwait Corrosion rates and pollution levels in the discharged effiuent mdicated
that verv Ltk or no amount of inhibitor is required by using the nhibitmg
properties of ammonia which is produced by these plants. Ammonia inthe range
of 600 ppm in the absence of scale-forming salts worked as a perfect corrosion
nhibitor. The disposal effluents were more easily removed from the NH; than
from other mhibitors. This resulted in lower effluent reatment costs. Based on
these results, it was recommended that the use of inhibitors be terminated or
reduced Graphs. 4 ref. (Shaban. H.1.. Corrosion Prevention and Control. (Feb
1992). 39.(1). pp 9-12 [in English]. ISSN 0010-9371)

0820 THE ROLE OF EMERGING TECHNOLOGIES IN FLOW-
SHEET DEVELOPMENT. [BIB-19930841-0254]

The need for mining and metaliurgical industnes to be sustamnable requires them
to be innovative in their applications of existing technologies within the mining
ndustry. and avail themselves of opportunities to apply proven applicable
technologies from other mdustnes or evaluate the role of emergng technologies
mn therr process applicatien. Increasing competition and environmental restric-
tions demand the process flowsheets to have efficient separation processes to
obtan market advantage and be 2 good corporate citizen. The paper evaluates
the need and opportunitics of emerging technologies for minung and metaliurg-
cal ndustnes. Oppormuanities for proven metaliurgical separation processes in
areas outside the metallurgical industries are identified. 11 ef. (Lakshmanan.
V1. EMERGING SEPARATION TECHNOLOGIES FOR METALS AND
FUELS. Paim Coast. Flonda. USA. 13-18 Mar. 1993, Pubhisher: THE MINER-
ALS METALS & MATERIALS SOCIETY . 420 Commonwealth Dr.. Warren-
dale. Pennsyivania 15086, USA (1993). (Met. A, 9308-72-0415). pp. 249-254
[y Enghsh] y

08".1 POTENTIOMETRIC STRIPPING ANALYSIS AND THE
SFECIATION OF HEAVY METALS IN ENYIRONMENTAL
STUDIES. {BIB-199308-12-0865]
Potentiometne stippmng analysis (PSA) is applied to 3 wide vanety of acidic
dissolution reagents to nvestigate the inherent possibilities of this method tn
heavy metal speciation studies using vanous specific extraction media. The
nature and the concentration of the acids. pH and tonic strength effects are
studicd 1n the pH range 0-6 $ and with sonic strengths ranging from 10 to $M
PSA offers senous advantages over other electrochemical methods based on
current measurements the methad gives correct analvtical signals in a wide pH
range (0.6 5) for all tvpes of acidic reagents and n the whole range of tomic
strengths  The study 1s conducted in the goal of permit routine measurements of
heavy metal determinations in speciation studies of environmental samples:
cadmium. fead. and copper sons have been chosen as heavy metal tons and
mercuns (11-) s the chemical oxidizing agent and the precursor in He film
tormation onto the glascs carhon working elecrode Graphs 19 ref (Lavar. Ch .

00114686,

0822 MINERALS INDUSTRY FLOWSHEET DEVELOPMENT
FOR THE NINETIES: A GREEN PERSPECTIVE. [BIB-199308-
42-0873)

increasing concern over the environment m which we bive. the air quality, water
quahitv. dump sites. and even the acsthetic appearance of industna! processing
plants. 1s having a significant effect upon the way i which flowsheets are now
designed. The method of disposal of unwanted impunities 1s important. and in
somz cases is the most signit*cant factor in the development of mew processes.
or the rehabtlitation of older ones The recent formation of the International
Council for Metais and the Environment (ICME) and the number of conferences
and workshops devoted to environmental 1ssues pomnt to this iwreased aware-
ness in the minerals indwsty. This paper notes some of the more revent and
proposed envirvamental-based legislation. and ¢ ders the ¢ quences that
Rave to be taken mto account when desigmng modemn flowsheets. As an
illustration. the presence of arsenuc n 3 refractory gold ore 1s considered. and
the implications its presence has in determinng an economic. techmeaily viable.
and vet environmentally acceptable process for Au recoverv. 33 ref. (Hams.
G.B.: EMERGING SEPARATION TECHNOLOGIES FOR METALS AND
FUELS. Palm Coast. Flonda USA. 13-13Mar. 1993, Publisher. THE MINEK-
ALS METALS & MATERIALS SOCIETY'. 420 Commonwealth Dr. Warren-
dale. Pennsylvama 15086, USA. (1993), (Met A, 9308-72-0415). pp. 237-247
fin English].)

0823 APPLICATIONS OF MOLTEN SALTS IN REACTIVE
METALS PROCESSING. [BIB-199308-12-0876}

Pyrochemical processes using molten salts provide 2 unique opportunity for the
extraction and refining of many reactive and valuable metals erther directly from
the beneficiated ore or from other process effluents that contain reactive metal
compounds. This research program mnvestigaies the development of a process
for the production and recovery of reactive and valuable metals. such as zinc.
tin. fead. bismuth and silver. in a hybnid reactor combining electrolyvtic produc-
tion of the Ca reductant and i situ utiiization of this reductant for pyrochemical
reduction of the metal compounds. such as halide or oxides. The process is
equally suitable for producing other low melting metals, such as cadmium and
antimony. The cell is typicaily operated 1000 *C temperature. Atiempts have
been made to produce Ag. Pb. Bi. Sn and cenum by calciothermic reduction m
amolten salt med:a In a2 separate effort. Ca has been produced by an electrolytic
dissociation of lime mn 2 calcium chionde medium. The most important charac-
tenstic of the hybrid technology is its ability to produce metals under “zero-
waste™ conditions. Graphs. 8 ref. (Mishra. B.. Olson. D.L.. Avenll. W A
EMERGING SEPARATION TECHNOLOGIES FOR METALS AND FU-
ELS. Palm Coast. Flonda. USA. 13-18 Mar. 1993. Publisher: THE MINERALS.
METALS & MATERIALS SOCIETY. 420 Commonwealth Dr., Warrendaie.
Pennsylvania 15086, USA. (1993). (Met. A 9308-72-0415). pp. 317-328 {in
English].)

0823 ECONOMIC ANALYSIS OF PRETREATMENT STAND-
ARDS: THE SECONDARY COPPER AND ALUMINUM SUB-
CATEGORIES OF THE NONFERROUS METALS
MANUFACTURING POINT SOURCE CATEGORY. [BIB-
199306430253}

The purpose is to analyze the economic mpact which could result from the
apphcation of alternative Pretreatment Standasds to be established under Section
307(b) of the Federal Water Pollution Control Act as amended. (Gov. Res.
Announc. Index. (1976), PB93-167757 X AB. Pp 150 [in English]. ISSN 0097-
9007)

0825 COKE CONCERNS FUEL INTEREST IN PCI (BIB-
199308-450797]

Environmental regulations on coke production techr iques have prompted many
steel companies to adopt pulvenzed coal injection as a supplement for coke finng
of blast fumaces Coal tnjection plants now cost half of an environmentally
acceptable coke plant. Accounts of expenence with PCI at Armco. US. Stecl's
Garv Works. Inland Steel’s Indiana Harbor Works are descnbed USS Kobe
Stee! 15 also embarking on a pulvenzed coal mjection system addition and
Bethlchem Stecl will use granulated coal instead of pulverized coal Sources of

. PCT equipment and svstems are also discussed (Kuebler, G G . Thirty-Three
Flectrochimica Adta. cApr 1993, 3K (6). pp 897-R13 in Enghsh] ISSN

(33) Metal Producing. (Apr 1993). 31 (30 pp 1618 20 [in Enghsh] ISSN

014912100
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0826 TOWARDS A CARBON-FREE STEEL PRODUCTION :
ROUTE? (VERS UNE SIDERURGIE SANS CARBONE?) [BIB- .

199308-15-0899)]
The anthropogemic greenhouse effect rawses the possibihity of large climate

modifications. The sweel mdusty. which in France emits 26 Mt of CO:. has !
- Control. (Feb. 1992). 39.41). pp. -8 [in English]. ISSN ¢016-9371)

several countermeasures 2t its disposal: energy savings. which have already been
put into appheation to a large extent: recyveling of steel. 1e. scrap melting: use

of electrical energy. which in France happens o be essentially C-free: and. -

possibly m the long term. use of hyvdrugen as a reducing agent. in the form of
natural has for example. The surring of Usmor Sacilor production routes towards

electnic arc steelmaking constinutes an adequate answer to the question of

reducing CO: emisstons. Graphs. 20 ref. (Buat. J.P.. Antomne. M. Dubs, A
Gaye. H.- Lassat. Y. Niwolle. R.. Roth. J.L.: Rev. Metall.. Cah Inf. Tech..(Mar
1993). 90. (3). pp. 411421 [in French). ISSN 0035-1563)

0827 NEW BINDER SYSTEM BEFRIENDS ENVIRONMENT.
[BIB-199308-51-1165]

plant w:th httie or no system moduwation while substantially redueing costs
Following application of chemnal solutton by mumersion or sprayv. excess
solttion 13 removed from the component by natural drainage. squeegee roll. or
ar knives. The use of no-nnse pretreatments are better suted to meet the
environmental demands at lower costs. (Marsh, C.. Corrosion Prevention and

0831 ECONOMIC ENAMELING UNDER ECOLOGICAL CON-
SIDERATIONS AVOIDS SCRAP. (ABFALL NERMEIDEN
STATT ENTSORGEN—WIRTSCHAFTLICHES EMAIL-
LIEREN UNTER OKOLOGISCHEN GESICHTSPUNKTEN.)
[BIB-199308-57-1048;

New developments are described in the enamehing industry that concem wnstal-

© lations as well as processes and mvolve evological considerations. Economucal
" advantages are derived by a more efficient utilizauon of raw metenals. prefer-

A new morganic foundry binder system has been developed. This non-silicate -

svstem is compnised of two parts. a liquid component and ahardener in powdered

form. This systern has the advantage of having a volatile organic emussions
during casting. low odor dunng mixing. and high flowabilits. Swrength devclop-

ment ts good. and high quality castings have been made with no veiming and
lile penetrauon. Surface fimsh is good and no lustrous carbon defects are
formed. Shakeout 1s significantly better than sodium silicate no-bake systems
The binder svstem also passes both the volatile and semivolatile TCLP tests and
also the TCLP test for toxic metals. Mechancally re slaimmed sand ¢xhibited sood
results in rebonding tests. Irutial field tnals were successful. producing several
large gray wron castings. Graphs. (Bambauer. R A.. Langer. HJ.: Yunovich.
Y.M.: Foundry Management and Technology. (Feb. 1993). 121. (2). pp. 20-24
[in English). ISSN 0360-8999)

0828 COST EFFECTIVENESS ANALYSIS OF EFFLUENT
STANDARDS AND LIMITATIONS FOR THE COPPER FORM-
ING INDUSTRY. [BIB-199308-52-1361]

The paper reports the results of a cost-effectiveness (CE) analvsis of altemative 3

water pollution control regulations on the copper forming industry. The primary
cost mterest is total annualized direct cost mcurred by industry in complyving
with the reguiations. {Gov. Res. Announc. Index. (1983). PB93-156719 X AB.
Pp 22 [in English]. ISSN 0097-9007)

0829 ARC GAP CONTROL IN CAVITY-TYPE ELECTRIC DIS-
CHARGE MACHINING. PROCESS CONTROL UNDILR
WATER. (SPALTWEITENREGELUNG BEIM SENK-

ERODIEREN PROZESSREGELUNG UNTER WASSER ) [BIB- |

199308-53-0553)

The RWTH laboratory of machine tools has studied the effect of the water-sol-
uble dielectric fluid on the process of electrical dischasge machining. It was
found that the metal removai rate in this process was better than in the case of
use of the hvdrocarbon dielectrics. However. the process with water-soluble

ably approaching 100°e. Furthermore. modem ¢namehing plants can be concep-
walized and constructet with 2 strong bas toward energy savmgs The
cfficiency of vanious enameling processes is graphically compared. A thorough
analy sis of the frits is indispensable. and the trend 15 toward fnits without fluonn.
Other ecologically beneficial mnovations arc 2 reduction of the amount of
drainage water without pretreatment and the dommant role of degreasing for
such reatment. Another ecological boost lies in the nstaliation of closed systems
1at prevent contamninated exhaust air escaping. The respective waier consump-
tion and waste accumulation dunng pretreatment are graphically presented for
2 ber of modern ling svstems. Graphs. (der Viiet, W.E.; Maschinen-
markt (8 Jan. 1991). 97.(1 2*. pp. 39-32. 34 fin German]. ISSN 0341-5775)

0832 RHODIUM ALTERNATIVES IN EMISSION CATA-
LYSTS. [BIB-199308-71-0255]

Rhodium is used in conjunction with platinum to remove the HC. carbon
monoxide and NOx from engine exhaust emissions. The increased use of
emisstons controls has led 1o a four-fold price increase i Rh. Potential replace-
ment opuons for Rh are palladium. ruthemium. tndium and base metals (espe-
ciallv copper). A cost basis equality for Ru and IR was used as a guideline in
candidate (Rh) replacement selection. Current cost of Rh is $52.00 g. Sweep.
light off and Federal Test Procedure (FTP) measurements were obtamned for the
Ru and Ir. Although mitial aging tests (6 h or less) shaved promising resuits.
after 75 h of aging the performance of the Ru and Ir altemnatives had efficiencies

;i the low 90% range whereas the PLRhE converter had an efficiency in the mid
i to high 90°0 range. Graphs. (Fisher. G.B. Zamma. M.G.. LaBarge. W.J.

media is very sensitive and requires a ven: good arc gap control a nd 2 dvnamic.

quickly reacting feed unit. The results also indicate that a stable process of ven
fine machining is possible tn the case of water-soluble dielectrics, if appropnate
hardware and software are emploved. The fact that the water-soluble dielectnes

are. in contrast to the hvdrocarbon dielectrics. environmentally friendlyv is -
emphasized. S6CrNiMnV'7 is the workpiece. Graphs. Spectra. 2 ref. (Weck. M.. !

Dehmer. J\.: Technische Rundschau. (1 May [992). 84. (18). pp. 54-58 {in
German], ISSN 0040-148X)

0830 NO-RINSE FRE-TREATMENTS: THE 'GREEN’ SOLU-
TION. [BIB-199308-57-1005]

No-rinse pretreatmen: sy siems are of primary importance when trving to mect

pre-treatments arc available which include: chromates, chromate phosphates.

Automotive Engincenng. (July 1992). 100, (7). pp. 37-40 [in English]. ISSN
0098-2571)

0833 SIMULTANEOUS DETERMINATION OF HEXAVA-
LENT AND TOTAL CHROMIUM IN WATER AND PLATING
BATHS BY SPECTROPHOTOMETRY. | BIB-199309-23-0515]
A new specrophotometric determmation method of hexavalent chromiun in
waste water and plating baths is described based on the oxidation of bervtion i1
by Cr-(V'I) 1n 0.02M sulphunc acid medium. The decrease in the absorbance of
bervilium I was measured at 482 nm with an apparent molar absorptivity of
515 x 10* I mole cm. Beer's law was obeved for Cr-(V'I) over the range 0-2¢
ug 25 mi. After the oxidation of Cr(IIf) 10 Cr( V) by ammonium persulphate.
total chromium can be determined Therefore. Cr(Ill) can be calculated by
subtracting Cr(VI) from total Cr. The detection limit 1s 0.015 and 0.020 pg 25
ml for Cr(VI) and tot2l Cr. respectively. A sensttive spectrophotometric method
fortrace Cr(I1l) and Cr(V]) in waste water and plating baths was developed with
good precision and accuracy. The reaction is also discussed. Spectra. 7ref. (Gao.
R.-M.. Zhao, Z.-Q.. Zhouw. Q.-Z.; Yuan. D -X.. Talanta. (May 1993). 30.(5). pp
637-6-40 [1n English). ISSN 0039-9140)

. 0834 WASHING PREPARATION WITH TEMPORARY COR-

today’s ndustnal needs and also those of tomorrow. A number of chemical

iron phosphates. and zinc phosphates Al have the same objective: converting 1

metal surfaces into an adherent inert chemical complex which improves corro-
sion resistance and surface-adhesion charactenstics: The great advantage of
no-rinse svslems s that thes can casily be incorporated mto existing proces.

0

ROSION PROTECTION PROPERTIES. [BIB-199309-35-1534]
Neutral washing preparations with temporan cofTosson proteciion propertics are
analvzed. The use of these preparations 1n industry . their operation parametens.

© methods of inspection »f haths, protection agents applied in operation. and liquid

wastes treatment are onefly discussed The processing of steels 15 included
tBarthowsiake |, Powloki Ochronne. (1993). 21, (1-2). pp 6-R {in Polish].)
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0835 WORLD COPPER SMELTERSULFURBALANCE—1988.
| BIB-199309-12-0947]

in 1989, the US Bureau of Mines mitiated a contract to gather engineenng.
operatng. and emvironmental cost data for 1988 for 30 myer foreign pnman
copper smefters in market-economy countnies. Data were collected for 29 of the
destgnated sawlters together with information on applicable environmental
regulativns. Materials balance data obtained were used with available data for
the eight US smelters 1o determme the approxamate extent of Cu smelter sulfur
emission control in 1988, A broad characterization of the status of $ emussion
control regulatton was made. The 37 US and forcign smelters represented
roughly 73.2% of world and 89.3% of market economy pnmary Cu production
m 1988. The 29 non-US smehiers antuned $5.3%6 control of therr input S in 1988
Combined with the 90.4%5 controi of US smelters. an aggregate 63.4% S control
exssted. Roughly 1 951 100 mt of sulfur was emitted from the 37 market
economy smelters in 1988, Identifiable SO: control regulations covered 72 4%
of the 29 furergn smelters. representing 66.5% of smelting capacity. Including
US smelters. "8 4% of the majer market economy smelters were regulated.
representing 73 1% of smelung capacity. Significant changes smce 1988 that
mav imcrease S emission controi are noted. Graphs. 7 ref. (Towle. SW.. US
Bureau of Mines Information Crrcular. (1993). 9349. Pp 9 {in English].)

0836 STRATEGY FOR THE REDUCTION OF POLLUTANT
EMISSIONS FROM CHILEAN COPPER SMELTERS. {BIB-
199309-42-1009}
There had been little concern mn Chile about the environmental impact of gaseous
wns from Cu smefters until 1990 when the present Government committed
wself 1o face thi: issue. Thus paper deals with the policies that are beng camed
out m order to reduce pollutant emissions from Cu smelters in Chile. These
policies are based on a comprehensive diagnosis of present knowledge or.
emisstons and therr environmental mpact. Also. a review of the Chilean Cu
smelung mdustry is presented followed by an analysis of present environmental
regulations on arr quality control. Finally. environmental policies for the regu-
Iation of sulphur dioxide and particulate matter emissions are outlined so that
the development of the Cu smeltmg mdustry- is consistent with the aim that the
mdust:y be m compliance with air quahity regulations within the 1990s. Graphs.
9 ref. (Solani. J.A: Lagos. G.E.: COPPER 91 (COBRE 91). Ottawa. Ontario.
Canada. 18-21 Aug. 1991. Publisher: PERGAMON PRESS INC.. Maxwell
House. Fairnview Park. Elmsford. New York 10523, USA (1992). (Met. A
9304-72-0468). pp. (Vol. IV'). 295.309 [in Enghsh).)

0837 THE CHUQUICAMATA SULPHURIC ACID PLANT
PROJECT. [BIB-199309-42-1014]

Codelco-Chile. Chuquicamata Division began operating new sulphuric acid
plants tn July 1988 with the purpose of dimimshing meuwallurgical offgas etis-
sion into the atmosphere and improving environmental conditions in its area of
influence. New facilities were built as modulus in two steps and designed to
indistinctly process offgases from a Cndelco Tenuente reactor and or an Ou-
tokumpu flash furnace. Previous good operational knowledge of both smelter
units, added to the expenence accumulated in sulphunc acid plants in treating
those kind- of offgases. contributed to a meritorious equipment selection. This
paper describes the new offgases treatment facilities. the amount of success
achieved and problems which have developed during two and a half vears of
operation. including solutions to the latter. Graphs. (Capua. S.M.. COPPER 91
(COBRE 91). Ottawa, Ontano. Canada, 18-21 Aug. 1991. Publisher: PER-
GAMON PRESS INC.. Maxwell House. Fairview Park. Elmsford. New York
10523, USAL (1992). (Met A 9309-T2-0468). pp (Vol IV). 283-293 [in
English].)

0838 CHUQUICAMATA FLASH SMELTING PROJECT. (BIB-
199309-42-1041]

Codelco-Chile. Chuquicamata Division. began an extensive enginecnng pro-
gram dunng 1976 to evaluate the most modem smiciting technologics compatible
with existing facilities in order 1o increase smelting and conversion capacity, to
reduce production costs. to reduce atmosphenc ¢missions and to produce
cheaper sulphuric acid using metallurgical gases The Tensente reactor and
Outohumpu flash smelting technologie: were chosen The former was put in

!
|
|
i

operation n 1984 The Flash Smelung Project was mtiated dunng that same
vear. consisting of engineenng, procurement and construcuon to install an 1818
mt vear Qutokumpu flash furmace and ancillary equrpment in the Chuqucamata
smelter. This paper descnibes the new smetung tactiiues, the flash smelung
start-up. and successes and problems envountered dunng the trst and second
campaign ot the fumace. Also. 2 summany of the metallurgical results s
presented Graphs. 4 ref. (Gonzalez C D . Ruiz. C. A COPPER 91 {COBRE
91). Otawa. Ontano. Canada 18-21 Aug 1991, Publisher: PERGAMON
PRESS INC.. Maxwell House. Famrview Parh. Elmsford. New York 10823,
USA (19921 (Met. A, 9309-72-0468). pp. (Vol V). 31-47 [in English|.)

0839 COPPER MAKING AT INCO'S COPPER CLIFF
SMELTER [BIB-199309-42-1048]

Inco Limited will reduce its SOz emissions. as requared by Ontano’s Countdown
on Acid Ram Program. New milling technology will permut the production ot a
bulk Cu——Ni concentrate and the rejection of additional quantities of pyrrhotite.
The kev to the new process strategy af the smelter is the construction of two new
Inco oxygen flash furnaces to provess the bulk concentrate. icading to the
generation of hugh strength SO- off-gases sustable for effivient tixation m a new
acid plant. Copper—nichel separation will be carmed out a an expanded matte
separation plant. Blister Cu will e produced by the tlash conversion and
psrorefinmg of the copper sulfide from matte separation. 13 ref (Landolt C. A,
Fritz. A.. Marcuson. S W.: Cowx. RB.: Miszczak. J.. COPPER 91 (COBRE
91). Onawa. Ontario. Canada. 18-21 Aug. 199i. ®ublksher PERGAMON
PRESS INC.. Maxwell House. Fairview Park, Elmsford. New York 10523,
USA (19920, (Met. A 9309-72-0468). pp. (Vol. IV). 15-29 fin English])

0840 EXTRACTION ANDRECYCLING OF HEAVY AND PRE-
CIOUS METALS. (RETROACTIVE COVERAGE). (EXTRAC-
TION ET RECYCLAGE DES METAUX LOURDS ET
PRECIEUX.) [BIB-199309-43-0311)

Industry 1s the principal reason for the presence of heavy metals in the aquatic
enviromaent. and the removal of these metals has bene the subject of a number
of publications. One method now in use is that of chelation. 1n which agents are
added to modify the properties of the dissolved metals. Both hvdroxides and
sulfides have been used for a number of vears. The sulfides are Iess soluble and
easier 1o extract but they have their own environmental safery problems. Ten
types of chelatants are described. They work by the exchange of metallic rons
between the solution and the chelatants with the speed of the exchange being
very importani. both for conomic and productive reasons in one step the metals
are recovered. punified and made ready forrecycling. Graphs. 10 ref (Jeannerte.
G.. Surfaces. (Dec. 1990). 28, (218). pp. 22-23. 25-26. 28 [in French]. ISSN
0585-9840)

0841 COREX TECHNOLOGY, TODAY AND TOMORROW.
(LATECNOLOGIA COREX—HOY Y MANANA.) [BIB-199309-
45-0928)

The high cost of cokemaking and the environmental problems invoived as wetl
as the high pnce of natural gas for DRI production in many areas of the world
were the reasons for the development of the COREX process for the producuon
of hot metal. It has been demonstrated to be both technically and economicaliy
feasible on a large scale since 1989, using coal wnstead of gas of approx 7000
AL (STP). Due to s high degree of cleanliness and energy. this gas offers a
tremendous potential for numerous applications as gas turbine based power
generation. DRI-production. and chemical synthesis processes, 1.¢. for methanol
The possible 1006 lump ore mnput predicts COREX to be an economical
completion to existing blast fumaces and future smelting processes on the basis
of the fine ore. Due to the fact that cokemaking 1s no longer needed for the
production of hot metal. the environmental impact from a3 COREX plant is in
the range of up tn 30% lower than hot metal from the blast fumace. High
flexibility with respect to product qualmy and quznun . combined with environ-
mental compatibility, shows substantial benefits for all mentioned applications
Graphs_ (Flickenachild. J.. Lemperie. M . Kepplinger. W 1, Helten. F.ILAFA
33, Caracas. Venezucla Nov 1992, Sidor Hov. (May 1953, 15,035, pp 13-26
[1n Spanish] ISSN 0798-1163)
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0842 ENVIRONMENTAL CONTROL BETWEEN AFTER-

THOUGHTS AND FUTURE MARKETS—CONCLUSIONS

FOR ECONOMIC POLICY AND MANAGEMENT. (UMWELT- !
SCHUTZ ZWISCHEN NACHSORG UND ZUKUN- .

FISMARKT—SCHLUSSFOLGERUNGEN FUR
WIRTSCHAFTSPOLITIK UND UNTERNEHMENS-
FUHRUNG.) [BIB-199309-51-1366]

Industry s future significantly depends on secuning proper natucy! Inving condr-

tors This bnngs the pohtical and evonomic aspects of environmental contrel
n the forefront of considerations. While such factors have been crucial i the
chemical industn . the latest example 1s the textile industry in which the ciean-
Iiness of water. arr. and grounds. and reduction of nowse and vibrations are
bevonung mmportant Expenditures are uwreasing: m Baden-Wurtembere 1987,
expenses jumped 7.2% from the previous vear and reached 2.7% of all mvest-
ment. A so-calied “white foundr™ 1s discussed tin which the drastic envwron-
mental umprovements viclded an absenteesm: due to sickness of 2-4% as
opposed to industn average of 8-10%6 This ncreased the profit margm by 2%
(Casper. T.. Giesserer. (21 Jan. 19910 78. (2y. pp 49-51 [tn German| ISSN
0016-9765)

0843 THE PLANNING AND CONSTRUCTION OF A MODERN
LOW PRESSURE ZAMAK DIE CASTING FOUNDRY IN BER-
LIN FOR THE PRODUCTION OF LOCKSMITH COMPO-
NENTS. (PLANIFICATION ET REALISATION A BERLIN
D'UNE FONDERIE SOUS-PRESSION ZAMAK FUTURISTE
POUR LA FABRICATION DE PIECES DE SERRURERIE.)
[BIB-199309-51-1383]

The planning and constructior. of a Zamak low pressure casting plant for Haefele
KG in Nagold is descnbed Frech Engn:zering and Schlee assisted i the project
which cost approx DM20 million. The plant built in 1989, has 18 low pressure
die casting machines of 20-80 tons closing czpacity that consume 2300 t vear of
Zamak alloy. It produces vanous components for locksmiths as well as fasteners
and hinges for fumiture and cabinetry. The latest air and water polimtion
equipment and metal recyeling methods provide for a clean environment both
within and outside the plant. (Bock. U Weiler. S . Guenter, H.. Revue Francaise
des Metallurgsstes. (Feb. 1993). pp. 40. 4549 [in French].)

0844 SUBCONTRACTING ACROSS THE RHINE. (DES SOUS-
TRAITANTS OUTRE-RHIN.) [BIB-199309-38-1054}

Three companies were visited to leam more about subcontracting in southem
Germany. Riger in Stewmnheim specializes in chrome plating of mechanical parts
and copper plating of cviinders for the textile ndwustry. It also performs nickel-
chrome. zinc. and un plating for automobile factonies. The owner. Herr Rueger.
has a patent which covers Ni plating of aluminum. There are five coating imnes.
The waste water recycling system is unique and is regarded as the best for
environmental protection. Thoma in Heimertingen specializes in Ni plating. but
also does Zn. chromium. <tlver. hard chrome. and phosphatation. Their waste
water punfving system is based on ion exchange and evaporaton. Reismetal
specializes in Za plating and its automatic equpment is one of the more advanced
n the industny. The ninse ine works very well and uses 2 minumum of water.
They are currently designing a new coating line which 1s expected to be
completed n 1995 (Galvano-Organo-Traitements de Surface. (Nov. 1992).
(630). pp. 889-894 [in French]. ISSN 0302-6477)

0845 TROUBLESHOOTING PLATING WASTE TREATMENT
SYSTEMS. [BIB-199309-58-1095}

Studies of metal plaung waste treatment systems have shown that ¢ven when
companies had proper systems, 5-35% of the syvstems were not operating at full
effectivencss and 2-5% were expenencing mossly excessive discharges of
pollutants  Guidelines are given of reestablishing a plan for waste treatment
systems and for troubleshooting for existing systems  Problems examined in
greater detail include erratic or incorrect pH control. mcomplete cvanide
destruct. incomplete chromium reduction. malfunction of sepregation svstem (a
contamunant is present where 1t should not be). and mcomplete clanfication
tGars. S P . Products Finishing (Cinainnati). (Oct 1992), 87 (1-A), pp 296,
29%-300, 302-307 [1n Enghsh] ISSN 0032-9940)

0846 SO- REMOVAL FROM CONCENTRATED PROCESS

: GASES USING THE SULFRED PROCESS. {BIB-199309-71-

0271)

Outohumpu On has developed 2 new sulfur dioxade removal process which can
be muditied for concentrated process gases (SO: 2-15%) as well ax dilute flwe
gases (SO: 0.1-2%. The mam advantages of this Sulfred process are (1) the
process is regenerable. (2) it produces valuable elemental sulfur. (3) SO: content
and gas amount can fiuctuate and (4) the process does not produce problematic
wiaste gvpsum. The provess can be divided into four marn stages In the first
absorption stage the gas 15 washed using OK-scrubbers The washing reagent.
sodium sulfide. 1s added to the washing solution acording to the pH control (pH
2.5-5). The solution contains manty sodium tuosulphates. sulfates, polyvthion-
ates and clemental S which all are formed in the absorption reactions. A small
bleed of the washing solutron goes to the awteclave stage In this stage all

. thresulphates and polvionates are decompesed 1 hqud S and sulfate solutron

This solution s then regenerated back to the sodum sulfide selution n the
regenceration stage by adding enough banum sulfide to convert the sodium
sulfate to sodium sulfide and to precipitate sultates as banrm sultate. The banum
sulfate precrpitate can then be filtrated from the sulfide solution and reduced
back to bartum sulfide by coal in the reduction stage. The Sulfred provess has
been tested for concentrated and dilute SO: gases on a pilot scale (100- 10 000
Nm h). some of the raaun results are presented Graphs. 4 ref. (Rome. A,
Talonen. T.: Metsannta. M.-L.. COPPER $1 (COBRE 91). Onawa Ontano.
Canada 18-21 Aug. 1931, Publisher: PERGAMON PRESS INC.. Maxwell
Houwse. Fanview Park. Eimsford. New York 10523, USA. (1992). (Met. A
9309-72-0468). pp. (Vol. 'V}, 271-281 [in Enghish]

0847 TRIVALENT CHROMIUM. (CROMO TRIVALENTE.)
(BIB-199310-34-1223]

HARSHAW has develeped TRI-CHROME PLUS. a process of electrodeposi-
ton using tivalent chromuum. The process was found to compare favorably to
that of hexavalent Cr. especially with respect 10 environmental and cost consid-

- erations. with waste water reatment savings of up to 90%. Features of the

HARSHAW process include improved penetration at higher speeds and the use
of 2 single cell carbon anode. While trivalem Cr electrodeposition was found to
be somewhat susceptible to metallic impunties. punfication was not found to be
excessively time consuming or costiv. § ref (Snvder. D.. Oleaga. E.. Metalurgra
v Electncidad. (Mar 1991). §5.(631). pp 100-103 [in Spanush]. ISSN 0026~
0991

0848 WASTE WATER FROM GALVANIC PLATE PRODUC-
TION MADE ENVIRONMENT SAFE. (UMWELTGERECHTE
ABWASSERBEHANDLUNG IN DER LEITERPLATTENFER-
TIGUNG UND GALVANOTECHNIK) (BIB-199310-43-0373]
The process inroduced 1o 3 galvanizing plant to reduce meials and dirt 1o waste
water 1s described. Reoy cling 1s introduced where possible Precious metals are
recovared (Wagner. B, Galvanotechnib_ ¢ Apr 1991). 4821 pp. 13371338 [in
German) ISSN 0016-4232)

0849 EFFICIENT NOBLE METAL RECOVERY FROM PLAT-
ING SOLUTIONS BY MEANS OF ELECTROLYSIS. (EFF1Z2-
IENTE EDELMETALL-RUCKGEWINNUNG AUS
GALVANISCHEN LOSUNGEN MITTELS ELEKTROLYSE.)
{BIB-199310-43-0374)

Noble metal waste recovens . i addition to protecting the environment, provides
an incentive by the value of the metal recoered The use of net-tvpe cathodes
1s particularly efective because of therr large active surface Such cathodes are
part of the Auroclaim 20 (Heracus) apparatus Fach cathode 1s capable of
recovenng up to 1000 g of metal in compact form The extraction of gold and
stiver 1+ 11 solutions of vanous concentrations 1s shown Graphs. (Demant. U,
Galvanotechruk. (Feb 1991). 82.(2). pp $81-584 [in German] ISSN 0016-
4230

0850 DEVELOPMENT OF ADVANCED MATERIJALS IN
AUTOMOTIVE INDUSTRIES—APPROACH TO TECHNO-
AMENITY. (RETROACTIVE COVERAGE). [BIB-199310-46-
0227)

A research director of a large Japanese auto manutacturer reflects upon the
efforts to develop emission control technologies As evidenced in the develop-
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ment of the company *s ceramic notors amd metal catahvtic converters. the role of |

auto manufacturers has been changing from 3 mere end user of new matenais
to a co-developer to mect mw Jernands to mamtain a beakhy global environ-
ment The role of Japanese mdustn < considered. which is stull ving to gam
respect a3 an onginal mnovator n the worldwide etfert o realize further
reduction of emussion. wnproved tuel efficiency. and etfective revycling of
plastics which would become important components of future automobiles
Photomicrographs. Graphs. (T-guchi. M. Bulleun of the Japan Insnmte of
Metals, ( 1990). 29.(8). pp $96-603 [ Japanese] ISSN 0021-H26)

0851 A STUDY OF GAS AND DUST EMISSIONS ASSOCIATED
WITH THE THERMAL INSULATION OF KILLED STEEL
INGOTS BY VARIOUS FILL MATERIALS. [BIB-199310-51-
1585]

Dust and gas emussions from fill matenals used tor the thermal insulation of
Killed steel ingots are 2 major source of air potluucn at metaliurgical plants. Here.
vanous fill msulations arc ex d from the environmental standpomt m order
to sefect the most ecologcally clemn matenals It is shown that particularly low

ova. G.R.. Zavodskava Laboratorna (1992). 58 (7). pp. 67-68 [ Russuan).
ISSN 03214265

GRINDER—NO OIL AND LESS DUST. (UMWELTFREUN-
DLICHE DRUCKLUFTSCHLEIFER—KEIN OL UND
WENIGER STAUB.) [BIB-199310-53-0731j

Gninding tools dniven by otl-free compressed ar have been available for several
vears. The absence of o1l does not interfere with gnading efficiency and makes
for a healthier work. place The "Dnline” gnnders are equipped with dust
asprratien. will not smge wood of fiberglass-filled plastics or melt coaungs.
Other uses mclude debumng and polishing of machined metal. 1.e. aluminum
parts (Wolf. J.: Industne- Anzerger. 110 Aug. 1990). 112:63-64). pp. 25-26 {in
Germnan}. ISSN 0019-9036)

0853 DECREASED GAS CONSUMPTION OF A FLUIDIZED

BED FURNACE. [BIB-199310-56-1389]

The feasibility of utilzing a closed circulators sysiem to generate gases for a
fluidized bed fumace was mvestigated with the pnmans concentrations ot both
ecconomuzing on the raw matenials used for producing fumace atmospheres and
decreasmng the air pollution caused by exhaust gases Air humidified with water
vapor was first mtroduced into a charcoal fumace for causing a reaction with
hot chacoal to form 2 cwbunzing aunosphere. This atmosphere was then
introduced into 2 fluidized hed fumace 1o carbunize steels. The exhaust gases
from the fluidized bed furmnace were recvcled by repassing them through the hot
charcoal faver in the charcoal fumace with a gas pump The charcoal fumace
and the fluidized bed fumace formed a closed circulatony system duning the
carbunizauion of steels. Expeniments were performed with various parameters of

the charcoal. rate of recirculation of the armosphere. etc. The effect of cach
parameter on the varbunzing behavior in the fluidized hed fumace was nvest-
gated on the basis of the rate of carbunzation and the carbon potential of the
atmosphere The feasibiliny of applving this svstem 1o a fluidized bed fumace
was assessed from the aspects of the fluidization of AL:O; powder. the result of
carbunzing steel or pure ron and the rate of consumption of charcoal The
closed svstem emploved in generating atmosphere was demonstrated by the
expenmental results of have cnabled the fluidized bed fumace to operate
normally and to have significantly decreased hoth the consumption rate of

envoamental releases 1water and sludges) are subrect to some form of mon-
tonng. m comunction with an operating permut. Momutonng data are wsually
nailable to support completon of Form R The prwipal exception to tus
generalizahion conceras ar emesstons. parucularhy fugiive emissions. Facilities
selected for emission testng were representative of hand Cr electroplanng
operations. based on the size of the plating tanks. the ~vpes of solubons plated
and the plating sohgion operation parameters Graphs = ref. (Hall. M.S.. Dretz.
1D : Cooper. C. D Wayson. R.L.. Bauman D . Plat Surf Fuuish._ (Nov. 1992).
79. (11 pp 18-22 [in English]. ISSN 0360-3164)

0855 ASPECTS OF METAL FINISHING DEVELOPMENT IN
THE CONTEXT OF ECONOMIC REQUIREMENTS.
(ENTWICKLUNGSASPEKTE DER GALVANOTECHNIK IM
HINBLICK AUF VOLKSWIRTSCHAFTLICHE ERFOR-
DERNISSE.) [BIB-199310-58-1240]

A review of basic experniments conducted at the Techmsche Hochschule 1i-
menau kv concern modelmg of an miensivels steady matenal tansport

. system. the assurance of an even distibution of current densry. the production
levels of emisstons of dust and gases are observed for till msulation comssung
of alummum cuttings. (Tsymbal. V P braev. LK. Varemb V1. Zhalapbek- -

of an object-directed combmation of electralvtes. the performance of stable
electrolvsis. and the martenance of specified functional properties. Other
projects invlude the development of microplatng tech comput ted

plating provesses for automation and quality assurance, and the climmation of

¢ ecologically damagimng waste products. Spectra Graphs. Photemicrographs.
0852 ENVIRONMENT-FRIENDLY COMPRESSED AIR

(Schmidr. C.. Galvanotechmik. (Feb. 1991). 82.2). pp. 484-491 [in German]
ISSX. 0016-4232)

. 0856 MATERIALS FOR CARS OF THE 1990S. [BIB-199310-61-

1389)

A survey of 2 number of matenals used in modern automobiles is present=d
Some of these meclude: 2 wood-fiber called Fibnt which is lightweight dimen-
sionally stable, resistant to temperature and humidity variations. and recvclable:
2 modified polvamide alloy with exceptionally low moisture absorption. m-
creased impact strength. and tmproved heat resistance. and Aspro expanded
pohvpropylene bead and Dyiste expanded poivsirene resin said to provide
excellent znergy absorotio1 properties. Ashland Chierniical has developed 2 new
resm svstem. Arotran Q-6530, useful for autemotive parts requiring high pant
bal_> oven temperitures. and high gloss. weather-resistant bezels are being made
from acrs lonitrile styrene acrlate resin (grade ST78T). with umpact strength
that remauns high even at sub-fieezing temperatures. Other products include a
line of flexible vinyt composites which readily adhere 10 other vinvis using
in-mold film transfer or overmolding. an advanced filter material providing
supertor performance m trap oxtdizer systems to reduce particulate emissions
from diesel trucks and buses. Stecls and alurunum are aiso discussed. (Auto-
motive Engmnecring. (May 1992). 100. (5). pp $3-59 [in English]. ISSN 6098-
257

0857 SLOTOPOSIT—EXPERIENCES AT FIRMA KUBA-

. TRONIK-LEITERPLATTEN. (SLOPOSIT—ERFAHRUNGEN
this system. including content of water vapor in the humid atr. temperature of

| 630754

charcoal and the enviranmenta! pollution. Graphs. 6 ref (Chen. Y .-C . Metal-

lurgical Transact. s B. (Oct 1993). 24B. (S). pp 889-897 [in Enghsh] ISSN
0360-2141,

0854 ATMOSPHERIC RELEASES OF HEXAVALENT CHRO-

MIUM FROM HARD CHROMIUM PLATING OPERATIONS.
(BIB-199310-58-1163]

Help s given to the surface fimshing industny inidentifuing and solving speaific
problems with completion of Form R A “problem” would generally be defined
as a combination of a provess (¢ £ hard chromium plating) and a release ¢ 2
tumtine air releases of hesavalent Cry It was concluded that the majonns of

BEI FIRMA KUBATRONIK-LEITERPLATTEN.) [BIB-199310-

Slotopostt is a metal-resist process for performing the following steps in printed
cicuit fabneation: drilling holes, cleaning the holes. conditioning. placement of
negative maskes. metallizing, removal of masks. and ¢tching. Claimed advan-
tages are more rapid manufacture. less environmental problems. time reduction
of the chemical—galvanic processes. and less cichant consumption. Photor-
crographs (Kubal. A . Roubal. J.. Galvanotechnik tFeb. 1991). 82.(2). pp
644647 [in German] ISSN 0016-4232)

0858 MATERIALS AND RECYCLING. EXAMPLES FROM
THE AUTOMOTIVE INDUSTRY. (WERKSTOFFE UND
WIEDERVERWERTUNG AM BEISPIEL DER AUTOMOBIL-
INDUSTRIE.) [BIB-199312-43-0428|

The recyching of used atomobiles concentrates on metals The remainder.
which includes plastics. lacquers. teanies. and rubber, constitutes approx 25
of the waicht and mamiy ends up i landfills In Germany this amounts to 300
000 tons vear. but this is only a fraction of the total landfill receipts Work
continue. to find a more environment-frendh. method for recvcling all the
componamts of automobiles Graphs (Razim. C . Bere- und Huttenmanmische
Monatshette, (1991). 136 (9), pp 366-16% [1a German] ISSN 0005-8912)
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0859 WASTEWATER RECYCLING IN A EUROPEAN MANU- '

FACTURING COMPANY. {BIB-199312-43-0429]

The wastewater regulations m Switzerland are moving toward the elmination.
reductton. and 2.+ cling of waste compounds  For example. maxamum fevels of
some contammants are: zinc. 2 ppm. cxamde: | ppm. mutrnite” 1 ppm. and COD-
7% ppm. The approach of one planng company is shown to illustrate that these
requirements can be met by recyching the waste water. New reclamation meihads
are available te acteally make such operation profitable by reclanung valuahle
metals from the drag out of the plating baths Two examples of cost savings are
$67 000 m a2 salt hardening iine and SS350 in 2 plating ine a5 a result of the
reclamation of matenals and reduced energy costs. The system has successtully

VEREINDZUTSCHER EISENHUTTENLEUTE « VDEHL. P O. Box 10 81 45,

i D-30042 Dusseldort. Germany, (1993). «Met A L 9312-72.0550), pp. 198-204

addressed seven mam concerns: meeting sewer lmits for autnte and cvamde |

discharge: zero sait discharge: 98% s of hardenung salts are recyveled: more careful
handling of valuable resources: ehrmunatior of hazadous chemicals. and total
upgrade of an old plart previousty scheduled for replacement. (Fabro. M.: Plat
Surf. Finsh.. {Des 19925, 79.(12). pp. 16-18 [n Enghsh] ISSN 0360-3164

6860 WHERE EVER MORE WASTE DUMPS ARE MOUNTING

[ Enghish]»

0863 ENVIRONMENTAL ASPECTS IN THE APPLICATION
OF REFRACTORIES FOR CONVERTER LININGS IN GER-
MANY. [BIB-199312-45-1305}

A short overview of relevant legislation 1s follow ed by 2 charactenzation of the
vanious binder systems used for shaped and unshaped basic converter hning
matenais. coal-tar pitch. bitumen, 2 new MC A binder and phenolic resins. Pitch
15 tzchnucally the best and also the least expensive binder in this respect. Resm.
by companson. reduces the durabiiity by between 19-17% This s the reason
why nowadass. with afew exceptior.. pizch-beaded hnungs are usedin convert-
ers nn Europe. The tow porosity and ugh strength properties in the coked. 1.¢
service. condition. which in the case of resm are achievable only by means of

. antioxadants. explan this durability advantage However all the binders men-
;. uoned also contain harmful substances which can be released on being taken

UP. (WO (ABFALL-)BERGE SICH ERHEBEN.) [BIB-199312- .

43-043/)

In Swizerland alone. there will be forty thousand ons of screp compurer
matenal in the vear 2000 The real problem s stated to be the lack of measures
towards avoiding tus massive contammation of the countryside. not so much

mto senvice. The pitch binder contains the highest concentration of polvevcelic
aromatcs. some of which are carctnogenic. for exampie benzo(aypirene (BaP)

. The concentranion of BaP. as well as of other polyovelic aromatics (PAHs)

the volume. The studs s mosty concemned with the recovery of valwable :
clements and compounds (mluding gold. plaunum. silver. paliadium. copper.

nickel and themmoplastic resms) 2nd recyehng them. A three-step program s

proposed in which 2 scientific commussion is expected to play an important part.
(Hemzelmann. F.. Technische Rundschaw (Apr. 1991). 83. (13). pp. 2027 [in !

German]. [SSN 0040- 148X

0861 HOT BRIQUETTING OF LD DUST IN THE STEEL
PLANT OF VA LINZ {BIB-199312-45-1295]

Thanks to the conversion from wet de-dt g with complete combustion of the
LD process gases on the one hand. to dry de-dusting with converier-gas recovery
on the other hand. and as a result of the erection of the hot briqueting plant. LD
steelworks 3 at VA-Stahl Linz has progressad from dumping 100% of its LD
dust in the form of sludge. 1o 100°0 recycling of all the primary and secondarny
dusts generated in the LD steelworks. In view of the environmental legislation
prohibiting the dumpmg of this tvpe of dust in the dumping grounds used
hitherto. and of the acute shortage of suitabie dumping sites and the exorhitantly
high—and rismg—costs of dumping. this has developed ito 2 factor of great
econom:c significance. At the same time. one should noi lose sight of the fact
that this plant configuration and mode of piant operation was basically the only
ecologically and economically viable way tn which to comply with the evermore
stnngent environmental regulations. Graphs. (Heiss. 1. Apfolterer. R.: Poferl.
G.. Binder. H.. 1ST EUROPEAN OXYGEN STEELMAKING CONGRESS.

Dusseidorf Neuss. Germany, 21-23 June 1993. Publisher: VEREIN DEUT- |

SCHER EISENHUTTENLEUTE (VDEH). P.O. Box 10 51 45, D-40042
Dusseldorf. Germany. (1993). (Met A, 9312-72-0550). pp. 194197 fin Eng-
lish})

0862 LD-PROCESS METALLURGY UNDER THE ASPECTS
OF LD DUST RECYCLING. [BIB-199312-45-1296]

The recycling of dust bnguettes back into the LD converter, as performed at th:
Linz steelworks for environmental reasons, has a number of metallurgical effects
which zre examined with particular reference to the slag metaliurgy . In connec-
tion with this. ;onic-theory-related mferences are described for slag formation
and for the incorporation of individual elements into the stag. When briquettes
are charged. there are very considerable effects on the oxidation behaviour and
slag formation. The elements silicon. manganese. phosphorus. titanium. vana-
dium and chrome oxidize faster than is the case when no bnquettes have been
charged This leads to low Mn and P contents in the second half of the blowing
time  As retro-reduction 1s also less, low P and Mn values are achieved by the

end of hlowing. The converter slags. basically consisting of dicalcium silicate,

wuestite and dicaleium fermite incorporate the Pan the dicalcium ailicate This s
mimpaired by other anion complexes present in the slag Suiphur is located i the
lattice of dicalesum femite Graphs, Photomicropraphs 17 ref (Presslinger, H
Anthnger. K Poterl. G Mask E L IST EUROPEAN ONYGEN STEELMAK-
ING CONGRESS, Dusseldort Neuss, Germany. 21-23 lune 1993, Publicher

44

s—and this must be emphasized—largely reduced. however. as a result of
thermal treatment and curmg additises  Because of this it becomes possible to
keep the workplace voncentrahions far below the technical guidelme concentra-
tron (TRK ). At present 2 new binder. which 1s practically BaP-free and compa-
rable to pitch mn quality. 15 also undergong tests Another mportant advantage
of basic vonverter linings 1s their almost complete recvelability as a secondary
raw matenial. This advantage 1s achievable. however. only m the case of hmings
that are free of dolomite and contam no antioxidants. Graphs. 7 ref. (Klages. G..
Soimecke. R.. Thiemann. E.. IST EUROPEAN OXYGEN STEELMAKING
CONGRESS. Dusseldorf Neuss. Germany. 21-23 Junc 1993. Publisher:
VEREIN DEUTSCHER EISENHUTTENLEUTE (VDEH). P.O. Box 10 §1 45,
D-40042 Dusseldorf. Germany. (1993). (Met A 9312-72-0550). pp. 254-259
[in English].)

0864 AN ECOLOGICAL CONCEPT IS MATERIALIZING.
(EIN OKOLOGISCHES KONZEPT WIRD VERWIRKL.CHT.)
[BIB-199312-45-13:6)

Linz 15 the major steel production center of Austna The industry has agreed to
<ffect a major improvement in environmental conditions by reducing dust and
S0: emussions through the elimination of heating oil. reducuion of H:S in coke
oven emussions. and S0: mn acid sintenng operations. Dust from sintenng and
blast fumace operations will be recaptured. Waste water will be purified. Graphs.
Phase diagrams. (Kreulitsch. H.. Schroer. UL Berg- und Humenmannische
Monatshefte. (1991). 136.(9). pp. 324-229 [m German] ISSN 0005-8912)

0865 MODERNIZATION OF COKING PLANT AT LINZ WITH
CONSIDERATION OF HIGH REQUIREMENTS ON ENVI-
RONMENTAL PROTECTION. (MODERNISIERUNG DER
KOKEREI LINZ UNTER BERUCKSICHTUNG DER HOHEN
ANFORDERUNGEN AN DEN UMWELTSCHUTZ.) [BIB-
199312-15-1317]

The Linz coking plant consists of two furmace groups with atotal of seven coking
ovens. The product feeds the Linz stecl works and other steel plants. as well as
the chemical indusiry. and home heating requirements The coking plamt is being
restructured to adapt to decreasing demand. introduce automation. improve
workung conditions. and protect the environment. This program has been ongo-
ing for 10 vears and aims 1n particular at reducing emissions ot dust. SO=, NOx.
and polveychic aromatic chenueals Significant progress has been achieved
Graphs. (Kandler. W Berg- und Huttenmannische Monatshefle. (1991). 136.
(9). pp. 329-335 [in German]. ISSN 0005-8912)

0866 SOLUTION OF ENVIRONMENTAL PROBLEMS IN RE-
FRACTORIES MANUFACTURING. (DIE LOSUNG UM-
WELTTECHNISCHER PROBLEME ™M
FEUERFESTBEREICH,) [BIB-199312-§5-1320]

The manufacture of refractones requires a certain amount of sulfur, which ol
heanng supplicd i quantity, but is less available smee natural gas was substi-
tuted The sultur is converted by absorption of SO;, followed by nevtralization
of sulfursus oxide with magnesium hvdroxsde and tinals ovidation of the of the
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salfite salts Dust removal for enviromental protection is performed by equip-

ment capable of filtenng our particles i the 0.3 um range Graphs. 9 ref
(Stebenhoter. M., Berg- und Huttenmannsoche Monatshefle, (1991 136.19).
PP 347-339 [in German]. [SSN 00058912

0867 HIGHLY VOLATILE CHLORINATED ORGANIC COM-
POUNDS. (LEICHFLUCHTIGE CHLORIERTE KOHLEN-
WASSERSTOFFE (LHKW).) [BIB-199312-57-1511]

Chloninated erganic compounds are subrect to laws and regulations to protect

frrendly. ¢ ¢ durty old o1l m Berlin i reprovessed tn 2 refinery whule tresh aew
oil 1s bumt 1 eating tumace Voluntan agreements on doposal of batterres
and cooling fluids are dscussed  Problems of paper mountan mecluding com-

. puter paper are touched upon. ( Winkel, P Galvanotechnde i Mar 1931182 (3.

Pp. 962-267 1n German], ISSN 0016-42324

0873 ENVIRONMENTAL PROTECTION INTERNATIONAL

 (UMWELTSCHUTZ INTERNATIONAL,) [BIB-199312-58-

personne! workang with them, the population at farge. and the environment The -

laws cover use of the compounds. thewr disposal_ waste reatment. transportation.
and storage. Industry s fookmsg for subsututes. which nclude aqueous solutions.
spravs._ and halogen-free organic compuunds. However most replacements siow
down the cleaning process. 16 ref. (Galvanotechndy (May 1991). 82, (51 pp

1612-1617 {in German|. ISSN 0016-4232)

0868 ENVIRONMENT-FRIENDLY SURFACE CLEANER
USED IN THE MANUFACTURE OF CONDUCTER PLATES.
(UMWELTSCHONENDE OBERFLACHEN-REINIGER BEI
DER LEITERPLATTENHERSTELLUNG.) [BIB-199312-57-
1527

.\l.'ncrli:ls of construction. as supplied. often contam a protective coatng which
would be harmful m further processing and is removed. This 1s independent
whether processing mcludes galvanic operations or not. Operating procedures
which were developed for this kind of surface cleanng are descnbed. (Philipp.
G.. Oberflache Surface. (Dec. 1992). 33, (12). pp 12-14 [in German] ISSN
0048-1270)

0869 ACTUAL ENVIRONMENTAL PROTECTION SITU-
ATION IN ELECTROPLATING AND SURFACE TREAT-
MENT INDUSTRIES IN GERMANY. (AKTUELLE
UMWELTSCHUTZ-SITUATION IN DER GALVANO- UND
OBERFLACHENTECHNIK IN DER BUNDESREPUBLIK
DEUTSCHLAND.) [BIB-199312-58-1348]

Three man constraints bind ng on surface reatment activities in Germany are
defined as customer demand for qualitn. environmental laws. and business
economics. An encapsulated histery of development of environmeatal protec-
tion measwres in the mdustry starting from 1938 is given. for example. the 4-stage
washing cascade with water ¢ puon 1s explancd. In 1970 the
electrostatic powder-coating method evolved as solvent- emission- and waste-
free method An example of the latest minmum-waste ntegrated galvamzing
line 1s given Spectra. Graphs. (Winkel. P Galvanotechnik. (Sept. 1991). 82,
(9). pp 3147-3152 [in German|. ISSN 0016-4232)

0870 TREATMENT OF CHROMIUM-CONTAINING WASTE
WATER AND COURSE OF CHROMIUM REDUCTION. (ZUR
BEHANDLUNG CHROMHALTIGER ABWASSER UND ZUM
VERLAUF DER CHROMREDUKTION.) [BIB-199312-58-1357]
A study of the reaction of pH value on the course of chromium reduction in waste
water 1s reported Colour changes of test solution of Cr-tnoxide with SOz in
water with passage of davs are recorded. afier turming greemish in 10 days the
color remained stable. Other results of the test are discussed. 3 ref. (Bahensky.
V. Nedvedova. J. Galvanotechnik. (Mar 1991). 82, (3). pp. 944546 [in
German] ISSN 0016-4232)

0871 FUNCTIONAL SURFACES BY GALVANIC ZINC-ING:
ENVIRONMENTAL PROTECTION. (FUNKTIONELLE
OBERFLACHEN DURCH GALVANISCHES VERZINKEN:
DER UMWELTSCHUTZ.) (BIB-199312-58-1358]

After discussing the current legal requirsments of cleanhiness of waste water
trom galvamizing works, schematic representation of 3 drum zinc-ing cquipment
with combined water-saving wash techmque and integrated recyveling device is
given [t has a washing cascade (Hasler. J . Galvanotechnik. (Mar 1991). 82,
(3). pp 947-94R {in German] 1SS\ 0016-4232)

0872 WASTE DISPOSAL PROBLEM SPAN. (PROBLEMKREIS
ABFALLENTSORGUNG.) [BIB-199312-58-1359]

Acnticat review 1 made ot the progressivehs more strngent and comprehensive
enviroamental resrulations in Germany Some renulations are nof cconomically

1374)

A compansen of the environmental prateciion provedures of Germany with
those of tiw US. Thailand. and Singapore. Arr poilution. recvehing. treatment of
plating wastes. and traffic problems are some of the subjects disvussed. Each

» country has ditferent standards based on its culture. and must dfferentiaze

between deals and realits. (Windel. P Galvanotechad. «Man 1991, 82 (5.

pp 1703-1706 [in German]. ISSN 00163232

0874 NEW MATERIALS IN THE AUTOMOTIVE INDUSTRY.
(LOS NUEVOS MATERIALES EN LA INDUSTRIA DEL
AUTOMAOVIL,) [BIB-199312-61-1569]

An objecuive of the search tor new matenals s the production of hghter. safer
vehieles. Environmental concemns are plaving a growing role in the development
of matertals. Gruphs. (Garaia-Zavas. J.: Metalurgra v Electncidad. (Dec. 1692
$6.(650). pp 42-33 [in Sparush]. ISSN 0026-0991)

" 0875 DIRECT METALLIZATION OF PRINTED CIRCUIT

BOARDS BY THE EE-1 PROCESS. (DIREKTMETAL-
LISIERUNG VON LEITERPLATTEN NACH DEM EE-1-VER-
FAHREN.) [BIB-199312-63-0823]

Eleven steps of the EE (Elimmate Electroless) process for metallizing printed
cucuit boards are given it ehmmates chemical copper and 15 both user-and
envronment-friendly. fis apphication 1o 2 multilayer circunt board 1s described:
2 10-layer board is under test in Trace Laboratones in USA. Its performance is
compared with those of other mewallizing processes. Photomicrographs
(Caharo. S.. Galvanotechnii (Sept. 1991). 8. (9). pp. 32043212 [in German|.
ISSN 0016-4232)

0876 INNOVATIVE METHODS FOR PRECIOUS METALS RE-
COVERY IN NORTH AMERICA. [BIB-199311-42-1146]

Cvanide leaching and CIP will remain as the preferred route for the treatment of
free-milling ores in the near future. The development of 1on excha : 3¢ resins with
suitable physical and chemical properties for in-pulp gold extraction s likels to
occur over the nextdecade. These may eventually replace carbon. Heap leaching
will be applied increasingly on a large scale as a low cost treatment for low grade
ores. Alse. methods for heap leaching of ores with more complex mineralogy
and tn more difficult climates will be developed Pressure oxidation has become
the preferred. if not standard. treatment for nocarbonaceous refractory ores

Biological oxidation 1s likzly to become an important alternative of some ores
with potential cost advantages over pressure oxidation and environmental bene-
fits over roasting. Roasting is likely to remain ass the preferred option for
carbonaceous—sulfidic ores. but environmental pressures will continue to n-
crease the costs of this process. Zing 1s discussed. (Marsden J.O . Mansanu.
JG.. Sass. S A Mining Engineenng (Colorado). (Sept 1993). 45. (9). pp

11441151 [in English]. [SSN 0026-5187)

0877 AN EXEMPLARY ACCOMPLISHMENT IN TERMS OF
ENVIRONMENTAL IMPACT. (UNE REALISATION EXEM-
PLAIRE EN TERMES D'IMPACTS SUR L'ENVIRONNE-
MENT.) [BIB-199311-43-0379)

CRMA is a French company which specializes in the repair and reconditioning
ot aircrafl parts such as engines. both jet and piston, as well as heating equipment
and other mechanical parts. Their principal operations ase cleaning, nondestsu-

b uive testing, machining, painting. welding, and coating. Mostof these processes
i generate environmental polistant. The company has established two main lines
©nts plant. One hine s for cleaning and conditioning and the other 1s for coating

Evenvthing possible was done 1o provide safe conditions for the operatoss All
the concentrates produced during the procedures are collected ond reduced to o
table compact form. and in the process the company has saved considerable
expense by cecvching the water and other praducts Therr approach has put them
w the front ranks of European companies as a producer and as an environmental

34
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protector. (Galvano-Orzane-Tratements de Surface. (Dec 19920 1631 pp
1075-1078 [ French]. ISSN 0302-6477)

0378 REPLACFEMENT OF CHLORINATED SOLVENTS FOR
IN-LINE PREPLATE METAL CLEANING WITH ENVIRON-
MENTALI Y SOUND ALTERNATIVES. [BIB-199311-43-0380}
Work by AT&T to clmmate the mnchlorotnfluoroethane (CFC-113) from its
Kansas City circunt board plant is descnbed. Twenty-three commerial cleaners
were evaluated and 2 minture of aliphatic esters 1s an excellent cleaner for

machirang o:is encowatered on their strip raw matenals. Production tnals support

the expenimental work.  Photoernission spectroscopy has been shown to be a
versatile technreue for measunng surface cleanliness wm cases where standard

techniques camnot be used 1 ref. (Gillum. W0 : Jackson. AM.: Metal Finish-

me (Aug 1992).99.(R).pp 13-16 [in Englisn}. ISSN 0026-0576:

0879 THE EFFICIENT USE OF AQUEOUS CLEANING FOR
PRECISION COMPONENTS. [BIB-199311-43-0381]
A cleanmg svstem 1o replace CFCs and provide a hugher level of cieanimness is

described. Consideration of environmental concerns s covered as well as case

of maintenance ad operation. An ultrasontic svstem is descnibed which includes
three steps: 3 wash. nnse. and dryv. Recycling of hot air and water 15 included as
well 25 a vacuum drving step. Tabular compansons of various cleanlhwss
parameters indicate the system described is superior to the repiaced CFC svstem
mn all aspects evaluated. Graphs. (Mahtby. P Metal Fiushing. (Aug. 1592). 90,
(8). pp. 17-26 [ English] ISSN 0026-0576)

0880 PICKLING WITH SULFURIC ACID WITHOUT WASTE |

WATER AND SLUDGE. (BEIZEN MIT SCHWEFELSAURE
OHNE ABWASSER UND SCHLAMM ) [BIB-199311-43-0393]

The author discusses at length the technical and econonuc aspexts of control or
complete elimmation. respectively. of wastewater and siudge residues that have
accumulated in sulfuric acid pickling operations. In a historic review. 2 process
scheme is presemted in e\t and flow chart that was conventional as far back as
1965. wherebyv copper wire is pickled. the metal is preciprtated. the wastewater
1s neutralized and the Cu is recovered electrolytically from the pickling solution.
dating back to the same vear, a svstem then considered progressive dealt with a

sludge-free wastewater processing scheme. as indicated in another flow dia- |
gram. the wastewater treatment 1s coupled with Curecovery from the nnsewater

through a combination of ion exchange and ¢lectrolysis. Finally. 2 recirculation

scheme is discussed and diagrammatically projected that was perfected in 1967 |

for the purpose of largely eliminating all wastewater and sludge residue. The
systemn provides a retum of nnsewater. pickled metal. pickling acid and heat
through use of aninse cascade. a vaporizer and electrolysis. The author elaborates
at length on the problems of unforsecable effects and presents msights into the

practical experience gained with so-called “freedom from wastewater” He -

concludes with three observations: It is impossible to calculate exactly the cost
of an mtroductory phase ¢f such a system. An economically and technically safe

operation is only possible under very specific cond tions. No truly wastewater- |

free but merelv wastewater-lean operating conditions can be afained whereby
the fluid is shifted into a region of special residue accumnulation. (Winkel. P.:
Galvanotechnik. (Apr 1992). 83, (4). pp. 1319-1323 [in German] ISSN 0016-
4232)

0881 CU/ZN REMOVAL FROM BRASS PLATING EFFLUENT.
(CU/ZN-ABREICHERUNG AUS ABWASSERN DER MESS-
INGBESCHICHTUNG.,) [BIB-199311-13-0394)

In order to remove copper and zinc dragged out in ninse waters from a continuous
brass plating operation of steel wire. an electrolytic recovery cell was installed
In this umit. varnving amounts of Zn and Cu are deposited. depending on the
electrolyte composstion and the operating conditions of the electrodeposition
At the same time, cyamdes are decomposed at the anode. Graphs. | ref (Mavr.
M. Blatt. W Stroder. U.. Henke. H.. Galvanc echnih, (Apr 1992). R3. (4. pp
1325-1326 [1n German] ISSN 0016-4232)

46

¢ 0882 OPTIONS IN THE ELECTROLYTIC TREATMENT OF
CHROMIUM-CONTAINING SOLUTIONS. (MO
GLICHKEITEN DER ELEKTROLYTISCHEN BEHANDLUNG
VON CHROMHALTIGEN LOSUNGEN) [BIB-199311-43-0395]
Purfication of aqueous solutrons contamnme Crf V1) as well as the regeneration
of spent chromuc acid etch baths exidation of Cri 11 can both be advanuageousiy
camed . the enViro cell electrolvsis plant. The relevant redox reactions are
i discussed. The cost-effectiveness or electrobtic Cn V1) removal from sotution
1s emphasised by contrast with the use of chenucal reduciants to carmy out the
same provess. Graphs. (Langefeld W.: Galvanotechmb. (3pr. 1992). 83.44).
pp. 1327-1330 {:n German]. ISSN 0016-4232)

0883 ION-EXCHANGE AGENT AND USE THEREOF IN EX-
; TRACTING HEAVY METALS FROM AQUEOUS SOLU-
' TIONS. [BIB-199311-13-0408]

i A novel 1on-exchange agent. an aluminum-ennich: 1 analogue to the zeolite
' chabazite. heremafter “Al-Chab™ s disclosed The Al-Chab is used in processes
i for recovering precious metals from aqueous soluttons or for remowviny toxic
heavy metais from contammated aqueous sreams (Kuznick:. S. M. Whyte JR..
" (29 June 1993). [in English] . Patent no.: USS223022 (USA) Convention date
1 Julv 1991)

| 0884 THE SX-EW SOLUTION TOPROCESSING LOW GRADE
COPPER ORES. [BIB-199311-43-0413]

! The solvent-extraction-¢lectrow ung (SN-EW') provess extracts copper from
f low grade (e.g. 0.4%) oxide ore formerly left as waste from sulphude ore
i extraction. at about half the operating cost of conventional processes. After light
! crushing. the oxide ore 15 spraved with weak sulphunc acad on leach pads and
i converted to sulphate. The leachate is mixed with extractam bearing kerosene
| which extracts the Cu from and re-acidifies the 2queous phase—the barren
! raffinate. The raffinate separates in settling tanks and is pumped back to the
! heap-leach pads while the Cu-richkerosene ts mixed with a highly acidic Cu-nch
‘I solution where the Cu is extrasted by electrolvsis. The reasons given for low
| operating cost include no milling fewer workers. no smelting. and less capital
and mamntenance. Analvsis of the two US companies coming into production
| concludes that they are good long-term investments. (Rosser. M.. Imemational
Mining Review. (May 1992), (29). pp. 4-§ in Engiish].)

| 0885 AN ENGINEERED CALCIUM CARBIDE DESULPHUR-
IZER FOR LOWERING SLAG REACTIVITY. [BIB-199311-51-
' 1605]

Environmental concemns have recently been growing over the disposal of reac-
trve desulphunzing slag. Consequently. increased pressure has been placed on
| the foundry industry to reduce the reactivity of this slag To address this problem.
Cvanamid has developed a new product which significantly reduces the calenan
; carbide content of the desulphunzing slag Testing equipment and procedures
i have also been developed to evaluate both the essting levels of carbide in the
| slag and the decreased levels whuch are achieved with this new matenal. The
development and use of tis engineered cartnde desulphurizer has made possibie
significant environmental and efficiency unprovements in the field of calcmm
carbide desulphunzing. Consequently. the lifespan of calcium carbide in ductile
won desuiphunzation has been icreased. as have the benefits of its use n the
foundry industry. Graphs 10 ref (Barker. B.J.. Canadian Mining and Metallur-
gical Bulletin. (June 1992). 85. (961). pp. 119-121 {in English] ISSN 0317-
0926)

0886 ENVIRONMENTAL MATTERS SURROUNDING DROSS
AND ITS RECOVERY. {BIB-199311-31-1623}

This pape- mves a broad outhine of the environmental macters refated to dross
and i 2rv. This serves as an introduction to other papers in these proceed-
ings whivh will supply more detal on dross mimimisation and dross provessing
The paper concludes that technologies are cither available or are being developed
' t address the environmental concerns assoviated with dross and its recovery 2
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ret. (Ross. LB.. ALUMINUM CAST HOUSE TECHNOLOGY: THEORY &
PRACTITE. Melboume, \ictoriz Austratia. +8 July 1993, Publisher. THY
MINERALS. METALS & MATERIALS SOCIETY'. 420 Commonwealth Dr..
Warrendale. Pennsyivama 15086, USA. (1993)./ Met AL 9311.72-05%025, pp
235.238 [in English].}

0887 DEVELOPMENT DOCUMENT FOR EFFLUENT LIMI-
TATIONS GUIDELINES AND STANDARDS FOR THE ALU-
MINUM FORMING POINT SGURCE CATEGORY.
{BIB-199311-52-1787]

The purpuse is to provide the supporting technical datx regarding water use,
poliutnts and treatrment technologies for any (BPT) best pracucal technolog. .
(BAT) best available technologr . (BCT) best conventional technologs. iNSPS)
new source performance standards or pretreazment standards for existing sources
(PSES). and pretreatment standards for new sources (PSNS) which EPA may
choose to ssue for the Aluminum Forming Category. under Sections 301 304,
306. 307 and SO1 of the Clean Water Act (Gov. Res. Announc. Index (1980),
PB93-208213 XAB. Pp 617 [in English]. ISSN 00¥7.9007)

0891 PAINTS: EVOLUTION AND TENDENCY. {LES PEIN-
TURES: EVOLUT"ON ET TENDANCE.) [BIB-199311-57-1386]
in 1990 Western Europe used 5.3 mullion tons of paint for metal proteciton and
devoration. Unfortmately. this was a panvipal source of polistion. smce 70%

¢ ot'the punting was done by spraving, amethod whose efficiency s only 40-60%.

in order to reduce pollution. changes have been made m beth the pamt and the
methods of ap plication. The use of "hugh solid™ paints cuts the solvent percentage
for approx 50°e n conventional paints to approx 25%e. This has created another
problem in that these pamts have a hugh viscosity and are more difficult to apply.

¢ Stndard water soluble pamnts offer an acceprable solvent. huthave an atomatic

lm1t on final thickness. Polvmers forming an emulsion in water are now being
used 1w the auromobile mdustry. Resins used as paint without 2 solvent and
applied by clectro-deposition are finding new uses and are now 75 of the market.
Polvvinyi chionides do not have a solvent and are applied with UV and EB
deposition. All of these newer methods will result m much less pollution than
therr predecessors. Graphs. {Bianconw. M. Galvano-Organo-Tranements de
Surface. (Dec. 1992). (631). pp 1045-1046. 1051-1053 {in French]. ISSN

. 63026477

0888 EVALUATION AND IMPLEMENTATION OF NO- :

CLEAN PASTES. [BIB-199311-55-2281]

Environmental 1ssues have forced the electronics ndustry to find substirsies for

assembly techniques which involve washing with chiorofluorocarbonate sol-
vents. Tests were conducted on 7 water soluble solder pastes and 12 noclean
pastes. The study concluded that many water soluble and no~clean paste formu-
lations lack the tack time that RM.A pastes possess. no-clean pastes can pesform
satisfactorily in 2 surface mount production process. and some are capable of
enduring extreme environmental conditions. Solder balling with no-clean pastes
cap be mimmized. Photomicrographs. Graphs. 8 ref. (Freiag. B.. Circuns
Assembiy. (Apr. 1992). 3. (4). pp. 30-32. 37-38. 31 [in English]. ISSN 1054
0407)

0889 DEVELOPMENT OF NO-CLEAN WAVE SOLDERING.
[BIB-199311-55-2282]

Hewlett-Packard's Puerto Rico manufacturing operations investigated inert
atmosphere wave soldering with murogen and conducted tests to determine
acceptable levels of oxygen. Soldenng results using {000 ppm O were compa-
rable in solder defect level and quality 1o resuits using only 10 ppm O and
supenior 10 boards processed in air. Three wave soldening machines will be
converted to N with wave-only inerung hoods. Economic companson deter-
mined that membrane N containing 1000 ppm O can be cost effective. Graphs.
3 ref (Lechok. C.A.. McDomald M.G.. Rodriguez-Sallaberry. S.. Circuits
Assembly. (Apr. 1992). 3. (4). pp. 42-45. 47 {in English}. ISSN 1054-0407)

0890 CHARACTERIZATION OF SURFACE CONTAMINA-
TIONS ON METAL SURFACES. (CHARAKTERISIERUNG
VON OBERFLACHENVERUNREINIGUNGEN AUF METAL-
LOBERFLACHEN.) {BIB-199311-57-1373]

The results are reported of a swrface exammation of “sur cold-rolled steel strip
samples conducted according to the German sundard DIN §5 928, Part 4.
Carbonaceous substances. such as oils. greases. waxe : and graphitic carbon, as
well as salt. chloride and sulfate contents were analyzed. It was found that all
samples were only mintmally contaminated on their surfaces by water-soluble
salts. Relative to carbonaceous contamunants. single stage surface cleaning
resulted in an 90°% removal efficiency. which could be increased to 98% by
mechanical means such as rushing or blasting. In this connestion. it is recom-
mended that on the original steel strip carbonaceous protective coatings against
corrosion are kept to the absolute minimum. Finally, the removal of ferrous
residues from metaliurgical processing required further mechanical reatment.
[t is concluded that the determination of the type of contaminants on the surface
of the workpiece and a high degree of decontamination effectiveness assure a

superior quality of the end product. as well as an optimizing of the process |

technology. Morcover, an automated rinse bath control leads 1o a lowering of
waste water pollution. 9 ref (Sommer. J.. Gressmann. K.: Neue Hutie. (Oct
1991). 36.(1). pp. 385-387 {in German]. ISSN 0028-3207)
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0892 REMOVING AIRCRAFT SURTACE COATINGS. [BIB-
199311-57-1392)

In the past coatings have been removed from airframe surfaces by the use of
chemical strippers. burn-off systems. sanding or sandblasting. Dase to increasing
environmental concerns. researchers began to invesugate other means of remov-
ing surface finishes. Plasuc media blasting (PMB) was regarded as a potential
process to replace the conventional methods PM B is described as being supernior
w convennonal removal systems n many respects. There is no disposal of
chemical sofvents involved. The process uses recvclable plastic particles which
are harder than the coatings butsofier than the underiving substrates. This means
that topcoats and primers can be removed without damaging the substrates. The
process ts more economical and 1s expected to become accepted as 2 standard
process for the removal of coatings from aircraft surfaces. (Pauli. R.. Abboit.
K.E.. Owens. C.E.; Aerospace Engineering, (Apr. 1992). 12, (3). pp. 9-11 [m
English]. ISSN 0736-2536)

0893 HELP FOR HEAVY METAL REMOVAL. {BIB-199311-57-
1397}

Because of tighter environmental reguiations. the metal finishing industry s
under increasing pressure to mprove its methods of operation. The Nalmet
program developed by Nalco Unisolv Group overcomes problems m treating
metal ¢ffluent by using amultiple component system consisting of aheavy metal
precipitant. 2 coagulant and or flocculant. Strict control of pH is unnecessary.
(Bonell. W.: Finushing. (Sept. 1991). 15 (9). pp. 50-51 [ English). ISSN
0309-3109)

0894 COIL COATINGS IN THE NINETIES: ECONOMIC AND
ENVIRONMENTAL DIVIDENDS. [BIB-199311-57-1411]}

This paper deals with the histoncal development of coil coatings. the technology
of the process, and the economic. environmental. and performance advantages
of prepainted metal. 6 ref. (Cocuzzi, D.A.; Pilcher. G.R.. ADVANCED COAT-
INGS TECHNOLOGY'. Dearbom. Michigan. USA. 10-12 June 1991, Publish-
¢r: ESD—THE ENGINEERING SOCIETY . Detvoit. Michugan 48202 USA.
{1991). (Met. A.. 9311-72-0523). pp. 67-71 {in English])

089S EXPERIENCE WITH A RECIRCULATED AIR PAINT
BOOTH WITH VOC CONTROLS. [BIB-199311-57-1414}

In 1985, the Ohio EPA 1s3ued a Permit to Instali (PTT) to Navistar Intemational
Transportation Corporation for the construction of 2 new paint facilnty adjacent
to the exisung assembly plant near Spningficld. Ohio. The major provision of
the PTI was the requirement to capture and destroy at least 85.5%s of the VOC
emutted from the two recirculating air 1rp coating lines. [t was determined during
an exhaustive emissions testing program that the capture ¢fficiency component
was the limiting factor for compliance The difficulties in quantifving caplure
efficiency have already been discussed by MeDamel et al (1990). It was

. determined that numerous vanables have a great impact upon mamaining the
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capture efftcwency of 2 rearculated arr system Some of the most imporunt
vanables to Navis2ar's systern &ere pant chenustry . beoth cicantiness, and
emplovee relations. (M :Dansel. T W . ADANCED COATINGS TECHNOL-
OGY. Dearborn. Michrgan USAL 10-12 June 1991, 2ublisher ESD—THE
ENGINEERING SOCIETY. Detrost. Michigan 43202 US AL 1991 iM et AL
9311.72-0523). pp  105-107 fin English] )

0896 ACTIVATED CARBON FIBER ADSORPTION SYSTEMS
FOR PAINT SPRAYBOOTH SOLVENT EMISSION CON- °

TROL. [BIB-199311-57-1459)
The cortol of solvent emisstons trom paint spray booths has been a challenging

more stringent environmenial regulations. Moere costeffectne methods for

“aterbome basecoats was first established tn 2 Canadian truck assembly plant
and mn the next twe Years several other production faciliies are expected to
convert to this new technology. Graphs. (Fox. € . ADVANCED COATINGS
TECHNOLOGY. Dearbom. Michugan. USAL 10-12 June 1991, Publisher
ESD—THE ENGINEERING SOCIETY. Detrost. Michigan 38202, USA,
1991 (Met AL 9311-720523). pp. 161-165 [in English].)

0899 EVOLUTION OF COATINGS. (EVOLUTION DES
REVETEMENTS.) {BIB-199311-58-1259}
Improvement of performance and reduction of cost have alwayvs been the nwo

. prncipal factors in the evolution of procedures. Quality (required by customers)
environmental management problem. Technical and cost problems have inhub- |
tted the installation of add on controls. Limitations of new paints and pamting
technologies, however. have resulted in the need for add on controls to meet

controt of these large ar volume low solvent concentration emuisstons have been

developed. Combination ot activated carbon fiber adsorption hot 2ir desorption
svstems with catalytic or thermal incineration svstems reduces significantiy the
operating costs of add on controls for paint sprasbooths by conventrating the

emissions hefore incineration. Sme operating costs are more sigmificant overa

3-15 vear time period than installed equipment costs. the use ot activated C fiber
adsorpron and hot air desorption makes tnaneration a more cost-effective

ADVANCED COATINGS TECHNOLOGY. Dearbomn. Michigan. USA. 10-12
Junc 1991. Publisher: ESD—THE ENGINEERING SOCIETY. Detroit. Michu-
gan 48202, USA (1991). (Met A 9311-72.0523). pp 115-125 {in English] )

0897 ESTIMATE OF MAXIMUM AMBIENT ISOCYANATE
LEVELS FROM AN JSOCYANATE-BASED CLEARCOAT AP-
PLICATION. [BIB-199311-57-1460)

In the Fall of 1989. a major automc tive assembiy plant in Michigan became one
of the first US plants to spray 2 two-component. polyvisocvanate-based clearcoat
paint. The pamt is primaniy composed of relatively high molecular weight
dilsocvanate polvmers (primarily the isocvanurate ). with only 2 trace of the more

and concern for the environment (requared by iegislation) have been added 1o
them more recently. The regulated matenals in the coatng industry are chromae
acid. ¢cvanude, complex materials. fluondes and heavy metals such as cadmuum.
Subsutute procedures mcludmng the use of tnvalent chrome. passivation for
chromic acid. degreasing using matenials other than cvanide. and eltmmnation of’
complex matenals arc all bemg tned as replacements. Where the pollutants
cannot be repiaced immediately. much lower concentrations are used. The
search goes on. (Lopez. A Gahvano-Organo-Trastements de Surface. (Dec

1992). (631). pp. 10541055 [in French]. ISSN 0302-6477)

" 0900 THE DEVELOPMENT OF ENVIRONMENTAL CON-
solvent emussion control for paint spravbooths than direct incineration. Exam-
ples of actual nstallation performance and economics show the technical and
cconomic effectiveness of activaied € fiber adsorption systems. (Kenson. RE: |

volatile hexameths lene disocyanate monamer. Although isocyanates are gener-

ally toxic. 1%e of the total spravedis thought to be emired from the stacks While
other studies have mnvestigated aspects of worker safety. none have considered
the ambient concentrations that result from stack emisstons of these compounds.
To determine the potential environmental impact of the isocyanate emissions.
the maximum 8 h ambient concentrations of isocvanates downwind of the iant
were estimated under full production and worsi-case meteorology. and these
values were compared to acceptable ambient levels determined under Michi-
gan’s proposed air toxics rule. Measurements of isocvanate monomer and
polymer concentrations made tn December 1989. at a single sprav booth module
in the plant. were scaled to the full production rate to estimale maximum stack
cmission rates Maximum ambient concentrations wer: calculated using the
relationships between stack emissions and ambient levels of volatile organic
compounds that had been generated for the plant’s original air permit pphication.
The results of these calculations indicated that the maximum ambient concen-
trations that could be expected were 0.026 ug m ™ for the monomer and 0.280
ug m™" for the polvmer—ievels more than an order of magmitude below the
Michigan gwideline himits. Graphs. 12 ref (Ferman. M. AL Ross. R.L.. AD-
VANCED COATINGS TECHNOLOGY. Dearbom, Michigan. USA. 10-12
Junc 1991, Publisher: ESD—THE ENGINEERING SOCIETY. Detront. Michi-
gan 48202, USA (1991). (Met. A, 9311-72-0523). pp 127-134 [in Englishj.)

0898 PRODUCTION EXPERIENCE WITH AUTOMOTIVE
WATERBORNE COATINGS. [BIB-199311-57-1462)

The need to reduce volatile organic emissions and thereby create more environ-
mentally friendls coatings 1s completely altenng the nature of coating process
used by the automotive industrs. Waterbome basecoats allow apphication at fow
volume solids, thus producing opumum metallic effect while mantauning com.
pliance with enmussion regulations In order to control rheojogy and therehs sag
resistance and metal flake orentation. a novel aqueous microze] polvmer has

heen developed Processing of these basecoats is similar to present soly eni-bome
finshes with the exception that stainless stecl equpment must be used and water
must be removed hefore apphication of clearcoat The producton teasibilite o

TROL TECHNOLOGIES IN JAPANESE NONFERROUS
SMELTERS. [BIB-199401-42-0003]

This paper descnbes the endeavor of the Japanese nonferrous smelters for the
development of environmental control technologies after the Second World
War. In the 1950s. the smelters started to recover sulfunc acid from not only the
roasting gas but the off-gas of smefting fumace. In the 1960s and 1970s. mecting
the regulatory standards for pollution control. they developed surtable processes
for the desulfurization process of fugitive gas. mercury removal from SO: gas
and hvdrometallurgical dust treatment process for the recovery of heavy metals.
This paper finally shows how the smelters reduced CO- gas emission in four
decades. Grapis. 22 ref. (Ueda. K.: FIRST INTERNATIONAL CONFER-
ENCE ON PROCESSING MATERIALS FOR PROPERTIES. Honolulu. Ha-
waii. USA. 7-10 Nov. 1993, Publisher. THE MINERALS. METALS &
MATERIALS SOCIETY «TMS). 420 Commonwealth Dr.. " - ¢endale. Penn-
svivama 15086. USA. (1993). (Met. A.. 9301-72-0028). pp.. 7-82fin English}.)

0901 UTILIZATION OF WASTE TYRE AT ONAHAMA
SMELTER (BIB-19940142-0007]

After the second oil cnsis in 1979. expensive bunker C-oil for reverberaton
fumnaces at Onzhama was changed for low pniced alternative fuels like coal.
which 1s now a mam fuel and is consumed approx 9000 MT month. At that ime
utilization of waste tyres started. illegal dumping of which became a2 social
problem 1n many places in Japan vear by vear At first chipped tires weie used
for reverberatory furnaces. Thereafler a pyrolvsis and distillation techmque of
waste tvre was developed in order to realize hugher ratio of the alternative fuel
for reverberatory furnaces. Consequently oil. gas. carbon powder and char couid
be recovered as the secondary fuel from waste nvre. Now chipped tvre and whole
tvre are utilized at approx 700 and 3000 MT month. respectively. and 1t also
contnbutes lo environmental protection. Graphs (Oshima. E.; Igarashy. T.. Abe.
K. FIRSTINTERNATIONAL CONFERENCE ON PROCESSING MATERI-
ALS FOR PROPERTIES. Honolulu. Hawaii. {"SA. 7-10 Nov. 1993, Publisher

THE MINERALS, METALS & MATERIALS SOCIETY (TMS). 420 Com-
monwealth Dr.. Warrendale. Pennsvlvara 15086, U'S A, (1993). (Met. AL
9401-72-0028). pp. 133-136 [in English}.)

0902 CONDITIONS AND LIMITATIONS OF MATERIAL RE-
CYCLING. (VORAUSSETZ''NGEN UND GRENZEN DES
STOFFLICHEN RECYCLINGS.) [BIB-199401-42-0011)

Closing the circle with regard to recyehing matenals 1s quite often seen as a
positive aspect Therefore a great deal of faith 1s betng put into saving resousces.
reducing the environmental burden and consideration tow ard new deposit arcas
Revvehng iconly one ofthe possibibities for getting rid of waste, aprocess which
alsorequtres the use of resourees and creates waste and ermissions The condition
required. to take recscling as the most ecalogically efficient method 1o get nd
of waste 1 an ecolomcally sensible manner. 1s that the difference of the
necessany praman resourees for recseling and manutacture of secondan raw
materials mustbe lower than the prman resources required for altermative waste
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disprsal methods Beanng this i mund, the sensibic limitations for recycime are
agomatically set Not i every vase ts the recyching of matenals ecolomcally
orrertatey. Conditons and lrmitations stipulate cacn viiier. The evological mits
are given 2 lot of consideration where revveling is comcerned. Graphs. 7 ref.
(Fletscher. G.: Radex Rundschan, (1993). (1-2).pp 274278 {in German). [SSN
0370-3657)

0903 THE POSSIBILITIES AND LIMITS OF THE SHREADING
TECHNOLOGY WHEN RECYCLING CONSUMER MATERI-
ALS. (MOGLICHKEITEN UND GRENZEN DER SHREDDER-
TECHNOLOGIE BEIM STOFFLICHEN RECYCLEN VON
KONSUMGUTERN.) [BIB-199401-42-0012})

Shreading means reducing goods m size so that all scrap pieces comprised of
one matenai can be fed to 3 separate revyeting process. The shreading technol-
ogy todav 1s of 3 high standard and well developed. Efficient scrap preparation
for the steel industry is necessary due 10 the increasing number of old cars and
used consumer items. \anous handling methods in the shreader enabie almost
100%6 separation efficiency. Man-made fibres. rubber items. and stass can only
re recveled to a certain exient. In this case they are sorted manually. In this way
many metals. fibres polvester matenals. and glass can be recveled ma..y umes
and will not be a burden to namre. Our resovrces will be spared. energy saved.
and the environment relieved. Graphs. (Schmieg. F.: Radex Rundschau. (1993),
(1-2). pp. 279-288 {in German). ISSN 0370-3657)

0904 VARIOUS METHODS OF METALLURGICAL RECY-
CLING. (VERSCHIEDENE VERFAHREN DES METALLUR-
GISCHEN RECYCLINGS DIE THERMISCHE
SCHROTTBEHANDLUNG.) [BIB-199401-12-0014}

Ever increasing cnticism is being made toward the practiced recveling methods
for scrap. This is why the metallurgical recycling systems are losing out on
acceptance and aftractiveness. Scrap recycling of consumer items is becoming
very critical in Gernmany. Taking the automobile as an example. changes in the
scrap resyele system have been gathered and analysed. These analvses make up
the basis for altematives in recycling. These alternatives eliminate the rightfully
criticised points occurring in practiced recyele methods. The presented methods
of metallurgical recyeling are more zcceptable and attractive. These methods
are. the "thermal cleaning in 2 fluidised bed™. It enables scrap pretreaument of
smalier parts. This method is applicable for recycling and cleaning of removable
parts. It is also possible to supply casting shops with high quality and environ-
mentally friendly scrap. Oily and zinc-plated scrap can be processed in an
environmentaliv frendiy way i Kupol fumace. In this way, casting shops can
recycle their own scrap tn metal working groups. Total recycling in the autemo-
bile industry requires coordination with the raw matenial industry. The matenal
cvele can only be closed at the suppliers. not at the manufacturers. Graphs. 11
ref. (Paul. E.. Radex Rundschau. (1993). (1-2). pp. 296-307 [in German). ISSN
0370-3657)

0905 "TOTAL RECYCLING OF SCRAPCARS". CONCEPT OF
THE STUDY COMMITTEE FOR THE DISPOSAL OF SCRAP
CARS (EVA). (DAS "TOTALRECYCLING VON ALT-
FAHRZEUGEN". DAS KONZEPT DER STUDIENGESELL-
SCHAFT ZUR ENTSORGUNG VON ALTFAHRZEUGEN MBH
(EVA).) [BIB-199401-42-0015}

The combination of development measures, dismantling concepts, utilization of
components and downstream metallurgical recycling allows for an applicable
continuous future-oriented concept for the disposal of scrap cars. In this overall
process an optimum combination of metallurgical values with lowest possible
encrgy consumption 1s achieved by an ecologically and economically onented
sequence of procedures. The utilization of the chemically bound encigy content
of the organic substances in the scrap bale will reduce the amount of required
prman energy. The use of natural gas as melting energy (1.¢. secondary energy
source) mstead of electneal energy also contnbutes considerably to minimize
CO: emisstons This process sequence ensures an environment-frendly disposal
of s¢rap cars with salcable by-products and lowest emussions Graphs 4 ref
(Nicder. W.. Raden Rudrchauw. (1993, (1-2). pp. 308-314 [in German] ISSN
0370.365T)

0906 IRON CONTROL IN NITRATE HYDROMETALLURGY
BY (AUTO) DECOMPOSITION OF IRON (II) NITRATE. [BIB-
199401-42-0069]

*ron removal from hyvdrometallurgica! sulphate or chlonde systems has not. to
date. provided a low-cost route to 2 saleable Fe product Regencration of the
Fe™” ion as an oxidant still relies on slow gas liquid transter. Thee present work
evaluates the possibilities m the mutrate syvstem. Iron (IIl) nitrate keachmg of
metalhe Fe or reactive wron sulphides would vield won (I1) nitrate. which m this
work was found to devompose spontaneously nto won ( I1I) nitrate and won (I
oxades tn the temperature range 63-103 “C . depending on the excess of ane
acid (HNO;) present. An wncrease m nitic acid lowers the decomposiuon
wmperature. Stimng may have the opposite effect 1 Auto) decomposition of
Fe(NOz): mvolves reduction of nitrate and the gaseous end product was found
to contain at least 95%e nobelium in the absence of nitric acid. The ron (I artne
oxide formed 120 °C gave good filterable 1ron oxides. Hyvdrolysis at 160 or 180
‘C gave a remarkable iwrease m particle size. in the moe concentated
solutions. hematite spheroids of approx 28 um were produced. When sufficient
nitric acid is present. only wron (I11) mitrate is formed in the (awto) decompoesition

A process possibility is proposed where iron (11) nitrate 15 first (auto) decom-
posed to iron (I1) nutrate. from which a bleed stream is hvdrolyzed to FexOz and
HNO:. The bulk of the on (IIl) nitrate 1s directly renumed to the leaching
operation. Air is used for oxidation of the NO evolved duning (auto) decompo-
sition o tron (II) mtrate. Graphs. Photomcrographs. 17 ref. (Weert. G.: Shang.
Y.. Hydrometallwgy. (July 1993). 33. (3). pp. 255-271 {in English]. ISSN
0304-3%6X)

09507 MULTI-DISCIPLINARY APPROACHES FOR ENVIRON-
MENTALLY SAFE PROCESSING OF MATERIALS FOR
PROPERTIES. [BIB-199401-42-0091]

Inthe last decade. the application of biotechnological pnnciples in the processing
of low-grade mineral matertals. which are economically not amenabic for metal
production by the conventional technology. is ganing considerable industnal
imponance. This tendency is especially motivated by the fact that biotechnoiogi-
cal processes are simple to operate, less caprial and energy intensive than the
conventional technologies. Furthermore. these processes are environment
friendly since they do not result in any air. soil or aquifer pollution. As a rule of
thurmb. for example. a pound of copper can be produced from minmg wastes for
about onz-third to one-half of the costs of Cu production by the conventiona!
smelting process from high-grade sulfide concentrate Cwrrently. approx 25%
of thetotal Cu produced in the US is imputable to bactertal activity in heap. dump
and in situ leaching operations. In Canada. an important segment of the uranium
production s achieved by bio-assisted leach technologies. Other industnial
application of biotechnological processing s related to goid production from
refrac’~ry pynie and arsenopyrite materials. When submicron-size native Au
particles are finely disseminated within the above refractory ore maternials. then
the conventional cvamdation technology becomes economically margnal for
the Au production. Hovever. if these matenals are subjected 10 pre-oxidation
by the bactena. pores will be created in the mineral matrices and the follow-up
cyanidation can successfully extract Au. This integrated biopreoxidation and
cyvanidation process is industnally practiced i South A:nica. Brazil and Austra-
lhia. Further establishments of industnal plants are in progress in Ghana Diverse
bioremediation processes are under development for the remeval of trace
conzentrations of heavy metals and radionuclides from verv large volumes of
industial effluents and contaminated soils. It 1s well known that the conventional
phyvsical ano chemical technologies are economicaliy handicapped for dealing
with these situations. The application of biotechnology 10 complex mineral
matenals reatment opened up new opportumties for the mineral and metallur-
gical industries for research and application. There are various possiblities for
environmentaily safe bio-processing of matenals and remediation of contams-
nated sites Examples of industrial applications are presented and where appro-
priate. new opportunites for application are discused 29 ref. (Torma, AE |

- FIRST INTERNATIONAL CONFERENCE ON PROCESSING MATERI-

ALS FOR PROPERTIES. Honolulu. Hawair, U7+ 7-10 Nov. 1993, Publisher
THE MOSERALS, METALS & MATERIALS SOCIETY (TMS). 420 Com-
monwealth D). Warrendale, Pennsvivama 15086, 1S, (1993). (Met AL
9401-72-0028). pp 71-76 fin Enghsh].»
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0908 ZINC OXIDE-BASER SO: SCRUBLING SYSTEM AT
HIKOSHIMA ZINC PLANT. |BIB-199401-42-0093]

This svstem aas been n practice for 40 vears at the Hikoshin a smelter of Mitsw
Aftning & Smettnag Co.. Liu. Its purpose is to etfectively recover SO; gas and
Zinw sulchate from the diluted SO gas emitted from the Zn smelter or Ui
single-contact sulphunc acid plant The diiuted SO: gas is absorbed by zinc
oxide siumy made from wai v and zinc oxide (caine of Zn concentate). The
Zine oxide ased for desulphunzation is converted inte zine sulphite. The zme
sulphite 15 decoraposed with sulphunc acid. and ennched SO2 gas andd caw
sulphate are recovered effectivels . The specific advantages o this system are
fow rurmirg cost. high absorption ¢ ficiency. and utilizable products. (Monden.
S._Sabuna M. Yamamoto. Y. FIRSTINTELNATIONALCONFERENCEON

0912 ALTERNATIVE TECHNOLOGY TO RECREASE THE
ENYIRONMENTAL IMPACT OF GOLD MILLING—A PRO-
GRESS REPORT ON CANMET RESEARCH ACTIVITRES IN
THIS FIELD. {BIB-195401-43-0022]

The effluent from gold miliing operations contuns metallocvanide com~ounds

© which should not be discharged into the environmen: CANMET. Mineral

PROCESSING MATERIALS FOr. PROPERTIES. Honolulu Hawaii. US*_

7-10 Nov. 1993, Publisher: THE MINERALS. METALS & MATERIALS
SOCIETY (T\IS). 420 Commonweaith Dr. Warrendaie. Pennsyvivania 15086,
U SA (1992 (Met A 9401-72-0018). pp. 129-132 [in English].)

0909 CX-EW PROCESS: A COMPREHENSIVE RECOVERY
SYSTEM FOR LEAD-ACTD BATTERIES. [BIB-199401-43-
0011]

Traamonat pyrometallurgical technologmes for the recovery of lead and other
materiais from SLI batteries have required the use of massive and exy mnsive air
poliution control svstems and wastewater r-zatment plants in order to attempt to
meet envronmental regulations. These systems 1 turn generate solid wastes
contaming Pb ard v.der heavy metals which must be disposed of in an environ-
mientally sound manner. The options for this dispesal are becoming more costly
and less viable in today s regulatory cirate. Obviously., itis far better to prevent
the generitior, of these wastes 1o the exten sossible than to be fa .d with the
disposal dilemma. Basic assumptions in the development and design of
ENGITECs CX-E% povve - are waste minimization and pollution prevention

Fven though initi2; cap. 15 mvestment may be higher than traditional technoio-
gics. the life ol - { L {-EW are significantly lower based on pollution
controf costs savea? W s mimmization. poliution pres entron and environmen-
tally safe recvilirgwdse are public policy of govermments throughout the world.
Through the ENGITRC C.-EW precess battery manufactures and recvelers
have a means to mor: teilv comply with these ideals 1 an eccnomically
profitable manrer. Crast. :Olprr. MURECYTL ING LEAD AND ZYNC: THE
CHALLENGE OF Ti:7 1990°S. Rome Italv, 11-13 June 1991, Publisher:
INTERNATION AL L5 D AND ZINC STUDY GROUP, 58 St James St..
Londaw SW ;4 810 U0 {1990), (Met AL 9401-72-003]) pp. 79-90 [in
English} ;

aft o

910 STROSMEL™ Fiux SOLVING ENVIRONMENTAL PROB-
LEMS OF LEAD- -7 %C PRODUCTION. | BIB-199401-43-0013}
The salien: featuyss an - p_vation of e Swosmelt furmace system based oa top
subm_roed iance wwhn'am are described which provides a poliution-free.
c.onomic pracess for 2o, .ng residues and waste minerals from the lead aad
«inc industy and 2oroan el play operations. The plant design and economics
of the svstems or spe 72 L tecl plant dust or 1'b concentrate are highlighted.
Examples of Pb—'n pre - ssing via smeiting of waste- are presented using Zn
leach residues. slag dmn:  stee! plant dusts, and verne2! retort residues. 4 ref.
{Flovd j.. Pobiiliasd. # & Gucrgi. G.A.. Wu, S.K.. King. P.).. Flovd. J.M.:
RECYCLING LE~D AND ZINC: THE CHALLENGE OF THE 1990°S.
Rome. Italy, [1-13 June 1991, Publisher: DN, nRNATIONAL LEAD AND
ZINC STUDY GROUP. 58 St. James St.. Loridon SWIA ILD, UK, (1991).
(Met. AL 9401-72-0031). pp. 233-253 [in English])

911 LEADRECOVEPY OPFORTUNITIES IN KSS PLANT OF
PORTOVESNME. [BIB-199401-13-0017]

The fowchart operation and performance of lead smelter in KSS plant are
described sy erther Pb concentrate only. or mixcd with battery pastes or
Ph—Ag it The recovery figures ase 46-60. 97 and 98% tor .in.. sulphur.
26 Ph. resnectively, using 174-180 kW1, of cicctrical energy per ton of the
charge The working environment s claimed fo be clean with reduced volume
of waste gas 3ret (Carbin. G, Toba R Pesceteld A L S'vali, FLRECYCLING
LFAD AND ZINC TolF CHALLENGE OF THE 1990°S. Rome. taly. 11-13
Jure 19910 Pubnsher INTERY ATIONAL LEAD AND ZINC STUVDY
LROUP, SRSt James St London SWIA TLD. UK. (1991).(Met A, 940}-72-
O3 pp AR-392 (i knglish) )

bt}

Sciences Laboratores. Otawa. Canada. has developed and optimized tne acidi-
Scation—volatizaton—reneutralization {(AVR) process for the recovers and
recvehing of cvanides trom clear solutions With this process the cvamde is
recovered and enables the recuperanion of a siguficant portion of the cvanide
value present in the Au miil barren solution. Otixer provesses to remeve cyanide
utilize a supplementary chemucal oxidation treatment which generates ammonia
which s highly toxic to fish and other wildlife. The AVR process s move
economical and produces nc harmful ammoma. 23 rof. (Riveros. P.A . Molnar.
R MeNamara, V.M. Canadian Mining and Metallurgical Bulletun. (Moar.
199 . 86.(968). pp. 167-171 {in English] ISSN 0317-0926)

0913 THE TREATMENT OF EXHAUST AIR AND THE RE-
COVERY OF LUBRICATING OIL BY ABSORPTION. [BIB-
199401-52-0054)

The reduction of volatile organic compounds (VOC;) into the atmosphere is a
worldwide demand today. The absorption systemn with closed-circuit scrubbing
1s an ideal technique in reducing hvdrocarbons which evaporate dunng cold
aluminum rolling prcesses and are extracted by fans into the atmosphere.
Successfully operating plants have proven that very low residual hvdrocarbon
contents are reached and. in addition. the recovered hydrocarbons are pure for
reutibisation n roliing processes. Graphs. (Schmaiz. K. Lerch H.: ALU-
MINIUM 2000. 2ND INTERNATIONAL CONGRESS ON ALUMINIUM
1993. VOL. II. Florence. Italy. 29 Mar -4 Apr. 1993, Publisher: INTERALL
PUBLICATIONS. Via Respighi. 246, Modena. faly. (1993). (Met A 9401-
72-0034). pp. 273-289 [in English].)

0914 ENVIRONMENTAL AND SAFETY ATTRIBUTES OF
WATERJET CUTTING. (BIB-199401-53-0043]

Tae wndierent characteristics of ultrahigh-pressure waterjet technology resolve
many of tedsy’s concems over i::th environriental and operator sajety in the
work place. Advances in waterjet cleaning provide an aiternative solution to
today’'s envirommental processing problems. This paper examines the environ-
mental and safety attributes of waterjet cutting as an alternate to other conven-
t:onal .nd non-conventional methods. The: conventional methods of cutung
matenals such as paper or GFRP can create an nordinante amount of arrborne
dust. Cutoff saws used to de-gate metal castings can create 2 dense fog of
airbomne particulate. Cuting these matenals as well as an endless list of others
with waterjet or abrasive waterjet (AW virtually elimmates this hazard. The
waterjet stream traveling at three times the speed of sound pulls the potential
airbound kerf material into nself and safelv deposits 1t in 2 catcher. Plasma arc
and lasers bum matenials which can create heat-affected zones and emit toxic
tumes. The abrasive waterjet can cut heat-sensitive materals such as aluminum.
steel. ttansum. and nickel allovs without risking heat damage. Fume exwractors
are not required on waterje* or AW J systems Potentially hazardous chemical
coolants and lubricants required with conventional cutting tools are not needed
with waterjet processing. The latest ultrahigh-pressure waterjet svstems utilize
closed-loop water recirculation systems minimizing water consumption. notse-
abatement technuues keeping sound levels 75 dB. and waste disposal systems
that separate the kerf matenal from the water simplifving the disposal process

(Burnham. C . Sepe. R.. ADVANCED MATERJALS PERFORMANCE
THROUGH 1" {INOLOGY INSERTION VOL. 38. II. Anaheim. California.
USA. 10-13 May 1993, Publisher: SOCIFTY FOR THE ADVANCEMENT OF
MATERIAL AND PROCESS ENGINEERING. P.O. Box 2459. Covina Cali-
forrua 91722. USAL (1993). (Met. A.. 9401-72-0004), pp. 1692-1699 [ Eng-
lish].)

0915 THE GREEN ANODIZING LINE. {BIB-199401-57-0087}
Siijppo!l Aluminium 10 Amsierdam. Holland, has built a brand new. completcls
automatic anodizing hne. Duning the prepanug ot the las-out. they discovered
important energy-saving features The speaher world like to tell 1n which way
an anodiziag line in Holiand has te be built to reach the heavy requireniem
present and especially future environmental regulations The Duteh An
Asrociation has requested the Envizonmental Studies Departmentof - . i




Universiny, to mvestigate possibiliies of preventing of waste and emussrons in
anodizing companies A hist of approx 40 prevention measurements has been
compiled Some of them are known and easy to execute m every anodizing plant
but some of them. while logical. had not vet been used. Shjppol has used the
recommendations for its new plant and on that basts the company has aow bt
the fiwsr environmetaily fniendiy "green anodizing hine™ o Holland and probably
also in Ewope. (Potter. H.. ALUMINIUM 2000. IND INTERNATIONAL
CONGRESS ON ALUMINIUM 1993. VOL. 1L Florence. Italv. 29 Mar.-3 Apr.

1993. Publisher: INTERALL PUBLICATIONS. Via Respight. 246, Modena,

haly. (1993). iMet A 9401-72-0034). pp. 17-26 {n English} )

0916 A NEW CONCEPT IN SURFACE FINISHING TREAT- |

MENT ON ALUMINIUM [BIB-199401-57-0088]

A tougher legislation on classified wastes of hydroxde sludge has made the |

alummium coaters companies assume responsibility for the application of sone
procedures concerning a technology called “clean™. In fact if the effluents oy
hyvdroxide previpitation wreatments are still being often used, the difficulties that
appexr when using this method are several. Therefore. we propose a “clean
echmology™ for "¢ near future. which 1s mainly devotedto the product. addmve:
and equipment development and grants Al protection by anodising and or
lacquermng witk: the recyching solution. approaching the optimum “zero reject™.
Pickling. etching colouring. sealing and lacquenng products permits the appii-

cation with recovery equipment based on ultrafiftration. reverse osmosis. 1on -

exchange. evaporation. ¢tc. making possible Al protection with “clean technolo-

INTERNATIONAL CONGRESS ON AT UMINTUM 1993, VOL. IL Florence.
ftalv. 29 Mar-34 Apr. 1993, Publisher: INTERALL PUBLICATIONS. Via

0919 FUTURE OF [RON AND STEELMAKING. [BIB-199401-
71-0041]

This gouble volumes gives a retrosprctive and an outlook for the future of
steelmaking processes (the future evolulion of e steel industry. the trends in
sieel consumption. the stexl production. and 1ts geographical repartinon. raw
matenals). Energy sources are reviewed in view of the necessity to reduce CO-
emussion and to comply with stncter ecological constraints The hiterature
closing date was the end of 1990. English and German subject indexes are
provided. (Nilles. P.. Publisher: SPRINGER-VERLAG. P.O Box 503. 1970
AM Dmuiden. The Netherlands. (1992). (Met A 9301-72-0056). Pp 532 [in
English].)

0920 CURRENT ENVIRONMENTAL ISSUES FACING THE
LEAD, ZINC AND CADMIUM INDUSTRIES. [BIB-199401-71-
0055)

Chall tothe ¢ ed production and use of Pb and Cd have mcreased
Juning the past several vears. These chalienges have been on charges that the
production and usc of these metals result in illness in both occuptationally
exposed workers and the general population. Prominence has been givento some
studies suggesting subtle. but perhaps adverse health effects on workers and the
general population. Both Pb and Cd are toxac and both ha»e produced well-docu-
mented cases of illness Lead attacks prmaniyv the nervous system. the he-
matopoettic or blood formmng svstem. and the kidney. There have been

: suggestions that low level Pb exposure can result in lowered mmelligence in
eres” and "zero reject”. Graphs. 6 ref. (Amigo. J.. ALUMINTUM 2000. 2\D |

Respighi. 236. Modena. Ttaly. (1993). (Met. A 9401-72.0034). pp. 27-50 [m

English})

0217RECYCLING TECHNOLOGY IN THE JAPANESE ELEC-

TROPLATING INDUSTRY. [BIB-199401-58-0016)

Recyveling and recovery of plating chermcals and water are indispensable tech-
nologies in the Japanese electroplating mdustry due to pollution problems and
conservation of resources. The Environmental Admmistration of Japan has
hecome mcreasingly more stmgent since 1970. The first il erisis in 1973 drew
attention to the increased need of recveling resources. This paper describes basic
concepts of recveling and recovery technologies whi - * ¢ a portable tvpe of
ion exchanger used in plating processes. It also reports centralized ion exchange
regeneration system (so-called iesource center) which has been successfully
operating since 1976. and has been contnbuting for recvcling of resources n
large recyveling loops wn the Japanese electroplating mdustry. (Yagishita, A
Fukuta. I, Yagishia. K.. FIRST INTERNATIONAL CONFERENCE ON
PROCESSING MATERIALS FOR PROPERTIES. Honolulu. Hawai. USA.
7-10 Nov. 1993. Publisher: THE MINERALS. METALS & MATERIALS
SCCIETY (TMS). 420 Commeoenwealth v Warrendale. Pennsvivania [ 5086,
USA (1993). (Met. A..9401-72-0028). pp 113-116 [1n Enghish].)

0918 IRON POWDER METHOD FOR WASTE WATER
TREATMENT. [BIB-199401-71-0001}

Dowa Mining Co.. 1.4d. has developed a method for simultaneously removing a
large number of heavy metals from waste water by using ron powder. Dowa's
study of environmental technology as a leader 1n the resource ndustry has
enabled such a unique technology to develop. The special charactenstics of the
¥e¢ powder method are introduced: simultancous removal of a large number of
harmful heavy metals and substances, e.g. high toxicity elements arsenic. 7"

and mercury. removal of heavv metais by forming ammonium complcxes.
removal of heavy metals by forming chelate complexes; removal of ferrocs-
anides and fermicvanides. removal of fluorine. and eass condensation., filtration.
and separation of the precipitates generated after reaction in the Fe powder
method Graphs. (Saito. T.. Tanaka A.. Murakami. M. FIRST INTERNA-
TIONAL CONFERENCE ON PROCESSING MATERIALS FOR PROPER-
TIES. Honolulu. Hawaii. USA. 7-10 Nov. 1993, Publisher THE MINERALS.
METALS & MATERIALS SOCIETY (TMS). 420 Commonwealth [ . War-
rendale, Pennsylvania 130%6, USAL(1993), (Met AL 9401-72-0028).pp 91-94
[0 English] )

children and may ‘mpair a vanety of biochemical processes i the body. Based
on arumal evidence b 1s regarded as a possible human carcinogen. Cadmium
attacks pnmarnily the kidney and. according to some studies. may produce jung
cancer. As a result of concerns about toxicity. gwre have been numerous
governmental and intergovemnmental initiatives proposing or enacting stringent
standards for emissions in the air and water. Concemns have also been expressed
about the levels of Pb and Cd in soil and dust from prior uses and industrial
actvaty. Addittonal concems have been expressed regarding disposal of Pb and
Cd contaming products in landfiils and municipal waste incinerators. Programs
encouraging substinstion of Pb and Cd n products with other matenials have been
suggested and outnght bans on certain uses have been cither suggested or. in
iimited cases. enacted. While Zn 1s not regarded as being a toxicant in the same
category as Pb and Cd. there have, nonetheless. been concems expressed about
Zn as a‘oxacant to fish and other aquatic organisms. Zinc runoff from galvanized
structures. which also can contain Pb and Cd. is a subject of ongoing study. 12
ref. {Cole. JF.. FIRST INTERNATIONAL CONFERENCE ON PROCESS-
ING MATERIALS FOR PROPERTIES. Honolulu. Hawaii. USA. 7-10 Nov.
1993. Publisher: THE MINERALS. METALS & MATERIALS SOCIETY
(TMS). 429 Commonsaealth Dr.. Warrendale. Pennsyvivania 15086, USA
(1993). (Met. A 9401-72-0028). pp. 14:-148 [in English).)

0921 THE QSL-REACTOR AT THE BERZELTUSSMELTERIN
STOLBERG. {BIB-199402-12-0109}

A QSL-plant at Metallgeselischaft AG's Stolbers facility avoids emission of
dust because 2 closed reactor is used as a single-step unit. Flue dust produced is
precipitated in an electrostatic precipitator and retumncd to the mixture over 2
short way using z closed dragchain convevor. Produced SO2 gos 1s converted
nto sulfuric acid at 2 high efficienc: (99.5%) because of the conunuous
production of this gas. Heat of the chemical reaction can be converted into
electrical energy and caamium and arsenic can be separated in a pure form. A
flowsheet of the QSL-process is shown and described (Hohn R.W . Deininger.
L.E.. EDITED PROCEEDINGS TENTH INTERNATIONAL LEAD CON-
FERENCE. Nice. France. 29-31 Mav 1990. Publisherr LEAD DEVELOP-
MENT ASSOCIATION. 42 Wesmouth St. London WIN 3LQ. UK. (1990;.
(Mer A 9402-72-0123). pp. 141-146 [in English].)

0922 THE TRADITIONAL SMELTING PROCESS: ADAPTING
IT TO THE *UTURE NEEDS OF THE ENVIRONMENT. [BIB-
199402-42-0112]

- Traditionalls. the majonty of the pnman 1cad consumed by the world has been

produced from galena by roasting the ore followed by reduction 1n 3 shaft
fumace In recent vears. pyvrometallurgical processes (OSL. Koveel. Ou-
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tokumpo. Isasmelt) have emerged In other research n the hydrometallurgical
ficld. methods using the chlonide route have resulted. Production ot SO: and dust

during lead exiraction and ecoromics of Pb extraction processes are desenbed |
briefly. (Ferqusl .. EDITED PROCEEDINGS TENTH INTERNATIONAL

LEAD CONFERENCE. Nice. France. 29-31 May 1990, Publisher: LUAD
DEVELOPMENT ASSOCIATION. 42 Wevmouth St.. London W1N 3LQ. UK.
(1999). (Mt A.. 9402-72-0123). pp. 165-169 [n Enghsh].)

0923 DEEP SEWAGE TREATMENT AT CRYOLITE AND

ALUMINIUM SMELTERIES. [BIB-199402-12-0156)

A method for removing fluoride from waste waters 1s proposed which mvolves
a combin- 1 greatment by hime und carbon dioxide. Fluonide 1ons 1n the waste
waters are adsorbed by the surface of the freshly preciprtated calcium carbonate
cristals. The method has been tested on weakly mineralized waste waters of
crvolite and aluminu— plants with mitial fluonde concentrations of 3 and 12
mg dm®. The flusride content is reduced to the maximum acceptable concentra-
tion (0. 75 mg dm”) by adding 1-1.5 g of calcium oxide 1 mg of fluoride. with a
carbonation time of 90 mun. Graphs. (Morozova. V. A Kirillova G.1. Tsvetnyve
Metally. (Oct. 1992). (10). pp. 34-3 [in Russian]. ISSX 0372-2929)

0924 NONFERROUS PRODUCTION—ZINC, LEAD, AND
TRACE METALS. (NICHTEISENMETALLERZEUGUNG:
ZINK, BLEL UND NEBENMETALLE.) [BIB-199402-13-0097]
Production consumption of zinc and lead in the world. W-Europe. Asia. Ger-
many. South Korea. and Peru are tabulated for 1980-1989. Conventional pro-
duction and recvcling methods are mentioned. New developments and
environmental questions are briefly related. (Maczek H.. Berg- und Hunenman-
nische Monatshefte. (1991). 136, (5). pp. 162-155 [in Cerman]. ISSN 0003-
8912)

0925 PRESENT STATUS OF LD STEELMAKING AT KWANG-
YANG WORKS OF POSCO. [BIB-199402-45-0165]

The total production capacity of the Pohang Iron and Steel Company is reported
to have reached 10.4 million tons vear by October 1992, as against | millior:
tons in 1974. Eight design concepts which were instrumemal in achivving this
enommous growth. are i<ted. mcluding anti-pollution control systems. Extensive
operational results of their L DS system are given. Other topics are mmimizing
slag camy-over and prolonging lining life. Graphs. (Balk. D.H.. Berg- und
Huttenmannische * {onatshefte. (1992), 137.(7). pp. 298-303 {in English]. ISSN
0005-8912)

0926 IRON AND STEEL PRODUCTION. (EISEN- UND STA-
HLFRZEUGUNG.) |BIB-199402-45-0173]

Today's developments in tron and steel ndustry ase mainly ecological. 1.¢
smelter emission decrcase. Problems posed by SOz in Eastern Europe. CO: and
industrial waste worldwide. The low-pollution COREX process developed by
Voest-Alpine is descnbed. Graphs. 2 ref. (Bogdandy. L.v.; Berg- und Hutten-
mannische Monatshefte. (1991). 136. (). pp. 152-156 [in German] ISSN
0005-8912)

0927 PROCESS TECHNOLOGY AND PLANT CONSTRUC- .

TION. (VERFAHRENMSTECHNIK UND ANLAGENBAU.) [BIB-
199402-45-0174)

The COREX process for blast-furrace-quality iron production is taken as an
example for discussing vasious aspects of metaliurgical process equipment.
Emission charactenstics of different processes are compared. Use of expent
systems and automation for integrating process industry is represented on blnck

Soviet Castings Technology (Now: Russian Castngs Technology) (See Also
Litemoe Proizvodstvo). (1991). (2). pp. 49-50 [in Enghsh]. ISSN 0891-0316)

0929 IN PLANT AIR POLLUTION CONTROL SYSTEMS FOR
DIECASTING MACHINES WITH WATER SOLUBLE DIE
LUBE. [BIB-199402-51-0284]

In 1983. Aercology was challenged with the tsk of developing an efficrent ar
potlution control system for aluminum die casting machines using water-soluble
die lubncants. The man design goal was to develop a svstem that eliminated the
problems associated with large. hugher-cost. ducted systems and could effec-
uvely control the contaminants generated in these operations. This paper outimes
the design problems and their solutions. with additional discussion of syvstem
mantenance considerations. (Schneider. D.. 17TH INTERNATIONAL DIE
CASTING CONGRESS AND EXPOSITION. Cleveland. Ohio. 'SA. 18-21
Ot 1993. Publisher: NORTH AMERICAN DIE CASTING ASSOCIATION.
Rosemont. lilinois 60018, USA (1993). (Met. A 9302-72-0159). pp. 133-136
[in Enghsh})

0930 COOLANTS AND LUBRICANTS: THE TRUTIL [BIB-
199402-52-0203)

The principal types and functions of metalworking fluids are examined. with
attention given to minerai and symihetic oils. water- based fluids. and major
additives. The discussion covers the main advantages and disadvantages of
various tluid formulations. efficiency ranges of lubncating additives. selecting
the right combination of additives and chemical blends. and principal types of
laboratory tests. Workers health considerations and environmental concerns are
also discussed. Graphs. (Bienkowski. K.. Manufactunng Engincering. (Mar
1993). 110. (3). pp. 90-92. 94. 96 [in English]. ISSN 0361-0853)

0931 HOW TO SOLVE THE SOLVENT REDUCTION/INDUS-
TRIAL CLEANING PROBLEM . [BIB-199492-52-0209]

The principal questions that have to be addressed by the US stamping industry
to successfully change over from the vapor- degreaser solvents that are soon to
be banned by the EPA to a less regulated or unregulated cleaning method ae
exanined. Solvents to be phased out by 1995 include CFC-113 (Freon) and
1.1.1-tnchloroethane (methy chloroform). as well as halons and carbon tetra-
chlonde. In particular. attention 1s given to the following five areas: overall use
of vapor degreasers. production mformation. nformation on new equipment.
environmental information, and economic information (Murphy. R.. Stamping
Quarterly. (Spring 1993). §. (1). pp 46-50 [in Englishj. ISSN 1043-5093)

0932 LATEST DESIGN TECHNOLOGY FOR COAL-FIRED
LARGE-CAPACITY ADVANCED STEAM CONDITION SU-
PERCRITICAL SLIDING PRESSURE BOILERS. [BiB-199402-
61-0181]

Nowadavs Japanese utiliies are pursuing thermally high efficient power gen-
eration in order to save fuel : ad protect the global environment by adopting
advanced steam conditions for coal-fired units. Coal-fired units have been
designed with the following features i addition i Japan: (1) large capacity. (2)
capability for burning vanious kinds of coal, (3) excellent capability for DSS. (4)
fast start-up and shut-down capabilities and ($) runimum air poliution inciuding
NOx. The neede for higher steam conditions have resulted m the development
of various unique technologies for coal-fired boilers These advanced technolo-
gles developed by Mitsubishi Heavy Industnes, Lid (MHI) for coal-fired

" advanced steam condition supercritical shding pressure botlers are introduced.

diagrams Graphs. (Puhninger. O., Berg- und Huttenmannische Monatshefte. -

(1991). 136, (5). pp 165-1169 [in German] ISSN 1005-8912)

0928 EQUIPMENT FOR THE ADDITIVE TREATMENT OF
CAST IRON. [BIB-199402-51-0175)

Previously abstractea from onginal as tem 9210-51-1421. A technology which
makes reduction in smoke emission and befter modifier use possible was
developed Anintermediate cast ron modification 1n a reactor allowed a higher
usage of magnessum. reduction of sulfur content. chimination of smoke enussion,
and :mproved mechanical charactenstics of parts cast from VCh50 cast wwon
The technique can be used 10 small serres. mass. and sne piece casting produs -
tron Graphs (Dmstnies. S P Enshkanov, E AL Alabin, A L Karpenko, V[

refernng to the design of 1000 MW boiler. The applications of Cr—Mo steels
and austemtic stamnless steels 1n boilers are discussed Graphs. (Hisatome, M.
Maruta. T Soda. M. Hashimoto. T.. Sato, S.. Mitsubishi Heavy Industnes
Technical Review. (Oct 1993). 30. (3). pp 162-168 [in English]. ISSN 0026
6R[7)

. 0933 THE NEW SIEMENS/KWUMODEL V643 GAS TURBINE.

(MITS BISI 28044). [BIB-199402-61-0245)

A descnption is given of three gas turbines. the two lasger being developed from
the smallest by scaling. which are said to be suitable for base load operation in
combined gas and steam piaats Improvements over previous models are noted
particularly 1 the compressor and combustion chamber Hybnd bumers which

- ca run on coal gas are said 10 @ve fow NOy and CO emissions From German
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(Becker. B. Zregner. M | Motortech Z., (1988, 49 «8). pp 13328 [
Enghsh|

0934 COREX PLANT IN POSCO. [BIB-199403-42-0170}

In the carly 2000s. a part of wonmaking faciliies ot POSCO such s blast
fumaces. woking ovens and sinter plants operated since 1973 and 1976 are
expevted to be replaced (30 v ears [fe expevtancy). Replacement by the conven-
uonal blast fumace provess with acceptable poliut:on control requires hugh
mvestment capital cost. but nevertheless the lach of production flexabilitne and
the restnction of raw matenal conditions are stll remanmg problems. Theretoxre
it was devided that the Corex process. the only commercrahzed smelting
reduction process in the world untif now. will be introduced to POSCO with the
scale-up to 600 000 metne tonnes vear production capacity. In panaliel the R &
D program 1o develop a new ronmakimg process utilizing fine raw matenals i
beng carned out on the basis of Corex technology. POSCO. which accom-
plished 21 million tonnes of annual st2el production in a quarter of a century's

construction work until October 1992, will contnbute to the developmentof ron -

and steel makung technology by the introduction of C.rex Plant and the perform-
ance of the R & D program. (Shin. Y M2 Use of Coal tor Hot Metal Production.
Dusseidort. Germany. 10 Mar. 1993, Publisher: Veremn Deutscher Exsenhutten-
kute. Sohnstrass 65. Postfach 105145 D-4000 Dusseldort 1. Germany. (1993,
Paper No 3. (Met. A 9403-72-0203). Pp 13 {in English})

0935 CFB REDUCTION OF FINE ORES WITH COAL—THE
LURGI CONCEPT. [BIB-199403-42-0172}

The crude steel output in 1990 was in the order of 770 million t worldwide. More
than 60°% of this output was obtained \ia the blast funace converter route and
the balance prncipally via the scrap EAF route. In the face of the current
stagnation of total consumption. steel producers are increasingly exposed to
economic and ecological pressure. The concept proposed by Lurgi. to reduce
fine ores with coal in the circulating fluidized bed. meets the demands made on

a provess of the future Using low-cost raw matenals and pnimary energy that

are available world wide. high-grade direct reduced iron 1s produced which as
highly metallized HBI briquette helps compensate for the contaminants intro-
duced by scrap as feed material in electric arc furnaces. as 3 muxture of
fine-gramned DRI and char injected into the blast fumace allnws one to enhance
the capacity of existing biast fumaces. or together with the char produced
constitutes a seif-fluxing intermediate 0 an altemative smelting reduction
provess. Compared with other direct reduction processes. the operating costs and
capital outlay for this process method are low and its ecological mmpact s
mirumal thanks to the closed. energyv-balanced concept. Graphs. 4 ref. (Hirsch.
M. Bresser. W.o Schiebusch. D.. Use of Coal for Hot Metal Production.
Dusseldort. Germans. 10 Mar 1993, Publisher: Verein Deutscher Eisenhutten-
leute. Sohnstrass 65. Postfach 165145, D-4009 Dusseldorf 1. Germany. 1 1993).
Paper No S (Met. A 9403-72-0203). Pp 16 [in English].)

0936 PROCESS EXHAUST GAS PURIFICATION IS PAYING
OFF FOR ALUMINTUM MANUFACTURERS. (IN DER ALU-
MINTUMINDUSTRIE AMORTISIERT SICH DIE REINIGUNG
DER PROZESSABGASE.) [BIB-199403-42-0202]

Environmental protection was for Al producers an ecological challenge. The
problem 1s. however. solved now. The solution 1s 3 dry exhaust gas punfication
plant with fluoride gas recuperation. A Norwegian company has developed the
know-how over a2 peniod of 40 vears 1 ref (Keul E.. Werkst lnnov.. (Feb
1991). 4. 1). pp. 50-52 {in German]. ISSN 0934-732)

0937 REDUCTION OF EMISSION OF NITRIC OXIDESIN THE
TRON AND STEEL INDUSTRY. (REDUCTION DES EMIS-
SIONS D'OXYDES D'AZOTE EN SIDERURGIE.) (BIB-199403-
450208}

Approumately 30 000 t of mitnic oxides per annum are discharged into the
atmosphere by the French won and steel industn EEC member countnies aim.
a4 pronty, fo reduce these cnissions The main nitne oxide enussions @ 50"y
occur dunng sintering 10 the coking plant. in heating fumaces and 1 a fesaer
extent. duning mitic acid pichling \fter a deseniption of the formation of the:
ondes. the possible means of reducing these emissions are discussed These are

selection of coals with a low nitrogenous compound content. treatment of the
coals (the coling provess van be considered as a codl treatments and treatment

of the emutted siderurgical gases. 7 ret. 1Gnffay. G . Dicque. B Rev. Metall |
Cak Int. Tech. ¢Oct 1991). 88, (10). pp 1001-1006 [1n French] ISSN 0035-
1363,

0938 ENVIRONMENTAL MEASURES IN EUROPEAN SIN-
TER PLANTS AND BLAST FURNACES. MIT FE 28952). [BIB-
199403-45-0249)

Previousiv abstracted trom erignai as stem 9206-35-0702. 102 5 mullor t hot
metal have been produced m the member countner of the European Biast
Fumace Commimee mn 1990 At present. there are sull differences m terms of
pollunon conrol requirements n the individual member counines. which lead
to competitive distortions m terms of the costs incurred for the construcuon and
operation of environmental protection tacilities. Standards in thus respect have
been set by the Technical Directive "Clean Aar™ adopted in Germany in 1986,
which has been followed in part also by several cther European countries. This
report. which 1s based on an mquins. outhnes some measures tor the protection
of the environment m European sinter plants and bixct fumaces Plant data ot
different production units trom Belguan., Germany. Finiand. Great Britian,
Holland. Italy. Luxembourg. Austna and Sweden have been used for the
preparation of the documents for evaluation purposes. These are complemented
by examples of plant and pro:ess technologies apphied for the protection of the

' envirenment Graphs. (Lungen. H.B.. Theobald. W.. Stahd und Ersen. (16 Dev.

1991). 111, (121, pp. 97-104. 168 [ English]. ISSN 0330-3803)

0939 APPARATUS FOR TREATMENT AND PURIFICATION
OF WASTE GASES FROM A SECONDARY ALUMINUM
MELTING PLANT. {BiB-15540545-005¢]

A process and apparatus for punfying waste gases from a secondan aluminum
melung plant are provided. by which the mdividual waste gas flows are collected
and thermally post-combusted. wherein the gencration of the energy necessary
for post-combustion s provided by waste substances of high calonc value.
tSomumer. H W .. Schloderer. R . Neubacher. F.P.. (28 Sept. 1993). [m English]..
Patent no.: USS238473 (USA) Convention date: 25 Mar. 1992)

0940 ECOLOGICAL ASPECT OF MOLD PRODUCTION FOR
TITANTUM ALLOY CASTINGS. [BIB-199403-51-0435]

Previously abstracted from onginal as tem 9302-51-0302. More than 80 of
Ti alloy casungs are produced using graphite molds The graphite dust presents
a significant heahth and ecological hazard. The resin binders used in the molds
evolve significant amounts of CO: and carbon monoxide. Analysis of the options
available for making the process more ecologically safe leads to the conclusion
that molds must be replaced with ceramic preheated molds which do not react
with Ti. eg svttna (Atashov. V.G.. Trunov. AL. Chermikov. V.A.. Sowviat
Castings Technology (Now: Russsan Castings Technology) (See Also: Liteinoe
Prowzvodstvo). (1992). (3). pp. 33-34 [in English] ISSN 0891-0316)

© 0941 HEALTH EVALUATION OF THE REFINING OF ALUMI-

NUM ALLOY MELTS. [BIB-199403-51-0436})

Previously abstracted from ongmnal as tem 9302-51-0301. A new ecologically
safz flux was developed The flux has a reduced amount of tox: substance
evolution. The fluxes were evaluated dunng their use in melung of Al alloys
AK12. The flux was recommended as a cleaner 2'*emative in Al alloy refining,
A detailed analvsis of the evolved substances was carned owt. (Ermolenko. A E..
Gnnberg. A A Savichev, S A Rabinovich. A M | Soviet Castings Technology
(Now. Russian Casungs Technology) (See Also Liteinoe Prozvodstvo).
(1992). (3). pp 29-32 [0 English]. ISSN 0R91-0316)

0942 ENHANCING THE EFFECTIVENESS OF ALUMINUM
ALLOY DEGASSING BY INERT GAS INJECTION. [BIB-
199403-51-0442]

Previous)y abstracted from onginal as 1tem 9302-51-0293. An ccolomcally pure
technique for Al allovs degassing was developed The techmique reduces the
amount of hexachlorocthane released mnto the atmosphere Optimal conditions
for the processing of hypereutectic Al—Si allov KS§740 were established The
cflect of vanous additions on the hexachlnroethane produced was established
Crraphs (Palachev. VA Inkin. SV Belov . VD . hurdsumor. AV Soviet
Catings Technoloys ¢ Sow Russian Castings Technology ) (See Alse [iteinoe
Prowsodstver (19920, 03 pp 12-13 [in Enghish| ISSN 0R91.0314,

bR
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0943 ADVANCEMENT IN THE RECLAMATION OF PHENO-

LIC ESTER BINDERS. [BIB-199403-51-0447]

The development of the Alphaset process by Borden (UR) tn 1981 mtroduced
to the U foundn industny a unuque binder system tor the manutacture of moulds
and cores. The phenolic ester system was developed agamnst a bachground of
mereasmg problems with the emission of sulfur dioxide from the furane resin
svstems whach were currenthy bemng used. Since the mid-1970s, turane resins
hardened by sulfonic and sulfunc containung catalvsts were inereasmglhy bemng
used for the production of boxless moulds on 2 jobbing and semu-mechanzed
basis Expenence with the problems created by the enussion of SOz tumes at
casting led directly to the development and wtroduction of the phenol ester

an n-hne degassing filter. a casting machme. and shear {t1s totally computer-
controlled and requires highly shilled operators: Continuous cashing provides the
benefit of an even surface. which s of ngot yuality but wn the form of rods. and
which reduces the risk of condensation. The tn-line degassing filter ensures the
cleanest metal possible before casting Foundn alloys are conuinuous!y cast and
<ovled, then automatically fed to the shear where it s cut mto preces weighung
6.5 or 7.5 kg. The larges* customer base for alurunum toundns allovs s the
automotive mdustny, particularly foe use i wheels. Regarding poliuton. the
Ardal foundn has cut fluonde emussions by 3U°o. without large mnvestments in

new pollution abaterment equipment. (Sunnana. D.. Allunumo ¢ Leghe. (Ja.

systemn known as Alphaset. An mvestigaion mito the possibihny of re-using
Alphasetreclaim sand was made. in conjunction with Baker Perduns Lid Among |

the factors which were to be exammed was an assessment of the level of
reciammed sand which could be satisfacton used without probiem. and also an
examination of the eavironmental tearures of the st stem when 1t was reclammed

From the verv beginning. the benefits of fow fume at mixing and casting were
established as 3 major benefit of the phenolic ester system. and it was necessan
to assure tha these advamtages wouid be retained in 2 svstem which used
reclamed sand (in castng alumunum or copper). Graphs 4 ref. (Higemns. R.C
Stevenson. M.. IBF 88th Annual Conference—CASTCON 91 Harrogate. UK.
6-7 June 1991. Publisher: IBF Publications. 3rd Floor. Bndge House. 121
Smallbrook. Queensway. Bumingham BS 4JP. UK. ¢1991). Paper No 3. Met.
A, 9403-72-0256). Pp 22 [n English} )

0944 SILICA SAND: THE OTHER SIDE OF THE EQUATION.
[BIB-199403-51-0451}

Increased demands are being placed upon the foundry industry as a result of the
current economic and environmental sizations. This paper describes the efforts
made by one major supplier to address the problem by considenng sands and
binders together as a complete system rather than 1n isolation, and thus offer the
maximum benefits 1o the foundryman. An attempt was made to allustrate the
factors that should be considered when selecting a suitable base sand. The correct
choice. remembering that price is not necessanily the only consideration. can
open up other possibilities if 2 compatible binder svstem is also selected.
Judicious choice, to achievz a higher strength svstem. may well lead to lower
addition rates. lower cost resins, reduced mix sand costs. increased reclamation
and improved environment. Graphs. Photomicrographs. 3 ret’ (Curtis. M - IBF
8%th Amual Conference—CASTCON 91. Harrogate. UK. 6-7 June 1991,
Publisher: IBF Publications. 3rd Floor. Bridge House. 121 Smallbrook. Queen-
sway, Bimingham BS 4JP. UK. (1991). Paper No. 9. (Met A, 9403-72-0256).
Pp 16 [in English}.)

1993). S431). pp. 27-29 (in English. Italianj +

0947 A GLANCE ON THE FUTURE: PHYSICAL PROCESSES
AS PRETREATMENTS TO PAINTING? [BIB-199403-57-0267}]

Environment friendly processes are becommng more and more necessary: physi-
<al provesses might be the nght answer. Atter having made some mvestigation

about them. some testing was performed (using 3003 Al After a short survey

0945 THE DISPOSAL CRISIS—CURSE OR BLESSING INDIS-

GUISE? (BIB-199403-51-0461]

Frem the discussion presented the following conclusions can be drawn. Waste
reduction is an absolute must Waste minimization by wav of improved process
control. process change. cte. will have highest pnonity. specifically since this
will nearly alwavs be associated with quality ard or productivity improvements

Unavoidable wastcs must be used constructively as much as possible. While
external constructive use has many favorable aspects connected with 1t the legal
nisks resulting therefrom mav in many cases shift the interest towards intemnal
constructive use. 1 ¢ reclamation. Every effort must be made to use thermal
processing only where i is absolutely unavoidable because thermal reclamation
will in all cases force one to consider complicated emission legistation. If thermal
processing 1s unavoidable the lowest possible degree of thermal processing must
be applied The latest European research suggests that process temperatures of
300 'C should not be exceeded when reclaiming green sand for re-use withresin
binders. 14 ref. (Leadel, D.S . IBF 88th Annual Conterence—CASTCON 9.
Harrogate. UK. 6-7 June 1991, Publisher: IBF Publications. 3rd Finor. Brdge
hiouse. 121 Smallbrook. Queensway . Bimingham BS 4JP. UK. /1991, Paper
No 26, (Met .\ . 9403-72-0256). Pp 38 [in Enghsh]

0946 HORIZONTAL CASTING AT ARDAL FOR FOUNDRY
ALLOYS. (COLATA CONTINUA AD ARDALPER LEGHE DA
FONDERIA.) [BIB-199403-51-0538)

New computer-controlled horzontal casting equipment at Hydro Muminum's
smelter in Ardal. Norwav, allows for continunte. casting and contans a flving
shear inhed to the casting process The system consists of o castinge tumaes,

<

of the charactensucs of PVD processes. the results of the tests are presented
along with some practical considerations. (Pozzoh. $ A Mura. G.. Alurminum
2000. Vel 3. Fuenze. Italy. 29 Mar -3 Apr. 1993, Publisher: interall Publica-
tons. Via Respighi 246, Modena. Ialv. (1993). «Met. A 9403-72-0215). pp
39-68 [in English)].)

0948 ADVANCED POWDER COIL COATING: NEW POWDER
PRODUCTS AND NEW HIGH-SPEED LINE. [BIB-199403-57-
0268]

Hunter Engmeenng. a member of the b ata group ot companies. 1s a worid ieader
in coil coaung hines for steel and alumimium Hunter is constantly developing ts
range of products and machinery n order to meet the need for new products and
technologies. Presently. the major problems are poliution control and the need
tor high-performance. thick and flexible coatings. The answer 15 powder coil
coating (PCC). Hunter is now collaborating with an “industnal-pilot™ powder
cotl voating line m Italv (Otefal Sud). which i1s currently coating approx 4000
tvear of Al coils per shift. and s ready to build an onproved line. running at
much hugher speeds Expenience with the present lme has shown that architec-
tural paneis are an unmediate market. home appliances are an around-the-comer
market. and a possible "avalanche market” may be in store for the future. when
solvent poflution may cause problems to hquid painting imes. Charactenstics of
PCC archrectural Al sheet a5e descnbed. and examples are given of pracucal
workung and applications. (Biancot. E . Rota. R . Sacchi. F.. Alummium 2000

Vol 3. Firenze. Italy. 29 Mar -4 Apr. 1993, Publisher Interall Publications. Via
Respighy 246, Modena, Taly. (1993). (Met A 9403-72-0215). pp 69-86 [in
English]. )

0949 COLD SEALING OF ANODIZED ALUMINIUM WITH
COMPLETE RECOVERY AND RECYCLING SYSTEM. (BIB-
199403-57-0272}

Cold scaling (or impregnation) of anodized aium:rium has long Seen part of the
industnal anodizing prctise. but new regulations i mans countnies are limming
the use of nickel tons in the waste waters and sludges coming from the water
treatment waters. To face this problem. a special system for the recovery of the
N1 1on and the fluonde 10n from the nasmg w aters has becn set up. The procedure
proposed msures the observance of the strictest law parameters. At the same
time 2 new system for the dosing of chemical products for cold sealing has been
developed (Burbidge. A.. Pieve. A Alumunium 2000 Vol 3, Firenze, Italy, 29
Mar -4 Apr 1993, Publisher. Interall Publications, Via Respighi 236. Modena.
faly, (1993). (Met. A 9403-72-0215). pp 121-12R fin English].)

0950 WATTS NICKEL AND RINSE WATER RECOVERY VIA
AN ADVANCED REVERSE OSMOSIS SYSTEM. [BIB-199403-
580299

The report summanzes the results of an eight month test program conducted at
the Hewlett Packard Prnted Circust Board Production Plant to assess the
etfectiveness of an advanced res ene osmonis <t stem FAROS) The AROS unit.
manufactured by Water Technologies incorporates membrane matenals and
~vstern components destened to treat roctal plating rinse water and produce two
product streams 3 concentrated metal solution ~uitable tor the plating hath and
rinse waler suitable for reuse as final rinse Waste water discharge can be
virtwally climinated and sigmficant reductions realized in the need for new
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plating bath solution and rrse water (Schrmdt. € . White . LE _Ludwag R . Gor
Res. Announc. Indes. «1993), PBY3.229011 XNAB. Pp 7% [ Enzghsh] ISSN
GO97-9007)

0951 AN APPROACH TO IMPROVE THE QUALITY OF HOT

 extent possible. Additonally. with recent increased concem for global warmmng

DIP LEAD—TIN ALLOY COATING. [BIB-199403-58-0314]
Rare earths and gallium were added to hot fip Ph—Sn allov coatings. Optum:-

zation was camed out of these added elements The surface appearance and the
 aspects for characterzing ané decreasing tluorocarbons are dscussed. 3 ret

antcorrasion and antroxidation properties of the ceatmgs were wmproved by
those elements On the other hand. the pollution induced by Po was reduced
Photomicrographs. § ref (Kong. .. Matenals Protection (Chmna). « Aug 1991).
24, (8). pp. 26-29 [in Chinese}. ISSN 1001-1560)

0952 CREATIVE DESTRUCTION OF EXISTING SOLUTIONS
IN FAVOUR OF ECOLOGICALLY BETTER ALTERNA-
TIVES (RETROACTIVE COVERAGE). |BIB-199403-61-0265]
in the past few months. there has been a change over in the matenal used for
bottle neck fabelling from Al to paper on the basis of “evological requirements™

ton. vanability amonz and stabthiny within pots. conssstency of high current
ethiciency. life of the celis. management of anode etfects. etc The umpacts that
operattonal procedures and work practices have on keyv parameters. thew rela-
tronskap to the nventery of basic knowledgv abuut the Hall Heroult process and
the expectatrons for relative improvements are 1dentified and quantified to the

and environmental eftects of carbon monoxide and CF 3 enlarging the mdusuns >
contpuing concern and responsibility tor the immediate surroundings ot 2 plant.

(Rechards, N E.: Light Metals 1994, San Francisco. Califorma, USAL 27 Feb -3
Mar. 1994, Publisher: The Minerals. Metals & Matenals Soctery, 429 Common-
wealth Dr.. Warrendale, Pennsyvivania 1508 US L ¢1993) (Met A 9404-72-

" Q317). pp. 393402 {in English}.)

EPH-Tochter haendler und Natermann in Hannover. Germany comments on

eco-marketing i the brewmng mdustry with the exampie of Al boftie neck
labelhing It s plaindy absurd to talk of a "perisonous” or “noxious”™ matenal
Aluminium has on the basis of ns atractive quahities. a large share of the
packaging market. The questions "How shall we explain to the consumer that
we gave up such an ecologically-nreproachable material as Al n favour of
paper? Shall we. m another few vears. give up paper also” were posed. (Alfed)
‘Verpack -Rerat  (May 1991).¢5). pp. 85-8% {in German).)

0953 ECOLOGY—MAXIM FOK THE 1990S—A CHOICE BE-
TWEEN ORDER AND CHAOS IN REFUSE. (RETROACTIVE
COVERAGE). [BIB-199403-71-0124}

Ecological and economic aspects of energy and recyveling are considered. both
mn general terms and m the specific case of aluminium. Fundamental to this s a
knowledge of themmodinamues. An overall energy balance (manufactunng.
usage and recveling) 1s required from an ecolomcal and economic pont of view
and Al like no other matenal. has an excellent chance of becoming the material
of the future. It fulfills outstandingiy the requirements of a cvchcal system and

both manufacturer and user of Al products have long made use of 1ts recveiabil-

1ty The high value of Al used products enable collection and processing systems
1o be miroduced without the need for subsidies. (Alfed). (Bald. L.. Verpack.-
Berat.. (Oct. 1990). (10). pp. 18-22 [in German].)

0954 GLOBAL CONSIDERATIONS OF ALUMINIUM ELEC-
TROLYSIS ON ENERGY AND THE ENVIRONMENT. {BIB-
199404-42-0248]

Aluminium production requires resources in the form of energ: and minerals.
and the by-products of the process have an impaci on the environment. Important
tasks for the -\l producers are 1o use the energy and the raw-matenals more
efficiently, and to reduce the amounts of vanous harmful gaseous and particulate
emissions and their negative «ffects on the surroundings. The ways that the Al
producers can contribute to lower the total energy consumptinn and reduce the
emissions are reviewed and discussed. Graphs. 12ref (Hugi  R.. Kvande. H.:
Light Mctals 1994, San Francisco. California USAL 27 Feb.-3 Mar. 1994
Publisher. The Minerals. Metals & Matenals Soziety. 420 Commonweaith Dr .
Wasrendale. Pennsvivania 15086, USA. (1994). (Met. A 9404-72-0317). pp
373-380 {in English}.)

0955 STRATEGIES FOR DECREASING THE UNIT ENERGY
AND ENVIRONMENTAL IMPACT OF HALL HEROULT
CELLS. [BIB-199404-42-0251]

The electrolytic production of Al in a molien ¢ryolite bath depends upon. as
major raw matenals. alumina, clectncal energy. coke, pitch, and aluminum
fluonde From hoth cconomic and environmental aspects. conservation of these
nputs. decreasing the cnergy 0 or operating voltage across cells, rmsing
production. controlling and munimuzing emissions from reduction plants are
extremely important to cvers pnmany Al producer Due to the complen and
nteractive nature of the parameters. fixed and vanable. fundamental to the
clectrolvtic process, there 1s a lierarchy of choices possible for addressing and
improving. for instance. components of cell voltace, heat balance and consenva-

0956 REVIEW OF THE RETROFIT PROGRAM FOR THE
PREBAKE POTLINES OF HYDRO ALUMINTUM AS. [BIB-
199404-42-0253]

Hyvdro Aluminium a.s. has continuously improved and retrofitted its old prebake
potlines. The most common structural changes made w cell revofitung are
mtroduction of pomt feeding of alumina. improved cathode design and matenials.
use¢ of larger anodes. and rearrangement of the current busbar system in order to
w.prove the magnetic conditons ! the cell Technical cesults are presented
together with a discussion on how continuowsiv improved techmcal resulis.
productivity and finally outcome is possible through increased knowledge about
the organizational processes, and how these provesses are influenced to take the
desived directions for successful operations Graphs ref (Moen. T..Vee. KO

» Gyorven. S.; Solbu. A jordai. P.. Light Mawis 1554, San lransises. Califerma,

USA 27 Feb-3 Mar. 1994, Publisher: The Minerals. Metals & Matenals
Socters. 420 Commonwealth Dr.. Wamrendale. Permsylvania 15086, USA.
(1994). (Met A 9404-72-0317). pp. 413-413 [in Enghish].)

0957 RECENT DEVELOPMENTS IN THE LEAD INDUSTRY:
SOME ASPECTS OF SMELTING, REFIRING AND ENVIRON-
MENTAL ISSUES. [BIB-199404-42-0313]

Considerable progress in the development of the new direct smeltng processes
for Pb has been made although not all the problems have been solved. QSL.
Kiveet and Isasmeit together with increased contnibution from the ISF. amount
to a shift of 18% awav from the sinter blast tumace route in a penod of seven
tw eight yvears. They offer lower production costs and reduced capital costs and
demonstrate the possibility of greater efficiency in controlling emissions of Pb,
S0z and other toxic dusts. As Pb's image problem is rectificd. new applications
such as the development of advanced Ph—acid bantenes for electric vehicles
will proliferate. 9 ref. (Temple, D.A.: Eleventh intemational Lead Conference.
Venice, laly, 24-27 May 1993, Publisher: [.cad Development Association, 42
Wevmouth Swreet. London, WiN 3LQ, UK. 1933). Paper 8.1, (Met. A 9404
72-0347). Pp 9 [in English}].)

0958 THE KIVCET PROCESS: 12 YEARS’ EXPERIENCE AT
PORTO VESME (1981-1993). [BIB-19940442-0314]

The KSS Pb plant of Portovesme (KSS Kiveet Samim Snamprogetts). 1s the
largest Pb smelter in the world based on a new technology of direct smelting, It
is located at Portovesme, Sardinia (italy). under the ownership of Nuova Samim
S.p.A The KSS plant started up in Februany 1987 and two vears after the start-up
the results obtained from the process. with respect to production cost and
ecologgcal factors. were better than expected. Since June 1990 capacity of the
KSS$ plant has been increased to 800 tday of charge and the KSS fumace has
been teating 2 wide range of Pb corcentrates. Zn feaching residucs. and
secondury Pb beanng miatenals, with a 96» continuous runming. As far as the
environmental hygiene and the protection of workers s concemed. the expen-
mental data detected by monitors. either in the working area and on the ground
outside the complex. are widely below the stricter new limits recommended by
the EFC (Economic European Communits yrules and by [tahian law . For the time
being the KSS plant of Portovesme 1s the biraest Ph running plant i, the world
based on a new technolegy and 1t represents a milestone 1n the Ph and /in
ndustny (Ibha, R Fleventh International Lead Conterence. Veniee. ftaly, 2427
Mas 1993, Publisher Lead Development Association, 42 Wesmouth Street,
fondon. WiN 3LO. UK. (1993), Paper 8 2.0 Mot AL 9404.72-0347), Pp 26 {in
Fnglhish] )

<




0959 RECENT DEVELOPMENTS IN IRON ORE SINTERING.
IV. THE SINTERING PROCESS. |BIB-199404-42-0324]

The major developments around the sinter stand are i tour areas: (1) energy
consumption. (1} productiviny, (i) process control. and (1v) envwrenmental
contol - Significant reductions 1 energy requirements have airead: been
achieved as a result of installing heat reaoveny svstems, improved ignition.
devreasing air leakage. mproved raw matenals chanctenstics. and wmproved

© 0963 INJECTION OF SILICA FLUX TO A NICKEL CON-

VERTER THROUGH A SUBMERGED TUYERE. [BIB-199404-

- 42-0378]

A 37 x 7 m Peurve—Smith converer at Kalgoorke Nickel Smeler 1s being
tfluxed by mjecung silica sand through a submerged mvere Flux injecton

. chmmates fugitive ermussions of sand mto the workung environment which 1s

fan control. Increased productivits 1s achieved by maximsing the - -old o sinter -

product. Thrs s influenced by factors such as uniformity of sintenng both
honzontally and verucally m the bed. sinter bonding strength. crushung of the

as bed depth. size distnbution of cohe breeze. igmtion. plant avaiability. and
oxvveen enrichment mav akso have an effect on productivity . The latest plant
control systems are based on artificial intethigence and therr use 1s spreading
The main empsions from snter plants are dust sulphur oxides. and nitrogen
oxidss. Manv plants have mstalled electrostatic precipiators io control particu-
late emissions and can achieve levels 50 mg Nm®. Desulfunzation equipment
has been mstailed at about one-half of the operatmg plants in Japan but at only
one plant in Europe. Graphs. 60 r+f. (Dawson. P.R.. [ronmaking and Steclmalk-
wme. 11993). 20. (2). pp. 150-159 [in Engiish]. ISSN 0301-9233)

0960 ENVIRONMENTAL PROBLEMS AND SUMITOMO'S
NICKEL REFINING TECHNOLOGY. [BIB-199404-42-0327)

In nonferrous mdustry. a company cannot continue its business activities nor
coexist i the regional community of the company has no adequate countermea-
sure against environmental problems such as arr pollution and industnial waste
water. Thus. the environmernital problem is the most serious theme for Sumitomo
stnce fts copper refinng was begun 400 vears ago. This report descnbes
Sumitomo’s fundamental policy. the accumulated technology and the counter-
measures for solving the problems together with the process for recovenng the
ongnal phase m nature from the rumned state. Sumntomo’s mickel refmmg
technology developed based on these efforts is akso descnbed. 3 ref. (Ueda. M.
Proceedings of the Internatonal Conference on Muung and Meullurgy of
Complex Nickel Ores. Jinchang. China. §-8 Sept. 1993. Publisher International
Academuc Publishers, 137 Chaonet Dajie. Beyjing. 100010, China. (1993). (Met.
AL 9304-72-0356). pp 12-21 {in English].)

0961 SILVER CHLORIDE: REDUCTION TO METALLIC SIL-
VER. [BIB-199404-12-036-4]

Several methods of reducing silver chlonde to metalhic silver are discussed. The
<lassic thermal reaction with sodium cabonate and then some expenence with
hvdrazine ase pven. Finally. the work to reduce the boilmg and smoking of the
sodium carbonate procedure 1s descnibed A study of the chemical reactions and
the emperatures at which they occuris outhined The simple tests that were made
to v to esplain the reduction in smoke are jiven. The procedure using lower
temperature (below the melting pomt of Ag)and some borax inthe mux 1s given
% ref. (Loewen. R.. Precious Metals 1993, Newport. Rhode Isiand. USA. June
1993. Publisher: International Precious Metals Instiage. 4905 Tilghman St
Suite 160. Allentown. Permsyivamia 18104, USA. (1993). (Met A, 9304-72-
0357). pp 181-192 (in English] )

0962 PRECIOUS METAL REFINING; MEETING THE CHAL-
LENGE OF THE 1990°S. [BIB-19940442-0368)

The 1990s pose manv daunting obstacles for refiners 1n general and precious
metal refiners i particular The stnngent environmental laws have required
many orerations to undergo very expensive process control improvemients fo
erzath limitortotally eliminate emussion of certan effluents into the air or water
Tiehter requirements are also n the products that cach customer may require

expenenced using the traditonal method of tuarg throueh the mouth It also
devreases the converter’s rehance on cranes. and decreases « utof the wind ime.
thus increasing converter utilisation. This paper discusses the design and opera-

¢ uonof the flux injection system and compares it with the current practice of tlux
sinter product. and slection of screen aperture for return fines. Other factors such

addition by boat Graphs. 4 ref. iCuishaw. C P Hunt A G. Nidman. M
Corvertng. Fure Refinng and Casting. San Francisco. Calhforma. USA 27

" Feb.-3 Mar 1994, Publisher: The Matenials. Metals & Matenals Socrets. 329

Commonwealth Dr.. Warrendale. Pennsyivani: 15086 USA (1993), (Met AL
9404-72-0361). pp. 79-90 [in Enghsh].)

0964 THE. KENNECOTT—OUTOKUMPU FLASH CONVERT-
IENG PROCESS. [BIB-199404-42-0380}

The Kennecott—Outokumpu flash smeltmg provess was developed to commer-
c1al stage dunng the 1980s. The first flash converting process in full industnal
scale will be put mto operation &1 Kermecott Corporation’s Sak Lake Ciny Plant
m June. 1995 However. bevause the new process sull raises many basic
questions and there exist some misunderstandmes regarding the process concept
and its benefits, the most essential facts and most misieading ficuons are
discussed The requirements of today for a moder: converung operanon nclude
evonomi-al. metaliurgical and environmental issucs. The flash converting proc-
e¢ss tultills all of these crtena. Graphs. ¥ ret. (Hanmiala, P2 Kojo. |V .. Kyto.
M. Convertng. Fire Refiung and Casting. San Francisco, California. USA_ 27
Feb -3 Mar 1994, Publisher: The Matenals. Metals & Matenals Sociery. 420
Commonwealth Dr.. Warrendale, Pennsyivarua 15086, USAL (1993, (Met AL
9404-72-0361). pp. 107-119 [ English] )

0965 INCREASE OF CONVERTER AISLE PRODUCTIVITY
AT RONNSKAR. [BIB-199404-42-0394]
The productivity of the Ronnskar smelter 15 heavily dependent on 2 high

. converter aisle operation The output has sicadily incteased and the quahity of

the anodes has mproved substantiatiy . This has been achieved through sched-
uling converter operation. mmproved mamtenance and qualits teamwork. New
measurement technologies have helped to understand the metallurgical process
and hence allow for better process controi and lower unit cost The improved
availabilty resulted in lower ber of hot unmits needed. This led to Tower
energy consumption and reduct.on m manpower The umprovements are also
demonstrated by improved environmental performance of the smeiter. Graphs
(Nsstrom. L.: Lundstrom. J.: Converting. Fire Refiming and Casting. San Fran-
cisco. California. US AL 27 Feb -3 Mar. 1993, Publisher: The Matenais, Metals
& Matenals Society. 420 Commonwealth Dr . W arrendale. Pennsyivania 1 $085.

- USA(19931 (Met. A, 9404-72-0361,. pp. 311-321 [in Enghsh] »

Fot example. in the semiconductor industr  spent sputiening tarpcts are refined

and upgraded not onlv to meet 3 simple minimum metal content such as 99 999°.
minimum gold. but also to mect specifications imiting alkali metals on the order
of 1.2 ppm This impacts hoth the refining techniques emploved and the
analvtical processes 1o te<t with absolute confidence in the result The focus of
this paper 15 1o address these topics tn detarl and provide an citlhok as to the
drrection of the industny 3 ret (Castillgga. 1)L Precious Metals 1993, Newpont
}hode Island, 1'S A June 1993, Publicher Intemational Precious Metals Insti-
tute. 490S Tilghman St. Sate 160, AHentown, Pennsvivania X104 US A,
AP (Met AL 940472.0 STy opp 289.294 {in Fnghih] )

0966 EXPERIENCE OBTAINED WITH A NEW SEWAGE
WATER TREATMENT PLANT ACCORDING TO APPENDIX
40 IN MIXED WORKS FORNOBLE METALS. (BETRIEBSER-
FAHRUNGEN MIT EINER NEUEN ABWASSERBEHAN.-
DLUNGSANLAGE NACH ANHANG 40 IN EINEM
EDELMETALL-MISCHBETRIEB.) [BIB-199404-43-0127]

New regulations ( Appendix 40) relevant to the operation of electroplaiing works
specify acceplable additions to water entenng the works and set standards for
the Ireatment of waste water A waste waler treatment plant. designed for an
eiectroplating works modelied in accordance with Appendix 40 was imstalicd at
the Demetron works. Schwabtisch Gmund. concerned with the ¢lestrodeposition
of noble and base metals Data are given 1 illustrate the range of apphivation
and effectiveness of the plant in the removal of contaminants 1t was conclrded

- that the assumptions based on Appendix 4 recarding the design and operatron

of 4 model slectroplating works were ir pravtice nvalid, and in particular the
removal of nichel residues from waste water to the level specitied 1n Appendin
A0 was pot practicable Lsing current technolops Graphs (Nagel R . Schensel.
H-G . Encert. T, Metalloberflache. (Sept 193). 4709 pp $3K.45%6 [in
German] ISSN 00260797
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0967 MEMBRANE ELECTROLYSIS. METAL RECOVERY

FROM WATER FROM PROCESSING AND CLEANING SYS-
TEMS. (MEMBRANELEKTROLYSE. RUCKGEWINNEN

VON METALLEN AUS PROZESS- UND SPULWASSERN)
[BIB-199404—43-0128]

Nichel s deposited on 2 rotating cathode 1n 2 catholvie separated from a Ni- and
chionne-free anslyvte by an anion-impervious membrane The efficency of
deposition was 80-90%« and :s maitaned x5 the concentration of Ni decreases

by the addition of hydrovhlony acd to the catholvte and sodum kydroxide to |

the anohvie. In a particular mnstallation the cell was operated for 60-90 h af 2
temperature of $0-43 “C . the concentration of the Ni decresmng from 3 S gl
50-150 mg 1. The N1 revovered has a value which. together with 2 reduction n
the cost of waste (sludge ) disposal. justifies the cost of installing and mantairung
the plant. Graphs. (Redl. H.. Metalioberflache. (Sept 1993). 47 (9). pp.
157460 {in German]. ISSN 0026-0797)

0968 ILSERV PROCESS FOR THE TREATMENT OF EAF AND
AOD. {BIB-199404-15-0382}

The largest plasmua arc turnace for the treagment of EAF relecmic are fumace)

ton of the favorable properties and recyclabhity of Al are positroning the metal
well for 3 predomumant role as the automotive constructron matenal of chowe
The use of many alloys to meet the requarements toe the different apphcations
puses a challenge to the exsstng recyeling mfrastructure The lessons from the
can recyvehing efforts we discussed in hight of apphicability 1o aomotine recs-
ching Graphs. 12 ref. (Linden. J L., Light Metals 1994, San Francssco.
Cahformia. USA. 27 Feb.-3 Mar 1994, Publisher The Mmerals. Menis &
Matenals Sowens, 320 Commonwealth Dr.. Warrendale. Pennisvivama 15086,
USA 1 1994) (Met A 940-72-0317). pp 1115-1120 fin Englsh] )

0972 RESPONSIBLE RECYCLING AND DISPOSAL OF HAZ-
ARDOUS AND NON HAZARDOUS WASTES IN THE ROLL
SHAPE. [BIB-199404-52-0522]

EPA regulations force more sophisuicated. techmcal solutions to waste manage-
ment problems. differentiate between waste streams. and focus toward specitic

i treatment technology. The Resource Conservation and Recovers Act empha-

and AOD «argon oxyeen decarbunzation converter) dusts has recently come on
stream s the Term. ltaly. area. The ptant has 2 Multiserv Plasmmox Fumace !
with the capactty to treat 20 000 t vear of dusts having 2 high chromuum and !

mckel content. ansing from the steelmaking plants of ILV AL Terma Works. The
furnace s Lapped at regular mtervals. with approx 4t of liquid ferroallov and at
the same ume approx 1.5 t of slag The farroalloy (npically 12% Cr. 2.5% N\i)

{Zn. palladium and cadmium) are recovered from the tumace 15 dry dust of teir
oxades and collected in the dust filtration plant. They are then traded thanks

sizes source reduction. recveling, treatment. and disposal. Treatment may w-
volve neutralizing waste products while disposal may be effected through
naneration or fess deswrably. land filkng (Campbell. R L. 35th Mechanical
Working and Swel Provessing Conterence Vol 3i. Pitisburgh. Permsvivania.
USAL 24-27 Oct 1993. Publisher: Iron and Steel Sodethy. Inc.. 410 Common-
wealth Dr.. Warrendale. Permsvivania 15086, US AL (199391, (Mot AL 9303-72-
0377). pp. 3-6 [in Eaglish])

© 0973 FRICTION WELDING: A PROVEN JOINTING
1s rewntroduced mto the production cycle of the EAF. whereas the volanle metals -

their very high zinc oxide content. Shag. whichmamly contams S0, Cao. MgO |
and Al:Oz and 1s by now noa-toxic. is sent for dumping. (Bruno, F.. Hunt J.J.. :

Repetto. E.. Processes and Matenals Innovation Stuniess Steel Vol 2.
Florence. Italy. 11-14 Oct. 1993, Publisher Associazione Italiana di Metallur-
gia Puazzale Rodolfo Morandi 2. I-20121. Milan Iualv. (1993). (Met A
9404-72-0324). pp. 2 113-2.118 [in English] )

0969 INVESTIGATION OF DUST AND GAS EMISSIONS IN
THE HEATING OF INGOTS OF KILLED STEEL BY DIFFER-
ENT HEAT-INSULATING PACKINGS. {BIB-199404-51-0575)
Previously abstracted from ongimal as stem 9310-51-1585. Dust and gas emis-
sions from fill matenals used for the thermal insulation of killed steel mgots are
2 mayor source of ar poliution at metaliurg:cal plants. Here. vanous fill msula-
tions are exammned from the environmental standpomt in order to select the most
ccologically clean matenals. It is shown that particularly fow levels of emissions
of dust and gases are observed for fill nsulation consisting of Aluminum cuttings
(Tsymbal, VP Toracv. [K.. Varenuk. V 1. Zhakvpbekova. G.R.. Industnal
Laboratony (Russwa). (July 1992, S8 (7). pp 680-681 [in Enghsh| ISSN
0019-3:347y

0970 A NEW GENERATION OF FLUXING IN ALUMINUM
MELTING AND HOLDING FURNACES. [BIB-199404-51-0589]
The surface of the holder bath shimmers orange with little evidence of dross.
Twents three gently rolling elevations break the surface as the flux cyvele nears
its end There are no wands. no hoses. no thermiting. no smoke and no splashing
of molten Al Observed s an advanced level of hyvdrogen removal in fumaces
There 1s unpasalieled emissions control atbath level Anew generation of fluxing
technology in the alugunum industny is descnbed. | ref (Guttery. J.R.. Evans.
W . Light Metals 1994, San Franasco. Califorma US A, 27 Feb -3 Mar 1994,
Publisher: The Minerals. Metals & Maerals Society. 420 Commonwealth Dr .
Warrendale. Pennsvivamia 15086, USAL (1994). «Met. A 9404-72-0317). pp
921-927 in Enghish] )

0971 AUTOMOTIVE ALUMINUM RECYCLING CHANGES
AHEAD. [BIB-199404-51-0612]

The high intnnsic value of Al has been an inhibiting factor for st wide-spread
usc. and a stimulating factor when s tasorable properties can be augmented
with s recyelabiity The can recveling suceess ston in the US delivers a
convinang testimons to that effect Inthe carindustry, Al has plaved a modest
role untd recentls. However. the pubhic s arowing concems ahout resources and
the protection of the snvironment. and the car manutactures ncreased realiza-

METHOD. (WRLIVINGSLASSEN: EEN BEPROEFDE VER-
BINDENGS METHODE ) IRIR 199404550542}

Fnction welding is an ecologically precise techmque giving reproducible en-
ergv-saving rapid automnated and mechanzed butt jounting of comopenis. It s
descnbed and iliustrated oa bonding of ceramics. hard metal or brass to steel. of
duplex steel 1.4462 to steel C35. of GGGH0Fe to SB37 or St52. of brass to
N20Cri3. X20Crl3 or brass. and of 422CrMo4 to 42CrMod Graphs. Photomi-
crographs. 2 ref. (Hom. H.: Grunauer. H.. Metaal & Kunststof. (1 Nov. 1993,
31.(21). pp. 28-31 [in Duxch].)

© 0974 ADHESION: AQUEOUS CLEANERS FOR PRETREAT-

MENT. (HAFTFESTIGKEIT: WASSRIGE REINIGER ZUM
VORBEHANDELN)) [BIB-199404-57-0423]

Water based cleaners have been under test as alternative solvents to mdustnally
and ervironmentallv hazardous organic compounds. such as 1.1.1.tnchiore-
thane. used 1o decontamunate steel plate before the application of an adhesive
Steel plate was used as delivered, cleaned with one of the chosen solvents or
cleaners in conjunction with ultrasonic action. and or subjected to abrasion by a
jet of carborundum particles. The aqueous cleaners each contamed a surface
active compound. 3 sequestening agent and was newral or made alkaline or
acidic by the addition of 2 caustic hvdroxide or phosphone acid. respectively
The cleaners tested were NA 09 (organic). 1.1.Linchiorethane. Cleaner GC
(neutral). Ultrasonuc Alkaline HD. and Descaler 2 (acidic) The strength of
adhesion of appropriately cured 0.2 mm lavers of an epoxide or pohvurethane
based adhesive was measured by a pecling test DIN $3 282 Although the use
of aqueous cleaners resulted. 1n part. in some improvement n resistance to
peeling. further investigation was considered necessan before advising their use
as replacements for solvents in current use. Graphs. 9 ret. (Dom. L. Salem. N .
Metalloberflache. (Sept. 1993). 47, (9). pp 440-443 {in German]. ISSN 0026-
0797)

0975 ENVIRONMENT FRIENDLY PROCESS FOR STAIN-
LESS STEEL PICKLING. [BIB-199404-57-0503)

The traditional methods for pickling stainless stecls may now be regarded as
heing surpassed as 1t 1s possible to substitute the most toxic compound. HNO:s,
with less toxic substrates. An environment fnendls process has been developed
for pickling femitic and austemtic grades Pickling mechamsms are centered on
the concept of potentiostatic pickling of stanless steels developed by CSM
duning the 1970s for sulfunc acid soltions. The potentiostatic elements are

. substituted by suttable propnetan mintures named Cleanox 352, consisting
. mainhy of HF together with inhibitors and wetting acents, properls stabilived

H:0: and H:SO: The pickling process is operated within the metal solution
potential range where the anodic dissolution of the chremiume-depleted laser
under mull scale s kineticalls fas oured nver that of the hase alios. which remains
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passive Process management lumats reagent consumption and relevant operating

costs without mpanng the productivin of the production hne or the surface
quality of products due to problems of under o over-pickiing. Graphs. 10 ref.
(Fortunaty, S: Novaro. E.: Pedrazzin:. C.; Pollastrelli. A : Processes and Mate-
nals [nnovation Stunjess Steel Vol 2. Florence. faaly, 11-13 Oct 1993,
Publisher Assoviazione Itahiana di Metallurgia. Prazzale Rodolfo Morand: 2,
1-20121. Milan. Tuak. (1993 (Met A $404-72-0324), pp 2119-2.128 [in
English])

0976 RECOVERY VALUES OF NEUTRALISATION SLUDGES
IN METALLURGICAL PLANTS (DIE VERWERTBARKEIT
VON NEUTRALISATIONSSCHLAMMEN IN METALLUR-
GISCHEN ANLAGEN.) {BIB-199404-58-0479]

As well as idenufving selected metallurgcal plants for recovery of siudges from
neutralised metal salts denved from clectroplatmg operations. Tables are shown.
listing the maxaimum permissible values of other substances present. Most such
plants zre based on the pyrometaliurgicai route. However. certain special cases
are treated separately. These melude siudees from zine coaung plants. effluents
from ferro-alioy processes based on plasma technology and those trom copper-
based provesses. The ideal situation for producing racoverable sludges can only
be reached by separating the vanous effluent streams. On-site electrolvtic metal
recovery is an attractive option. Previpitation using sodium hvdioxide rather than
hume 1s recommended. smee n the latter case there will be greater concentrations
of precipitant and the studge wiil be less easily weated. (Wallis. E.. Gahanotech-
nik. 1 Mar. 1994). 85 (3. pp. 889-902 [in German]. ISSN 0016-4232)

0577 PLATINUM-CONTAINING FUEL CELLS UPDATE—A
COMMERCIALIZATION PERSPECTIVE. [BIB-199404-61-
0427)

Platinum-contaiming fuel cell development and commercialization prospects.
phosphoric aaid fuel cell (PAFC) and proton exchange membrane fue! cell
(PEMFC). s the subject of this update. PAFC is closest to commercialization
but reliability and unnt cost hurdles remain. PEMFC is in its carly development
phase though technology has significant menits for transportation applications.
Commercialization of PAFC is anticipated in the mid-1990s and PEMFC not
until afier vear 2000. Acceleration of fuel cell commercialization hinges on
manufacturers ability to provide cost effertive and reliable products coupled
with favorabie environmental factors such as enforcement of clean air regula-
trons. and surtable infrastructures to support a nascent mdustry. (Woo. M.Y.C..
Precious Metals 1993, Newport. Rhode Island. USA. June 1993. Publisher:
Intemauonal Precious Metals Institute. 4905 Tiighman St.. Suite 160. Allen-
iown. Pennsy vania 1R104. USA (1993). (Met. A 9404-72-0357). pp. 475-480
{in English].)

0978 STAINLESS STEEL AND THE ENVIRONMENT:
GLOBAL GROWTH OPPORTUNITIES. [BIB-199404-71-0185)
The environment is defined as the aggregate of extemnal circumstances. condi-
tions. and influences that affect the existence and development of an individual.
orgarusm. of group. Thus discussion considers three of these influencing factors.
air. water. and soil. Humans can exent veny little control over natural forces
affecting the environment. However. control can be exerted over man made
threats to the environment that will affect future development and exastence.
These controls must stand the test of availability. durability. ease of use.
longevity. and cost. Perhaps a better and more concise term is life cycle costing.
Stainless producers have a strong cas¢ to make that stainless steel is an ideal
matenal of choice for environmental equipment. balancing life. longevity and
cost. (Rutherfcrd, R W | Processes and Matenals Innovation Stainless Steel.
Voi 1. Florence, Italv, 11-14 Oct. 1993, Publisher: Associazione ltaliana di
Metallurgia. Piazzale Rodolfo Morandi 2. Milan. [-20121. Ttaly. (1993). (Met.
A 9404-72.0323). pp. 1.35-1 42 [in Engiish].)

0979 ENVIRONMENTAL BENEFITS OF STAINLESS STEEL
PROVIDE NEW MARKET OPPORTUNITIES. (BIB-199404-71-
0186

The compatibility of a matenal with the environment s a kev factor of market
suceess [nvestons and private consumers increasigls onent thetr busving deci-

%

stons toward coological ntena Stainiess steel pertectly comples with thrs
rend In fact it is beneficial to the environment in four ways: clean praduction
provesses: ecotogically desirable use properties: durability. nntegrated corrosion
resIstance. MUUMUM maintenance requirements. pertect recyclabihn: and key
matenal i envuvamental technology. Exampies are shown of how stunless
steel contnbutes to secunng one of mankind’s Most precious resourss, water.
It ts shown how the unique combmnation of technical propertres. aesthetic appeal
and environmental benefits of stanless steel s used wn marketng. Actual
campaigns run by companies and industry organizations are descnbed. 2 ret.
{Panly. T.: Processes and Matenals: Innovation Stamless Steel. Vol 1. Floremce,
fialy. 11-14 Oct 1993, Publisher: Assoctazione ltahana di Metallurga, Piazzale
Rodolfo Mor=ndi 2. Milan. I-20121. Rals . (1993). (Met A 9404720323 ). pp
1.79-1.84 [in English].)

0980 AOX DETERMINATION IN PROCESSING SOLUTIONS.
(AOX-BESTIMMUNG IN PROZESSLOSUNGEN,) [BIB-
199404-71-0191]

German effluent discharge legislation 1 Appendix 40) lays down admunistrative
procedures for management procedures in the metal-finishing and metal-work-
mg ndustnes. describing a straightforward means of AOX determmation
Modifications in the procedures for sampling. storage of samples. therr conven-
tration and analvtical methods are described. Especially in cases of high 0OC
contents. these measures call for a significant increase in the analvucal effort
required. 8ref. (Schatzlein-Maierd. P.- Jungmickel. F.. Held. K.: Galvanotechnik.
‘Feb. 1994). 85.(2). pp. 394-397 [in German]. ISSN 0016-4232)

8931 EVALUATION OF ENVIRONMENTALLY ACCEPT.
ABLE MULTI-LAYER COATING SYSTEMS AS DIRECT SUB-
STITUTES FOR CADM!UM PLATING ON THREADED
FASTENERS. [BIB-199405-35-1161)

| Cadmum has been identified by the US Armmy’'s Tank and Automotve Com-

mand as a threat to worker health and the environment. Based on already
completed Cd substinnte testing. an evaludtion program was conducted to
quantify the performance of environmentally acceptable. multi-lay er coatings

© that could be directly substituted for Cd on threaded fasteners. The performance

issues investigated included coating system lubnicity and corrosion <ontrof
performance. Data were generated from both natural marine atmosphere expo-

: sure tests and laboratory evaluations. Test specimens were prepared by applyving

sacnficial plating lavers and lubricous topcoat matenals to commercially avail-
able 1 2-20 UNC Fine. Grade S fasieners. Expenmental analvses included
realistic torque-tension curve development. manne atmosphere exposure test-
ing. and ASTM B 117salttog evaluations. Program findings indicate that ASTM
B 633 zinc coatings (without the Tvpe Il or [1] chromate passivation weatment)
exhibited terque tension behavior that was directly comparable to that of the Cd
expenmental controls. Corrosion control performance test results indicated that
regardless of underlying plating chemistry. systems topcoated with Everlube
6108 pertormed as well as the Cd expenmental controls. Graphs 7 ref. (Ingle
MW Handsy. 1.C.. Schorr. B.S.. 6th Automotive Corrosion & Prevention
Conference. Dearbom. Michigan. United States. 46 Oct. 1993, Publisher:
Society of Automotive Engineers. inc.. 400 Commonwealth Dr.. Warendale.
Pennsyvivanta 15096-0001. United States. (1993}, p-268. (Met. A 9405-72-
0382), pp. 233-246 {in English].)

0982 ROUTES TO THE DEVELOPMENTS OF LOW TOXIC-
ITY CORROSION INHIBITORS. {BIB-199405-35-1282]

Because of the toxic and carcinogenic nature of chromatc containing corrosion
inhibitors. considerable efforts are made by researchers te develop environmen-
tally acceptable compounds. A review of such corrosion inhibitors for mild steel
in neutral aqueous solution is given. The mechamism of cormrosion nhbition is
discussed and correlations between the structure and mhibitive ¢fficiency of
organic molecules are studied. The concept of 3 computer design of cofrosion
inhihitors. 1.¢ “tailor-made nhibitors”. 15 given The role of svnergism is
presented Relationships between scaling and corrosion are discussed Graphs
65 ret’ (Kalman. E . Publisher The Institute of Matenals. 1 Carlton House
Terrace. London SWIY 5SDB. UK. Comosion Inhibitors, (1994) (Met AL

{ 90872.0411). pp 12-38 [in Fnglish] )
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0983 A NEW TECHNIQUE FOR COMPREHENSIVE UTILIZA-
TION OF GOLD-, ANTIMONY-, AND ARSENIC-BEARING
SULFIDE ORE FROM LONGSHAN HUNAN. [BIB-199<05-42-
0409)

A new process was developed tor treating the ttle ore. which consnsts of $b
usmg antarony pentachiondz —atmosphenc catabhvzing—oxdizing leachung of
arsenic—roasung for sulfur removal—dissolution of gold m aquevus chlonde
solution. This process proved to be highly smooth in operation. easy to scale-up
te commeraial sive. dispensable of autoclaves and high tn recoven and utiliza-
tion of metal values and msignificant to enviroamental pollution. Graphs. 3 ret’
(Chen. QB Lu. Y. Y. Mirung and Metallurgcal Engineering  Chima), ¢ Dec
1993). 13, (4. pp H-147. 56 [in Chinese]. ISSN 0253-6099)

0984 AMALGAMATION IN SMALL GOLD OPERATIONS:
ALTERNATIVES AND TREATMENT OF MERCURY-CON-
TAMINATED SOILS AND EFFLUENTS. [BIB-199405-42-0422)
There is a large use of Hg in Brazil by the Au muners in the so~alled garrmpos
(non-registered mining operations ). where 1t 1s usual to recover the Aucontamed
mn the gravn corcentrates by amalgamation. which s lughly deletenious 1
environment i not conducted properiy. Unfortunately. ths is a common pracuce
there. After presenting n brief the modus operandi generally practiced m the
earmmpos and the environmental problems. this work reviews some of the
research conducted n CETEM according to two approaches: replace amalga-
mation by other processes and develop technology to treat magnisium-contasmi-
nated soils and effluents. Conventional processes like froth flotaton. to recover
Au from eravin concentrates. and centrifuges were considered. Also as alterna-
tives to amalgamation. mnovative provess like the recovery ot Au by coal-ati
agglomerates and a technology that is currenty under development in the
laboratory. called Au-paraffin process. are described in brief. some results
presented and their potential use is assessed To reclaim sites already poliuted.
atechnology was developed to float Hg selectively trom contaminated soils. The
potential use of centrifuges 1o pre-concentrate the Hg is also discussed The
scope for applvng the last techniques is to concentrate the pollutants in a small
volume of mass which would be suitable for recycling or isolation from the
environment. A prospective technology to weat contaminated soils. or Hg
concentrates. 1s the immobilization of Hg by adding inorganics. Concerning the
tonic Hg which may be presentin effiuents. precipitation of the 1ons and flotanon
of the preciprtates are being studicd. Graphs. 49 ref. (Lins. F.F.. Monte. M. M.
Hamelmann. C.R.: Middea. A EPD Congress 1994. San Francisco. Califorma
United States. 27 Feb. -3 Mar. 1994, Publisher: The Minerals, Metals & Matenals
Society. 420 Commonwealth Dr. Warrendale. Permsyivania 15086, Unned
States. (1994) (Met. A 9405-72-0389). pp. 193-207 [in English].)

0985 OPERATING EXPERIENCE WITH THE QSL-PLANTSIN
GERMANY AND KOREA. [BIB-199405-42-0428]

The QSL plant in the existing "Berzelius™ Stolberg GmbH lead smelier in
Stolberg. Germany. was commissioned in August 1990. Following some modi-
fications to the process and equipment which had become necessary in hine with
the implementation of this technology. conclusive operating results are now
available. These are reported together with a short description of the plant design

In May 1992. aw matenal feeding to the QSL reactor m the new Pbsmelter of
Korea Zinc Co. in Onsan. Korea, was started As all the expenence gained up
to that point in time in the Stolberg plant had already been incorporated n this
plant prior to stant-up it reached stable. satsfactory operating conditio:.. 1n a
shont period of ime. Afler an ntroductory descaption of the plant important
operating results are reported. The operating expenence gained in the two plants
fuliy crafirms the cofrectness of the inventors” creative ideas in the 1970s The
OSL. process meets all demands made on modem. ecologicalis compatible and
encrgy-saving Pb production technologny. The paper ends with suggestions on
how the OSLprocess will be optimized further in the future. Graphs. (Deirunger.
L:Choi. K C. Siegnund. A.. EPD) Congress 1994. San Francisco, Califorma.
'nited States, 27 Feb -3 Mar 1994, Publisher The Minerals. Metals & Matenals
Society. 420 Commonwealth Dr. Warrendale. Pennsvivama 15086 Umited
States. 11994). (Met AL 9405.72.03R9 . pp 477-501 [in English])

0986 CYPRUS MIAMI MINING CORPORATION SMELTER
MODERNIZATION PROGJECT SUMMARY AND STATUS.
{BIB-199405—42-0430)

Anuapating 1 major power cost mncrease m 1990 Cyvprus Copper Company
dectded to modernuze the Miami Smelter at 2 cost of $92 & milhon The
moderuzation project ncluded the addition of an Isasmelt vessel for use as the
pamany Cu smelter and the modification of the existing electne fumace 1o a
slag matte separating vessel The project was completed n June of 1992 and s
currently operating atclose toits design capaaty This paper provides a summan
of the decision mahang process. a descniplion of the project. a summary of
start-up problems and solutions and the current status of the smelter operation.
Graphs. 9 ref. (Bhappu. R R Larson. K.H.. Turus. R.D.. EPD Congress 1994.
San Francisco. California. United States. 27 Feb -3 Mar 1994, Publisher: The
Minerals. Metals & Matenals Sociery. 420 Commonwealth Dr.. Warrendale.
Pennsylvamia 15086, United States. (1994). (Met. A 9405-72.0389). pp S55-
ST fin English])

0987 IMPROVING COPPER SMELTING PROCESS, CAPAC-
ITY AND COSTS—THE ANSWER IS OUTOKUMPU FLASH
SMELTING. [BIB-199405-12-0433]

The smelting process of the old reverberatory tumace including its capacity has
been improved over the years in different ways, e.g with oxy-fuel bumers.
parallel reactors with the reverb or with vanous modifications of the reverb
fumace itself. The future reverb modifications with old concepts are difficult or
mmpossible as the increased copper losses m slag call for separatz slag treatment
and particulariy the process medifications de not solve the environmental issues
bt wstead mean unavuindibic high Sapro! and cperatme costs in gas cleamang
and sulphur recovery. This paper discusses the possibiliies for future process
improvements of the existing flash smefters. wking into account the process
convepts. equipment modifications and capital aspects. not forgetting the envi-
ronmental issues. The revamping of the PASAR smelter n Philippines s
mtroduced as an example of a recent success story. Graphs. (Jortihka. M. Helle.
L. Hanniala. P.. EPD Congress 199 4. San Franaisco. California. United States.
27Feb.-3 Mar. 1993, Publisher: The Mnerals. Metals & Matenals Sociery. 420
Commonwealth Dr.. Warrendale. Pennsvivama 15086, United States. {19945,
(Met. AL 9405-T2-0389). pp. 669-686 [in English].)

0988 PROCESS FOR RECOVERY AND TREATMENT OF
HAZARDOUS AND NON-HAZARDOUS COMPONENTS
FROM A WASTE STREAM. [BIB-199405-43-0183]

A process for removing and recovering specific constituents from 2 waste stream
at higher temperatures than the boiling pointt of the specific constituents In the
process. the waste is moved at a specified retention ume. through a heat zone.
thus increasing the temperature of the waste stream. There is further provided 2
means 1o separale certaun components in that waste stream whereby the compo-
nents are evaporated and are released n 3 gaseous state. ether from a hiquid or
a sohd witiin the waste stream. The gaseous components are then wransferred n
the gaseous state through 2 flow of an inert medium. such a- nitrogen gas. to
wnhubit combustion of the components. or to prevent the combmation of oxida-
tion. or oxygen being used as a catalvst to fonn even more hazardous com-
pounds. The gaseous components then are released in a distilied state. which
would then be muxed with the waste. or an emulsion with the waste stream.
coramning heavy metal such as cadmsum. arsenic. fead. or some other tvpe of
heavy metal which may be a threat to the environment. (Ormeaux, T.F.. (5 Oct

1993). {in Enghsh].. Patent no.: US$250175 (1'SA) Convention date: 29 Nov

1989

0989 SURFACE-LUBRICATED STEEL SHEET. (BIB-199405-
45-0424)

In a process of producing electnc appliances. most zinc coated steel sheets are
degreased afler press forming 1o eliminate press lubncant oils and other con-
taminants. then assembled as end products Orgamc solvents such as CF(Cs
(chiorofluoro carbons). 1.1 1-tnchiorocthane have been widel. emploved s
cleaming solutions However, these solsents aill not be available. since thes are

<)
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recognized as ozone-depleting matenials and are scheduled to be phased out by
the end of 1995, Theretore. recent research has focused on altemative techrques
of degreasmg. deveispment is sull under way. A surface-lubnoeated steel sheet
with a special lubncation is one of the solutions. Thus steel sheet enables both
othing and degreasing out of processing. thus shertenung the process and cutung
cost. This is one of the steel sheets which are very gentie on the environment.
This report introduces some properties and performance of the surface-lubn-
cated steel sheets developed by Suritomo Metals. Graphs. Photomicrographs.
S ret. (Hoboh. Y.. Yauchi. A. Oshima. K.. Kajnvama. E.. Sumitomo Metals.
(Sept. 1993). 45, (%). pp. T=-80 [in Japanese]. ISSN 0371-311X)

0990 ENERGY SAVING AND ENVIRONMENTAL PROTEC-
TION BY CONTINUOUS CASTING. [BIB-199405-51-0760]

The introduction of continuous casung has been a major fastor in energy saving
and environmental protection for steel production. Comparanive data with ingot
casting are discussed. Innovation in plant and process technology leads to further
reductions in energy consumption and environmental pollution. As an example.
the features of the modem slab caster concept are iliustrated by the new slab
caster &t Egvptian Iron and Steel Works Hadisolb. which was supplied and
installed by VAL Graphs. 15 ref. (Schwaha K.L.:. Gramtz. F. Orumer. A
Felbermayr. E.. Advamces in Conunuous Casting: Research and Technology.
Cairo. Egvpt. 13-15 Apr. 1992, Publisher: Woodhead Publishing Lid.. Abington
Hali. Abington. Cambridge. CBI 6 AH. UK. (1992). (Met. A.. 9305-72-0396).
pp- 247-257 [in English].)

0991 OPERATION START-UP OF CONTINUOUS CASTING.
{BIB-199405-31-0774]

This paper explains the experience and techniques of ANSDK for smooth
operation since start-up. including the tmprovement procedures to the optumur

operation condition based on good ramning programs for staft. keeping work and
operation standards. and techniques of minimizing operational troubles of
continuous casting machines. The goal is to maximuze the time utilization of
continuous casting machines, increase productivity while keeping cost down.
and mmprove the product quality. Graphs. S ref. (Ahmed. M.T.. Avoub. A M.
Farag. S H.. Advances in Continuous Casting: Research and Technology.
Cairo. Egyvpt. 13-15 Apr. 1992. Publisher: Woodhead Publishing Lid.. Abington
Hall. Abington. Cambridge. CB1 6 AH. UK. (1992). (Met. A 9405.72-0396).
pp. 435449 [in English].)

0992 NON-CHROMATE TALC CONVERSION COATINGS |

FOR ALUMINUM. [BIB-199405-57-0597}

A method has been developed for applving an inorganic conversion coating on
aluminum that is procedurally similar to chromate conversion coating methods
This new method. however. does not use or produc= hazardous of Toxic chemi-
cals The coating forms by 2 precipitation mechanism mvolving AI . Li”. OH ™,
CO; °~. and possibly other anions present n the bath as impurnities This
polverysuallr.: :oaung is continuous. conformal and persistent in aggressive
environments. Coating thicknesses range from several tenths to ten micrometers
depending on the substrate aliov composition and the coating process conditions.
The cuter portions of the coating are porous. but pores do not penetrate to the
coating-substrate interface These coatings. as currently fabnicated. do notmatch
the levels of performance offered by commercialiy available chromate conver-
sion coalings. but are capable of meeting many of the corrosion resistance,
electneal resistivity. and paint adhesion requirements established in MIL-C-
$541F. Chemical Conversion Coatings on Aluminum and Aluminum Alloys .
Methods for producing the tale coating on Al alloys 1100 and 606i-T6 are
described and compared to traditional chromate conversion coating methods
Tue resuling coating structure and composition are descnbed Additionalls.
performance data for the tale coatings in MIL-C-S531E required tests are
presented along with comparative data from sampler prepared using commercial
chromate-based coating processes Graphs. Photomicrographs 15 ref. (Buch-
heit. K G Drewien. C A Finch. J L. Stoner. G .. Publhisher- NACE Interna-
tonal. P () Box 218340, Houston. Texas 77218, U'SA, (1994). Paper No $42.
Pp 13 [in Enghsh})

nHiy

0993 AIRCRAFT DEPAINTING: IMPACT OF NEW FEDERAL
REGULATIONS. [BIB-199405-57-0606]

Federal-level environmental regulations for the US acrospace industny . resulting
from the implementation of the 1996 Clean Awr Act Amendments. will force the
mdustry to change the methods ased to depamnt arr vehicles The regulations are
scheduled for promulgation in Novemnber 1993, with comphiance within 18-36
months. Mechamical depant methods. which include abrasion. crosion and
pyrolvsis. comply with the requirements te emit zero hazardous arr poliutants
for depaint processes. Many of these methods are sull in the development stage
and therr apphcabibity to a3 wide vanen of commercial. military and space
vehicles 1s hmited. Many methods require dedicated depant hangars. are capital
mtensive, and can cause damage to some ar vehicle surfaces. Some result in
increased <ycle tme in the air vehicle mantenance provess. The Federal
regulations will. however. level the competitive plaving ficld and create similar
regulaions for aerospace orgamzations in each state. California. which pre-
vicusly was one of the most stringently reguiated states, will no longer be
smgularly penalized in the market place because of the added cost of environ-
mental comphance. Because most of the complant depnt processes are cus-
tom-designed equipment and facilities, US acrospace compantes must act
quickly to select and install the new processes Graphs. 8 ref. (Moms. V.
Moving Forward With 50 Years of Leadership in Advanced Matenals. Vol 39
. Anaheim. Califormia. USA. 11-13 Apr 1994, Publisher: Society for the
Advancement of Matenal and Process Engineenng. P.O. Box 2359, Covina.
California 91722, USA. (1994). (Met. A 9305.72-0392), pp 1143-1155 [in
English].)

3554 VOC ABPATEMENT. {BIB-135465-57-06053]

Over the last decade. one of the leading challenges facing the rail car industry
has been the abatement of volatile organic compounds (VOCs). Thus situation
1s exacerbated when coatings are applied in such non attainment areas as Hamns
County. Texas and the stnct environmental requirements of the Texas Natural
Resources Conservation Commission have to be adhered to. However. it can be
shown that these requirements can be attuned. within reasonable cost limits.
when a proven technology such as Carbon Adsorption is adapted to the large
areas utilized mn rail car coatings. (Markoe. K.. Publisher: NACE Intemational.
P.O. Box 218340. Housten. Texas 77218, USA_ (1994). Paper No. 594, Pp 8 {in
Enelish].)

0995 WATER-BORNE AND HIGHSOLIDS COATINGS: INNO-
VATIVE APPLICATIONS. [BIB-199405-57-0615)

Water-borme and high solids coatings are used for compliance to regulations that
limit the amount of organic solvents that may be emitted into the atmosphere.
While these products are now used generally to replace their higher VOC
counterparts. 2 number of mmovative industrial applications are showing prom-
is¢ due (o certain unique coaung charactenistics. An understanding of quality
requirements along with application and cunng parameters is paramount to the
achicvement of successful senice performance. Examples of coatings for Al
wnd stainless steel shipping containers. ransmission towers and pipelines are
given. (Masaale. M.J: Publisher: NACE Intemational. P.O. Box 318340,
Houston. Texas 77218. USA. (1994). Paper No. 435. Pp 7 [in English].)

i 0996 BEHAVIOR OF ION VAPOR DEPOSITED ALUMINUM

IN MARINE ENVIRONMENTS. [BIB-199405-58-0531]

The Clean Awr Act Amendments of 1990 and pending changes inthe Clean Water
Act make it imperative that altemative coating svsiems be developed and
evaluated With this 0 mind. the efficacy of i1on vapor deposited Al as an

© environmentally compliant coating for the replacement of cadmium coatings and

zin< chromate primers is presented. Previous work also indicates that 1on vapor
deposited Al coatngs provide an effective basecoat for organic topeoats such as
eps s and polvurethanes. The focus of this manusenpt is to provide a review
of the corrosion hehavior of jon vapor deposited Al coatings as applied to steel
substrates exposed to chionde containing environments Some preliminary data
on research in progress is presented and discussed. In general. Cd coatings
pertortn hetter than Al coatings in neutral salt-<pras testing. however, thes do
not pertorm as weli as 1on vapor deposted Al coatings when exposed to




WASTE MINIMIZATION

IN INDUSTRY - ME1ALD>

SO: salt-sprav and most sutdoor envronmicnts. partcuarhy m manne amos-
phene exposure. Graphs. Photormicrographs. 38 ref o Melntvre, JF & Scaturre.
MR Retllh. J.1: Publisher: NACE International. P () Box 218340, Houston
Texas T7218. USAL 199, Paper No. 581, Pp 24 [in Enghsh] )

0997 STUDY ON A LESS SMOG AND HIGH QUALITY PASTE
FOR SODERBERG ANODE. [BIB-15910642-0507]

A less smog and high quaiiy paste for Soderberg anode used i alurminum
electrolysis was studied. The measures were modifh ing properties of the muddle
temperziure pitch with air blowing and heating and reduction of the amount of
the binder pitch added The vanous physical ané chermical properties of the rawn
matenzls and Soderberg paste were measured The results show that the binder
requirement of Soderberg paste 1s dependent on the paste tlwidity and properties
of raw materials. However. the green appisent densit of the paste 1s o’y 2
function of the raw matenal properties and independent of the fluidiny. 4 ret

(Cao. G.F.: Yang T.Z.. Jourmai of Central-South Instiute of Mming and

Metallurgy (Chinay. (Apr 19940 250 2) pp. 1R6-190 [in Chinese] ISSN
02534347

0998 SAIL LAUNCHES ACTION PLAN TO CONTROL POL-

LUTION. {BIB-199406-42-0509]

The Steel Authonty of India Linuted has launched 2 massive environment
manzgement programme urder an action plan mveiving an expenditure of Rs
1100 crores to controt poliution in its five integrated steel plants. (Minerals and
Metals Review, (Jan 1994). 20. (1. pp. 40 [in English] ISSN 0378-6366,

0999 TIRONMAKING BY SMELTING REDUCTION: AN
ANALYSIS UNDER INDIAN CONTEXT. [BIB-199406-42-0510]
Smelung reduction of Fe ore has started receiving attention as a viable alternate
route for ircnmaking. The smelting reduction provesses can be classified into
threc categonies—smele. two and three stage processes. Single stage process is
camied out n a single well stirred vessel in which cold Fe ore. coal and exveen
are reacted. The gases evolved from the molten bath 1s post-combusted to a vent
high dzgrec (approx 70°0) and the post-combustion heat is sent back to the bath
FLPR is an >xample of this process. Two stage prowess 1s charactensed by
moderate degree of post-combustion of the smelter off gas (approx 50%). The
post-combusted gas naving lean reduction potential 1s used to pre-heat and
pre-reduce iron oxide up to FeO stage. The pre-heated and pre-reduced won
oxide 1s fed inte the smelter. Hi-smelt, HSC and NKK processes fall in this
category, In the three-stage process. the hot smelter of gas 1s ennched by reacting
with coal sefore bewng sent to the pre-heating and reduction unit. COREX is an

example of this type of process. Thz efficiency of these processes increase with

a nis¢ in complications necessitated by addition of steps. The quality requirement
of raw mateirals also become more stnngent with increase n number of stages
Indian coals are characterised by high ash and high VM content. Graphs. (Rav.
A K. Prasad. K K. Chaudhuny. P.K.. Acron. S M . Minerals and Metals Re-
view. (Dec. 1993). 19.¢12). pp. 11. 13. 15 [in English]. [SSN 0378-06366)

1000 DIRECT IRON ORE SMELTING REDUCTION, NEXT
GENERATION MAKING PROCESS. [BIB-199406-42-0511]

A direct iron or- smelure reduction (DIOS) pilot plant under construction by
the Japan Iron and Steel Federation (JISF) at NKK's Keihin Works has been
completed. Billed as a next-generation ironmaking process. DIOS is expected
1o replace the current blast fumace process. allowing the use of cheaper non-
coking coal with greater operational flexibility and lower production costs. The
DIOS project was launched in 1988, by JISF jorntly with the Centre for Coal
Utihisation Japan (CCUJ). an affiliate of MITL which partly funded the project
NKK and seven other integrated steclmakers participated in the study of clemen-
tary technologies, jointly dividing the work. ( Minerals and Metals Review, (Dec
1993 19.(12). pp. 31 [in Enghsh]. ISSN 0378-6366)

1001 NEW GROSS ENERGY-REQUIREMENT FIGURES FOR
MATERIALS PRODUCTION. [BIB-199486-42-0515)

New gross energy requirements (GER 1 have been caleulated for 30 matenals tor
the reterence vear 1988 The matenals comprise metals (steels, aluminum. and
wopper) pletics, paper. ceramies and non-metallic minerals, wood and fertilizn
GERs are given both tor the final (distinguished with respect to energy camers
and priman energy vonsumption Most of the GERs hold for Wes.em Furope
it some onls apph o the Netherlands 81 ret (Hennmpen, RIS Castro

FEA . Harewinhel JH O Worrell. E.. Beer. J G Faay. A P.C  \nnger. K.
Eaerm June 1994, 13 (6) pp 627-6-) [in Engiish]. ISSN 0360-3482,

1002 PRODUCTION OF HIGH QUALITY SINTER FROM ALL
REVERT BURDENS AT INLAND STEEL. [BIB-199406-12-
0520]

Changes n Infand’s Ne 3 sintening plant to machine. matenals. and pracuces
successtully ehmunated Infand’s rehance on foraign supphers toc sintenng
matenals and moereased the ameunt of waste exides and fluxes recyeled at the
Indiana Harbor Works Two key process changes were responsible tor ehiminat-
g mosi of the purchased matenals: amill scale deotling facibty was constructed
to enable the sintenng plant to use large quantiies ot mill scale: high ron content
tincs trom magneucaliv separated BOF stag were screened out tor use in the
sinter burden. Raw marenal costs permg of sinter were reduced $1°0 mthe fourth
quarter of 1991 compared to the second quarter of 1989 Prior to the starnt of the
program. reverts made up approx 6% of the sintered burden. Now. revent
matenials make up approx 93% of the simter burden. Though sinter production
18 currently 24% less than it 1989, revert consumption 1s up 27°%0 orer previous
levels Graphs. 2 ret’ (Horst. C.A . Ironmaking Conterence Proveedings. Vol
51 Teronto, Ontante, Canada. $-8 Apr. 1992, Publisher: [ron and Steel Socieny.
inc.. 410 Commonwealth Dr. Warrendale, Pennsvivama 13086, USA 1997,
tMet AL 9406-72-0462 1 pp. 67-71 [in English] »

1003 EOS—EMISSION OPTIMIZED SINTERING: A NEW
PROCESS FOR ENHANCED POLLUTION CONTROL IN
TRON-ORE SINTERING. {BIB-19940612-0521]

iron ore smtering cnistis subslanuial off-gas volumes, the rzarment of which
causes considerable cost to meet increasingly stnagent environmental protectuon
standards The EOS process is geared to reducmng the off-gas volume by 60-80%6
while conserving or even improving the sinter charactenstics. This process
opens up completely new opportunities of off-gas cleaning and leads to appre-
aiable savings for environmental control measures Lurg: has applied for indus-
tnal property nghts to cover all provess features Graphs. 1 ref (Cappel. F..
Weisel. H.. Ironmaking Contference Proceedings. Vol 51, Toronto. Ontario,
Canada 5-8 Apr. 1992, Publisher. iron and Steel Society. Ir - 410 Common-
wealth Dr . Wasrendale. Pennsyvivarua 15086, USAL (19924 (Met AL 9406-T2-
u462). pp. 73-78 in English] »

1004 REDUCTION OF SINTER PLANT EMISSIONS AT HOO-
GOVENS IIMUIDEN. [BIB-199406-42-0324!

At Hoogovens ymutden. Netherlands. three sinter-machines with specific suc-
nonareas of 1 x 90m” and 2x 132 m° produce 4 million tons of sinter vear The
burden composition of the blast fumaces 13 0% sinter and $0% pellets The
pellet plant on site produces approx 4 million tons vear as well. These produc-
tions are sufficient for a pig von production of 4 million tons. Pellets are only
MgO-fluxed thus sinter basicity s relatively high (CaO S102 s approx 2.30)
All plant reverts. i.c mill scales. steel plant dusts. steel plant slags. screen offs,
ete. are recirculated through the sinter plant if chermistry permuts. A npical
composition of the blend for the sinter plant and the ot amistry of the sinter are
presented. A review 1s given of preseni Dutch Govemnment regulations and some
government intentions as well as the results and conclusions of studies and tests
by or on behalf of Hoogovens as a result of the environmental pressure to reduce
crmissions. (Keddeman. E.. Oosterhuis. E . fronmaking Conference Procecdings.
Vol f1. Toronto. Ontanio. Canada. S8 Apr 1992 Publisher: Iron and Stecl
Sociery. Inc.. 410 Commonwealth Dr . Warrendale, Pennsvivania 15086, USAL
V1992). (Met. AL 9406-72-0462), pp 95-100 [1n English]

1005 ENVIRONMENTAL PROTECTION IN THE SINTERT G
PLANT OF STEEL WORKS. [BIB-199406-42-0525]

A desulfurization plant (brought into operation in October 19761 and a denitnt-
ficauon plant (June 1979) having a capacits of 1 230000 Nm' h were intalied
n the sintenng plant site of the Kethin Works atter vanous fundamental tests
and industniahization tests on pilot plants These large-capacity facilities have
heen in operation with no senous trouble since the startup High desultunsation
and denutrification rates are vonstanth hepl. and the reduction of quantities of
produced SO and NOx 1 believed to be making 4 great contnbution to
cnvironmental protection Graphs cHatton, M hine, B Kimuara, K. Matsu-
naca. YV . Ironmaking Conterence Proceedings. Vol S1, Toronte, Ontano,
Canada. S8 Apr 1992, Publisher {ron and Stecl Societs, Ine . 419 Commion-
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wealth Dr. Warendale. Pennsvivania ESO08e USAL 19920 Met A J 940672
0462, pp 101-106 {in Engitsh}

1006 THE INTRODUCTION OF MG(OH): TYPE DESUL-
FURIZER IN THE SINTER WASTE GAS LINE AND OPERA-
TION RESULTS. [BIB-19940642-0526])

The MgrOHr tvpe desulfunzer developed b Nippon Stee! was introduced in

the sinter wasie 2as hne at the Tobata No. 3 Dwight-Llovd tvpe sintening
machine n 1988, This desuitfunzer 1s refatively small and about one-third the

cost of thz conventional Ca(OH): tvpe. At the same tme. completely unattended

operation of the desul{unzer has been made possibie due to the lack of scaing
trouble and the tully automatic operation svstem. Graphs. I ret ikubo. S hida
T.. Sakurag. J.: Inokunchi. K.. Kodama 1. Ironmaking Conference Proveed-
ngs. Vol 51. Toronto. Ontane. Canada. 5-8 Apr. 1992, Publisher: Iron and Stevl
Society. Inc . 410 Commonwealth Dr . Warrendale. Pennss Ivania 15086, US L
(1992). (Met. A 9406-T2-04621. pp. 107-110 {mn Enghish].)

1007 ENVIRONMENTAL AND OPERATIONAL BENEFITSOF

A HCN DESTRUCT UNIT. (BIB-199406-12-0570}
This paper describes the HON destruct umt instailed at the USN Clairton Works

and its impact on the environment (overall sultur emissions) The operatronal

benetits of the mstallation are also reviewed As shown in the simplified process
block diagram. desulfunzation facthties at the Clairton Works consist of a
vacuwm carbonate unit an HCN destruct unit paraliel Claus sulfur recovery
trams and a Claus tail-gas m=zating (SCOT) umit. The function of the vacuum
carbonate unt is to remove the xid gases from the carbonate (coke oven feed
gas. The HON destruct unit decomposes the hydrogen cvamde tHCN 1 in the acid
cas from the vacuum carbonate unit. The Claus sulfur umts recover S trom the
acid gas downstream of the HCN destruct unit. The SCOT unnt converts S
compounds in the Claus tail gas to hyvdr,gen sulfide and recovers hydrogen
sulfide as acid gas recycle to the Claus unit. Graphs. 1 ref. (Terza, R R Sardesar.
U \.: Ironmaking Conference Proceedings. Vol. $1. Toronto. Ontano, Canada.
S-8 Apr. 1992. Publisher: Iron and Steel Soctety. Inc.. 410 Commonwealth Dr..
Warrendale. Pennsyvivanua 15086, USA (1992). (Met. A, 9306-72-0462). pp.
493-499 {in Enghsh] )

1008 NH: - AND H:S-REMOVAL FROM COKE OVEN GAS

AND ITS PROCESSING. [BIB-199406-—42-0571]

Numerous papers and notes have already been published on the removal of NH:
and H:S from coke oven gas This paper will highhight that an economical
solution to both problems can be found only if both taske are contempiated
jomntls. The optimum provess for the removal and processng of NHz and H:S
1n a distinct coke oven gas cleaming facilin need not necessanly be the combi-
nation of the best processes for each application for the NH: and H:S treatment
bemng contempiated. As a result of a process evaluation it can be safely stated
that the A S airculation scrubbing process s the most economic process combi-
natton for the NHa - and H:S-removal in coke oven gas This 1s based on the
assumption. that the required H:S concentration in the clean gas 1s not less than
approx 15 g 100 scf. (Schupphaus. K : Ironmaking Conference Procecdings.
Vol. §1. Toronto. Ontarto. Canada. 5-8 Apr. 1992, Publisher Iron and Stedl
Society. Inc.. 410 Commonwealth Dr.. Warrendale. Pennsylvania 15086, USAL
(1992). (Met A, 9406-72-0462). pp. S01-508 [in English] )

1009 PROSPECTS FOR FUTURE IRON- AND STEELMAK-

ING. [BIB-199 106-45-0509]

Three senous sssues which the steel industny needs to solve and the prospects
for 1ron- and steelmaking in the future are discussed The first difficuln has
ansen because of the dependence of the stecl industny on the use of fossil fuels
and their deletenious effect on the environment. There s alsa a problem hecause
the technical requirements for some steel products ase becoming more stangen.,
with increasing demands for much lower concentrations of carhon, phosphorus
and sultur A third major problem s that st 1s not economically feasible 1o
produce ugh qualiny s'eel from steel serap because of the ditficults of removing
tramp metals from the scrap Predictions are made with regard to future steel-
making technology and pollution abatement Graphs 2 ref (Fuwa T Scands-
navian Toumal of Metallurey, Cune 1993 22 (3, pp 192-196 [in Fnclih]
ISSN 011710349,

1010 CONSTEEL PROCESS SUCCF~“FUL IN USA—A 120
MT/HOUR UNIT STARTED UP IN JAPAN. IBIB-199406-15-
0513}

The Consteel process 1s 2 wehnologieal leap m electne steelmaking which
features energy efficiency. increased productivity in the meitshop and rolling
mill. mproved workung conditions i the meltshop. dramate decrease in dust
and gaseous emussions. and steam or energy cogenceration. The patented process
consists in continuously teeding-preheating-melung and refimng terrous scrap
or direct reduced iron. using the chemical and sensible heat of the furnace »fY-gas
to preheat the scrap Thermal maneration of the thue gas reduces harmiul
emussions to the level requured by current worldwide regulations on envwron-
mental protection. Flue gas dusi 1s approx 64°. that i conventional elean:
steelmaking. The tap totap time s set to maich the oy o of th= caster. A Consteel
protonvpe was tested At the Nucor Sweel plant in Darlington. South Carolina,
USA A 34 tonne h commercial plant 15 1n 1ts third year of operation at Flonda
Steel Corporation. Charlofte. North Carolina. USAL proving the economuc
viabtiin of the process. A 120 metric tonne h plant went into operat:on n earls
Okctober 1992 at the Nagova woihs of Kyoer Steel infapan (Vallomy. J A Fuse.
T. Nakamura. S &h European Electnie Steel Congress. Madnd. Spamn. 3-%
Nov. 1992 Publisher: UNESID CENIM SIDERINS AL Madnd. Spain. (19920,
(Met. AL 9406-72-0452,. pp 39-4R {in English] »

1011 LME METALESCAUT: DIRECT CURRENT CONTINU-
OUS CHARGING DC3. [BIB-199406-45-0522]

The tn-electrodes arc fumace of LME Metalescaut was the firt big industnal
DC furnace in the world. In such system. a convergence of the arc occurs and a
possible consequence 1s 3 hot spot at the center of the roof. This disadvantage
was turned to account by instaliing a continuous feeding svstem of haif of the
scrap charge through a hole at the center of the rovf Besides the reduction of
solidifications to the roof. some important production savings were confumed
energy saving by reduction of thermal losses. ume saving n relation with these
lusses reductions and the cancellation of halt of traditional charging operations.
saving of dust emussions while charging Now. this equipment is abie to produce
charges of 80 tons of goods billets with a tap to tap ume of 45 min. Graphs
(Lebrun. C.. Thebault. J. M. 4th European Electne Stee! Longress. Madnd.
Spam. 3-6 Nov. 1992, Publisher: UNESID CENIM SIDERINSA. Madnd.
Spam, (1992). (Met. AL 9406-72-06432). pp 111-120 [1in Enghish].)

1012 THE SHEERNESS SHAFT FURNACE. [BIB-199406-15-
0545]

The new and unique solution of an are fumace with integrated scrap preheating
at Sheemness Steel. the so-called Ruchs Shafi-Fumace, 1s introduced In 2
conventional arc fumace 20% of the overall energy requirement is carmed away
with the off-gases. The shafl-fumace has proven that approx 60°0 of this energy
1s returned into the scrap. thus reducing the melting energy requirements.
therefore reducing the heat cvele and increasing the productivity by almost 2000.
This contributes to an overall effictency of the stecl works and reduces environ-
mental burden. The retum of investment could be proven in some cases to be
less than three vears. Graphs. (Claston. J. Ehle. J . Twiselton. J.- Knapp. H.. 4th
European Electnc Steel Congress, Madnd, Spamn. 3-6 Nov. 1992, Publisher:
UNESID CoNIM SIDERINS AL Madnd. Spain. ¢1992), (Met. AL 9406 72-
0452). pp 357-373 [in English].)

1013 ADVANCED ENVIRONMENTAL TECHNOLOGIES—
THE BSW CONCEPT FOR ENVIRONMENTAL PROTEC-
TION. [BIB-199406~45-0546)

BSWm Badische Stahiwerhe AG. Kehl. Germant . i tnang new wavs to cope
with the demands of environmental protection regarding notse. water treatment
and exhaust gas cleaning To reduce the aoise of talime scrap at the serap vard.
a spectal notse protection wall was installed wo vears ago. The eusting
steciplant outside wall was coated with a new tipe of notse absorbing matenial

Regarding water supply. BSW uses. as tar as posable, aircusts with progressive
filtration technologies. without apphication of ans chemical additions In Januar
1991, BSW stanted, at hoth 80t A= & new tvpe exhaust gas svstem The new
svstem is hased on an atter-combustion and tollowing tast cooling-down of the
exhaust gas Substantial advantages of this svatem are the extensive avordasice
of formation of dioxines i fumaces, reduction of dust settline in the tube syvstemn
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to 2 mummum as weli as reduction of carben imenoxade content in the oft-gas.
Measurements of dioxine in the off-gas showed values with only one-tenth of

the values measured before with conventional systems. With the installation of

the new exhaust gas system. the existing baghouse could be reused without
capacity increase of the filter a.. Graphs. (Kletn K.-H.. Koster. V' Panl. G2
Haas_ J - $th European Electnic Steel Congress. Madnd. Spain. 3-6 Nov 1992,
Publisher UNESID CENIM SIDERINSA. Madnd Spain. ¢ 1992). (Met. AL
QMA-T2-0452) pp. 373-382 [in Enghish].;

INCINERATER DOMESTIC WASTE. [BIB-199406-45-0547)

The action undertaken since the early 1980s. by French tinplate prodesers. to ;

mantain and strengthen the position of steel as a “green” packaging matenal.
allows for the marketing of a new type of scraps. the quality price ratio of which
places them in a favourable competitive position in refation to existing scrap
matenials. Potential deposit through ncinerated French annual houschold re-
tuse. 1s 3pprox 300 kt. The specifications defined. taking account of the perform-
amves made possible with a specially developed shredder mill. are as follows

material. The EAFD s first subjectad te a double hiln provess 1n 2 rotatory
reactor. The caliination product shows 2 lugh and fairly constant Zn concentra-
ton and 1ts man components are zine oxade (ZnG), won oxide (Fes0s) and

i zmne-ron oxide 1 ZaFe-Oy). Sulfunc actd leaching expenments were performed
' 10 search for and establish the effects of ultrasound. awr bubbling rate. tempera-
! ture. acid concentration and weight of caicine to acid solution volume ratio on
© the Zn and Fe recovery 1 solution and on the An—Fe selectivity index. These

results led to using suifunic acid mstead of other acids for fusther leaching testing

¢ Zmnc sulfate solutions were cemented with Zn dust and electroiized showing a
1014 A NEW SCRAP VARIFTY: SHREDDED SCRAPS FROM :
. n the electrolvte mduced the Zn deposit to stick to the subsirate. Thus. it was

current etfictency as hign as 32%0. Nonetheless_ the presence ef halogen elements

proven that it is possible to reclam Zn from the ¢lectnic arc fumace dust by

. means of apyro-hvdrometallurgrcal process. Graphs. 19 ret. (Godinez. J A dth

European Electne Steel Congress. Madnd. Spam. 3-6 Nov 1992 Publisher:
UNESID CENIM SIDERINSA. Madnd. Spain (1992). (Met. A 9306-72-

© 0452). pp. 451-455 [in English].)

magnetically separated from ashes after waste mcineration: Fe %o 90: density
0.9 residual content 1°0: and scrap dimensions all between 10-200 mm Todav. |

the conditions to extend the recyveling mechamsm. aationwide. in compliance

with the defined standards. have all been met. French termitory bas been divided

up INto s1x zoncs. whose sclection critena are based on: the umportance of the
depuosits. the proximity of potential users: and the motivation of local decision
makers and contractors. East. North and Pans arcas are operating well. with one
spectfic shredding plant each. South-East and West will jom the recvching
movement in 1993, then South-Westin 1995, Nearly 200 Kt of good scraps have
“een collected from incin ration plants by magnetic separation to the shredder
in 1991. representing 100 &1 of good scraps to be consumed in steel fumaces.
¢ither EAF or BOF All French. even all Eutopean. steel plants are concerned.

1017 AN ENVIRONMENTALLY SAFER AND PROFITABLE
SOLUTION TO THE ELECTRIC ARC FURNACE DUST
(EAFD). [BIB-19940645-0565)

(he taodified Zincex process. 3 Spanish process. is the bhest solution for the
secondany residue treatment regarding techrucal, economical and ecological

© areas. It 1s a hyvdrometallurgical process with atmospherical lcaching. solvent
. etraction and electrowinning. with iow capital and operating costs. and it is able

but the more expenienced at that step are: Dunkirk and Florange Sollac’s BOF

steel plants: Valenciennes. Thionville, Neuvs-Maisons and Montreau Unimetal
EAF steel plants: and Schifflange Arbed’s EAF steel plant. Graphs. (Gros. B..
4th European Electric Steel Congress. Madrid. Spain. 3-6 Nov. 1992, Publisher:
UNESID CENIM SIDERINSA. Madnd. Spain. (1992). (Met A 9496-72-
0452), pp. 383-393 [in English}.)

1015 HYDROCYCLONE TREATMENT OF ELECTRIC ARC
FURNACE FLUE DUST (EAF AND EAF/AOD). {BIB-199406-45-
0550}

This report presents the preltminary results obtained in the hvdrocyclone treat-

1o produce SHG zinc (99.99%). with mugh overail Zn recovery. Nevertheless,
this possibility 15 a good solution 1o companies with residues such as hot
2alvanizing ashes. Wacel? oxides. brass and bronzes rosiducs and oifiers. [t is
also a profitable solution and rehable provess to the EAFD treatment. The
modificd Zincex process has advantages over other psrometaliurgical and
conventional methods of treatment in the following aspects: higher Znrecoven..
better plant flexibility. better Zn quality. better ratto gans investment costs. nc
problems regarding fluorne. chlonne and magnesium and environmentalix
safer. Expenimental tests from mere than ten EAFD samples of European
industrial companies. and more than six weeks of pilot plant running with several
EAFD sources show a high global Zn recovery with aul ecological nsks. (Draz.

- G Martin D.. Lombera. C.: Jth European Electric Steel Congress. Madnd.

ment of ¢lectne arc furnace flue dust, designed to give a substance with higher !

zinc and lead contents which. after hvdrometaliurgical processing. can then be
recovered. The first step was to determine the ideal cvclone geometry by testing
internal diameters of 10 25 and S0 mm and different sizes of apex and vortex
finders. This geometrical study was iatally camed out using dust from carbon-
steel fumaces which can be considered as representative of Spanish flue dust
with a2 hugh Zn content. After establishing the optimum cyvclone geometry and

operating conditions (pressure and concentration of solids in fed stumv). a .

number of samples from different Spanish steelmaking tacilities were studied
(carbon. high-alloy and stainless steel plants). The results show that itis possible
to increase Zn and Pb contents in the cvclone's overflow in comparison to the
original metal contents of the initial drv flue dust. to give 4 level of non-ferrous
metals of 70-80%. To reach this level. a hvdrocyclone with 2 50 mm internal
diameter 15 required. with a 3.2 mm vortex finder and an 8 mm apex finder.
operating at a pressure of 3.2 kg cm” and using a fed slurny with 2 dn solid
content equal to 34 g 1. The field of application for this process is preferably in
the treatment of steelmakung flue dust with a Zn content of 20 wt.%. Graphs 7
ref. 'Sainz. E.; Lopez. F.A.. Formoso. A.: 4th European Electric Steel Congress.
Madnid. Spain. 3-6 Nov. 1992, Publisher: UNESID CENIM SIDERINS AL Ma-
dnid. Spain, (1992). (Met. A 9416-72-0452). pp 419-429 [in Englishj )

1016 A PYRO-HYDROMETALLURGICAL ALTERNATIVE
FOR THE TREATMENT OF THE ELECTRIC ARC FURNACE
DUST. {BIB-199406-45-0555]

Spain. 3-6 Nov. 1992, Publisher: UNESID CENIM SIDERINSA. Madnd.
Spam. (1992). (Met. A 9406-72-0452). pp. $11-517 [in English].)

1018 CARBON DIOXIDE AND THE STFEL INDUSTRY. (BIB-
19940645-0636)

The main issues related o the use of CO: in the stecl ndusty (levels of
consumption, measures 10 reduce CO: emissions. altern2uves to 1 carbon tax)
are summanzed. A quantitative analysis of carbon consumption data provided
by 2 small sample of integrated and EAF producers 1s included. The data provide
an interesting global overview and focus for discursion. 6 ref. (Publisher
International Iron and Steel Instinste. rue Colonel Bourg. 120. B-1140 Brussels.
Belgium. (1993). Pp 81 [in English].)

1019 THE PRODUCTION OF WATER-BASED SHELLS IN
ONE DAY. (RETROACTIVE COVERAGE). [B'B-19y406-51-
1011)

The paper describes a proven method of rapid drving which enables finished
water-based ceramic shell moulds to be produced in one dav and reports the
results of tests carmied ot to assess the properties of the moulds produced. Such
a systern affords obvious benefits in terms of reducing both lead imes and
production costs. Examples are illustrated of shells produced using standard
assembli¢s supplied by three established UK foundnes presently using water-
based svstems. Standard test-picces were also produced using the same matent-
als To obtain compatible results. shells were produced by both the rapia dnving
method and 2 normally processed water-based techmque The shells were
assessed at NEL's International Shell Technology Centre 10 determine the hot
permeability. resistance (o hot deformation and the overall integnity of shells so

 provessed Moulds were also retumed to the foundnes concerned for casting

This paper presents an alternative for the need to convert thousands of tons of

clectnic « furnace dust (EAFD) it an environmentaliy safe or economica’
recselable product. Since the content of Zn i the EAFD s fow and vanable.
though important, this work also attempts the reclamation of /n trom this waste

trials The purpose of the tnals was not only to prove the credibility of the rapid
dring sustem. but also to studs ans improvement in the pertormance of the
shells [ view of the tehter restnetions being imposed on the emission of
atmospherte pollutants. these results should ulse be of interest to thowe foundnies
using ¢thv i stheate based slumes Grapn: et Chaliimor. R Willam 7\
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Lang W MeCeilum, RCINC AST Roundup 907 Dailas. Texas. USAL7-13 Oxt,
70, Pubhsher. Investment Casting Insttute. 8350 N Central Fanressway .
Sute MITIG Dallas. TN 78206- 602, 1'SAL (199C:. Paper No 20 iMet AL
S 6-T2.0428). Pp 32 [in Englean})

1024 A HIGHLY CONCENTRATED COAL-WATER SLURRY
BURNER. {BIB-199306-52-0815}

fased on srrole atraduction to the mechanical znd buming prspetties ot hughly
concentraied coal-water sturry (CW'S) the construction and aperatior hehavior
ot a mewhv-developed CWS bumer are deseribed in detail In ddution. the
practical working mertormances of this kind of bumer. such us combusuon
stabihty, stant-up. tum down ratio. CWS nozzlz durabilits . ettect on reheating
prozess of stesls. and poliutant erisston ace alss evaluated The results of
sopheatien show that his sertes CW3S bursiers can be widelh used in ordinary
eadutnal furnaces 7 orel  Wang, H.. Wang, SJ. Zhao. L. | lron and Steei
(Chmna) t3an 1994 291, pp. 62-66 [1in Chinese]. ISSN (:449-749X0

1021 ENVIRONMENTALLY COMPLIANT ADHESIVE BOND-
ING PhIMERS. [BIB-19%406-55-0832]

Several papers ciing tie performance of fow VOC and more environmeniaily
friendiv adhesive bonding primers have been presented over the past vears by
supphiers o the acrospace arcralt industy None of these pumers to date has
been mpiemented by that mdustny Problems reported are they provide less
corre Lon protection than solvent-home priniers. at pnmer thickess of G.00S
mm:. provide poorer humidity resistance. « 2d greater primer thickness sensiivity
i mechanaal pertormance. Other problems reported by the industry include
ncreased bnttleness, poorer atormzation and film forr ing properties. a rough
and gramy ‘exture. poor oxide penetration. and they cannot be readily handled
prior to cunng Thes paper reviews the data base and latest technology for Hysol
low VOC adhesive bonding primers. addresses the above problems. and shows
equivalent o improved performance when compared with industry accepted
solvent-bome primers  Adherends used were 2024-T3 clad and unclad alurm-
num phosphonic acid anodized per ASTM D3933 Photomrvographs 10 ref
{Browne. J V. Cullea. RD., Tehmann. S.1 . Teschendorf. L F . Moving For-
wevd With ) Years of Leade.shup in Advar ooz Matenals Vol 29, 11 Anaherm.

f

Cabforma US.C =12 Apr 1994, Publisher Socicty for the Advancemient of

Matenal wnd Precess Engineenise. P.O. Box 2459, Covina. Califormia 91722,
USAL(1994), (Mot AL 9406-72-0460). pp. 3146-3170 {in Englsh} ;

1022 ELIMINATINN OF CHROMATE CONVERSION COAT-
INGS FROM ARMY TACTICAL VEHICLE MANUFACTUR-
ING PROCESSES. [BIB-199406-57-0703]

Many US Army hight wictical vehicles are fabricated from anaor graue Al
Aluminum-huiled tacucal vehicles are coated with the Army s standard cherm-
cal agent respstant coatns, (C AR ) sveizom The CARC system includes chems-
cal pretreatments. epaasy pamers, and polvurettane topeoats The MHL-C-5541
chromate conversion coating gretreatment pro zess included m the CARC specs-
{ication contains hasardous chromie acid. Chromie acid s a SARA Title 1]
extremely hazardous substance and air emi: aons of the material will be repu-
lated by the 1990 Clean A Act Amendments. In 1989, Red River A Drepot
(RRAD) stafTinvestmated replacing the hazardous chromate convers: » coating
with a3 more environmentally acceptable production process The Armmy Acqui-
sifton Pollution Prevention Sunpont Office seviewed the RRALD results and
tasked Ovean City Rescarch Comparation (OCRC) to conduct 2 comprehensive
corting performance assessment and develop appropnate non-chromate produc-
tion, process ¢ ol documents The evaluation program demonstrared that
chromate convernion coattags mas be ehimingted from Ai-hulled tactical vehl b
panting operations without asgrading ove, all coating svstem performance
Graphs S ref (lucle. M. Moving Forward Weth 8O Years of Leadership in
Advanced Matenale Vol 39 1 Anabeea, Californie, US AU 5114 spr 1994,
Publisher Socrety for the Advancement of Material and Proces. Lagieenng,
PO Box 7499 Covina. Canfornia Q3722 TS AL 1994, Mot AL 94606.72-
0419, pp T13-724 [in Fashsh|

1023 CHROMATE-FREE SURFACE TREATMENT:
MOLYPHOS—A NEW SURFACE COMVFRSION COATING
FOR ZINC. OPTIMISING THE TREATMENT BY CORRO-
SION TESTING. [BIB-199406-57-0717]

1> an altemative o chremating of clectroplated Zn a new weatment has deen
developed. The compostion of the treatment solutien imolvbdate phosphate
ratio). *he temperature and duration of the reatment were optimied using the
Taguchs statisucal plannung and evaluating the corrosion resistance obtaned m
the vanous condiions by simultancows CafT (comosion preasurements by
utration) and EC iclecrochemucal measurements) Protective lavers tormed on
Zn and .iso on cathodicalls poiansed clectroless moiel were analyvsed by Auger
anaivsis The Mo P rato 1s higher in the protective laver than in the irgatmeny
solutton. and molvbdeium 1s apparent!y present in 2 low oxidation state Graphs
9 ret (Bech-Nielsen. G . ChorkendortY. i - Tang. P.T . Modifications of Passtve
Films. Pans. France, 15-17 Feb 1993, Publisher The Institute of Matenals. 1
Carlron House Terrace. London. SWIY SDB. UK. (1994). Book No $77_(Met
AL 906-72-3456). pp 195-197 [in English]

1024 THERMAL SPRAYING: A REVIEW OF 1993. [BIB-
199406-58-0596]

An atternpt 1s made to give to sunvey of the curtent state of the art i the tield of
thermal spraving, as being reflected at the most important international events
wthe TS field. TS'93 and NTSC 93 Pnmaniy. apphicaticns and new matenals
are Jocused on for two reasons Om the one hand. investigahions. rescarch work.
as well as new development, must tocus on new industnial applications and the
improvement of existing applications On the other hand. even thermal spraving
1s forced to open up new markets and find new applications tor this interesting
and cost-effective process Furthermore. keeping mass production and product
habitity 1n mind. new methods of quality assurance and possibihitics for in-ume
coating control must be found Aside from investizations on environmental
polluton caused by the spraving process. m the future there will be 3 large
demand for research work aar tns matter Graphs. Photomicrographs €3 ref
(Steffens. H.-D.. Nassenstein. K. Powder Metallurgy Internauonal. (Dec

1993). 6. pp. 280-284 {in English]. ISSN 1048-5012)

1025 THE DRY PURIFICATION OF FUME EMITTED FROM
HOT DIP GALVANIZING. (RETROACTIVE COVERAGE).
[BIB-199406-58-0619)

The fume emitted from hot dip galvamizing of «teels with flux brings about severe
environmentai pollution. The galvamzie g prowcess and fluxes such as ammo-
num chlonide—zinc chionde are responstble tor the fume. The white fum ¢ 1~
difficult to be dealt with, because the parucles in it have extremely small size.
high viscosity, and lugh humidity absorption The drv punfyving method of
gaivanizing fume by a fabric collector 15 more advantageous than cthers This
method 15 performed maimnly through temperature control and with the help of
necessarny wais Many studies and expenments on it have been camed out
recent vears at Shanghar No. 3 Steel Works. and many encumbered preblems.
have neen solved. Now st has been successfully applied in the bine of galvanizing
sheet production of the Works for more than two vears Graphs (/Zhen. JH .
Journal of Iron and Stecl Research, (Mar 1990, 2. (1 pp 31-36 jn Chisiesc)
ISSN 1901-0963)

1026 L SIGN OF HIGH TEMPERATURE HIGH PRESSURE
LAR%.. CAPACITY BOILER FORHIGHRELIABILITY (Bi3-
1994:6-61-0573)

Not naly economical power generation but aivo the saving of fuel and for
mimmiz on of CO: emizsions which 15 considered io be concemed with global
warming, the improvemnent of the thermai eflicaenc of pov.er planis 1 inorea-
s importance Coal-fired power generation will increase its share in power
rencralinn in the future and. at the same tone. the umit capasity wil b increased
hecawse of the hmited availzhiliny of plant ates From the view point of
operation. the plant will be fired with 1 wide ranee of coal impurted irom arnow.
resgons of the world, <atisfving the e strineent air polistion imitasions
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operated i middie oad mode To mect these srquirernents. Mitsubshs Heavy
Industnes. Ltd. ¢ MHI) has established design technology fo7 large capacity hugh
temperure superentical pressure onve-through botler. developing new maten-

als with bgh strength at high temperature and established technologres tor
apphicaton. SUS3HTHTR. SUSAOJITB. STPA 2 STPA S HCM 124 NF

616, SUS 316 HTP. STBA 28 are discussed Graphs (Hisatome. M | Hishuda
M Iwanaga. A Sada T. Soda M. Mitsgbrshs Juho Gihe. (0934, 31.¢1). pp
2-5 {in Japanese} ISSN 0387-2431)

1027 COMPETITION BETWEEN STEEL AND ALUMINIUM .

FOR THE PASSENGER CAR. [BiB-199406-61-0621}

A\ comprehensive companson of the relative ment of steels ce ¢ EDDQ. DDQ.
SPC35.SPC 40. £H 300. BH 365. BHMY) and Alallovs i+ g 6009, 6010, 6011
6016. 2130, 2038, 2008. S052. S182. GIB. GZ45. KSS036. GC45. TG19. TGS,
KS6183. TMII™. TMOZ AL 2G. CV1S) as marenals for use i, passenger cars s
presented Followmz an overview of the auramobile mdustry and rts mark-ts.
an investigation of required metal properties and vehicle performance 1s pre-
serted Matenals properties and fabncation tssues addressed mnciude formabil-
. weldabiliny jomabihn . pamtabiliny . reparabihin. and recyclabilits pimanly
of sheet matenals. Economic and safen considerations are also covered along
with kegislative requirements that influence the final selection of matenals for
automotis e applications respecially waghr reduction. emussions and iuel con-
sumption standards). It1s concluded that Al 15 an mportant competitor for steel
n automotis ¢ applications. especially inthe production of small senes passenger
cars. Graphs +Publisher. Internauional Iron and Steel Institute. Rue Colonel
bourg. 120. B-1130 Brussels. Belgium. (19941, ¢ Met. 2. 9406-72-0425) Pp 165
{in English] »

1028 WHY MELT CUPOLA. (BIB-199407-42-0618]

The pnmary dnving forces leading to a shif? to electnc meiting were envisun-
mental concerns. differential escalation of coke vs. electnic energy costs and
technolegsen] mprovements in ¢lectne fumnaces equipment and refractones.
Concurrent v " the shift of some 1onnage to electne meltng. cupolatechnology
also improved remendousls and this type of fumace sull remains the major
tonnage melter in iron foundnies. Recent studices predict that dunng 1994 cupola
melted Fe will accouat for 63-64%0 of all castings produced in US Fe toundnies.
Today. environmental compliance needs are catrching up with ¢lectne meling
processes and the Clean Arr Ac* amendment of 1990 1s <ubstantially affecting
the complexin and cost for mnstalling and operating environmental control
svstems for thus substantialiv batch type melter Conversely. duning the last 39-
vears. envirenmental controls fur cupolas have been substantialis improved
Further. the continuous relting natuie of the cupola makes it easier to compl
with the Clean Air Act nzeds Today. the cupola s the more ¢environmentally
responsible tvpe of Fe mzlhter for both implant conditions and emissions to
atmosphere and its tolerasice for so-calt:d less-than-clean scrap substanually
mereases 1ts competitiveness with electnc melting Cupola energy costs have
beer. and are now. more than competitive due to efficiency improvements 2nd
escalated electric energy costs [haiser. F T.. AFS Intemational Cupola Conter-
ence. Rosemont [linors. United States. 1-3 Mar. 1994, Publisher Amencan
Frundnymien’s Society. Inc.. 805 Siate St Des Plamnes. 1. $0016-8399. {'nit~d
Stafes. (1994).Met. A 199407-72-0492). pp 1-8 [in Englishf ISBN 0-87433-
171-4y

1029 CUPOLA DESIGN CONSIDERATIO!S. {BIB-199407-42-
0619]

Conunual tightening of th: environmental standards has atTectd the Jesigr. of
the cupola. Charge door operings have been reduced insize, to reduce the degree
of infiltered arr. therefore reducing the amount of gases to be handled by the
emission svstem. S.ock height has also been increased to bum the gases properly

Tuvere placement and size. to achieve vptimum combustion throughout the
cupola. has received much attenti :n dunng this penod The adient of the
protruding. water cooled tuvere provided the onportunity 1o cxplore and test
different approaches  The more efficient lorg campuign cupolas have resulted
i redusing the cupoia size required to provide a spectfic meit rate The ¥ ton h
cupoia 8 pow in production The advent of ONSHAL and the current legal
aimesphere, has dictated that safety and working corditions he impeo. ed in the
melting area (Rubm. R . AFS litemational Cupcia Conference. Rosemont,
fhnoe. © nited States. B3 Mar 19940 Pubicher Amenican Foundmmen™

Society, Inc . £05 State St Des Plunes. 1L 60C16-8399, United States. « 1994
(Met A I9947-T24492) pp 9-21 [in Enghsh] ISBN 0-87433.171-4

1030 RECENT DEVELOPMENTS IN ELECTROMETALLLUR-
GICAL TANKHOUSE ENVIRONMENTAL CONTROL. [BiB-
199407-12-0640]

A discussion of the mechamsms by whech acrosols of the provess electrolyte are
entraned mnto the Ereathing environmont ot copper. 2 and ruckel clecrownin-
nmng tankhouses ts presented  Literature cutlming the bealth effects assoviated
with worher exposure to the aadic and metallic contanpunants found i the
arborne acrosals 1s cummanzed and compared with existing North Amencan
regulations. A bnel review of the esting technologies for the source reduction
of the acrosols is presented and expenence with use of covers. balls. beads.
chapes. fixtures and chemical surfactants 1s outhned. Cach of these devices s
ranhed accordmg to 1ts effecuveness m the process mwhich it is used. and rated
accordipg o us openator awceptance The vanous forms of exsting in-plant
venulat:on svstems are reviewed with 1 discussion of therr relative ments and
etfectiveness. Actual field expenence is related. detaihing the methods of tesung
for ambient experience 1s related. detailing the methods of testing for ambiem
comtammant levels m 2 vaniety of tannhouse environments Guidelines are
provided for the site and process speafic cntena which govern the selection and
ulumate effectiveness of a particular form of ventilation s-stem. Fnally. actual
project expenience is cited m wiuch b draulic modelling 1s used as a design tool
mtankhouse vent:lation design. These projects mciude the uperading of exastng
traditional ventilation designs. and the "grass reots™ desren of a more efficient
aerosal source conirol system 1o be used in high alutude. cold wea her snes. 11
ref. (Davis. J. A Hopkis. W R.: Can. Min. Metzll. Bull.. (June 1994).87.(981 .
pp. 86-94 [in Englishj].)

1031 A SCANDINAVIAN VIEW OF (COATED) SCRAP AND
THE ENVIRONMENT. [BIB-199407-45-0661}

A ot of different actions can be taken to s¢ Ive the problem of smeling of coated
scrap. In the Scandmavian steel indr o scrap sorting and scrap pre-treatment
are important before meltmg, Pre-treatment in shredders can have a great impact
on the envronment & EAF shops because the organic In2{ in scrap 1s importamt
Dunng melting. post-combustion and mjection of absorbants are important. A
high oxidation degree in the fumnace 1s important but post-combustion i separate
channels chambets seems 1o be an expensive way of solving these environ-
mental problems. Injection of absorbants before the filter can perhaps solve the
problem with the dioxin emussion 2nd of metals like mercury. Graphs. 3 ref
(Lindblad. B Bursrom. .. Steelmaking Conference Proceedings. Vol 7€,
Toronto. Ontanio. Canzda. §-8 Apr. 1992. Publisner: Iron aad Steei Society. Inc..
410 Commonwealth Dr.. Warmendale. Pennswvivania 15086, United States.
(1992). (Met A 199467-72-0474). pr 705-712 [in English}. ISBN ¢-93283".
T6-2)

1032 SIDOR’S ENVIRONMENTAL QUALITY NETWORK
(REDDE CALIDAD AMBIENTAL DE SIDOR | {BIB-19946745-
0708]

The pollution potential of the steel mdustn dermands L s, stewe st @ leasure-
mient of the air. water and wast: disposal 10 assist ' G.e develormers of congs!
strategies. venfy thew efficiency and provide for the tmie responses to any
contingencies of new legal requirements The design of SiDOR s environmenta:
quaiity monitonng network and the sampling data obuine 2 durnng the pennd
from July 1990-Apnl 1993 ase discussed The results ~f the program show an
overall improvement of the environmental guziy 16 th+ areas coverad by the
network and indicate the nexd of an mprov .a ane ughiter cwtrol in the areas of
raw matena! handhing: dust gmcrating proditi o processes, oil, chrome ard
acidic waste leakage wi spills and sewag. reatment The ind-ztnal landfili wiit
also require improved operatnn, maimtenat. ¢ und onaal
dures (Casto. b Sidor Hov Int e Aug 1993). 15,0365,

LA Gantrol e

RN LT R

1033 EAF-DUST TREATMENT BY DC-ARC FURNACE WITH
HOLLOW ELECTRODE AND NEW CONTEPT OF DUST Rt.-
CYCLING. [BIB-197497-45-0712}

EAF dust generated on the stee] production s clewfied as hazardous wantes my
envitonmentai preteltion ects several dust teatment prowesaes are beng ap-
plied to fulfiif hoth the #nvirormental aspect and recovery ot valuable mitale

such & sron, 2ine, lead Chronnom and nickel Thus tocus was given on the
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companson of mamn prrometaliurgical processes which can treat dust withou

any pretreatment. And new concept of DC techrolges and dust recycling for -

other applications were gven and explaned Graphs «Ban. BC . iam. B M.
SEAIS! Quarterly. (Jan 1994, 23 (1) pp 54-66. 3C [ir Englsh] ISSN
0129-3721)

1034 HEAT CURABLE EPOXY AS AN ALTERNATIVE TO

'TRADITIONAL SHELL RESIN PROCESSES. [BIB-199407-51- :

1203}
The Croning (shetl) process is widely used to make complex sand core shapes.

The charactenstics of the existing provess include an intense ammoma-ltke odor .

dunng curing and possible exposure to phenol and formaidehvde enussions
After casting. shell sand may contam significant amounts of residual pheno! and
1s often difficult to reuse without thermal processing There has been no direct
altemative for this technology since its development in Germany. just pnor to
World War [I. The alternative technology ts based on 2 heat curable epoxy

resin-bonded sand The new process should allow foundries to use shell. hebox :

or warmbox equipment and tooling to produce corzs that will perform <umilariy
to these processes. The new process was evaleated m the laboratons to determine
the binder addition. sand mixing and core strength parameters Feundrv teci:
with new sand and waste sand were run to prove casting performance. Anaiviical
mstrumentation was used to charactenize the products of combustion from the
process. Both a iquid resin warmbox version and a dry. precoated shell verston
were evaluated Waste sand from the new process is expected to be Iess toxic
than sand from traditional shell cores. Waste sands. of several types. have been
shown to be usabic to make new cores. Foundnes may be abie te use the new
provess with sand normaliy considered as waste to produce a damp. liquid resin
warmbox sand or 2 dr. resm-coated shell sand for making cores. This would
clmmate o reduce the waste sand, the need for 1ts disposal and the aeed to
purchase new raw sand and new resin-coated shell sand Grapbs. Specia
(Coben. I A Transactions of the Amenican Foundnimen's Society. Vol. 101,
g, Hmeis. United States. 24-27 Apr. 1993. Publisher: Amencan Foun-
drymen’s Socwenr e 508 State St.. Des Planes. IL 60016-8399. Un.ted States.
£1993). (Met. A 19407.72-0475). pp. 275-281 [in English].)

;533 NEW INGRGANIC NOBAKE BINDER SYSTEM. (BIB- :

199467-51-122} }

The mtroduction of a new phosphate-based binder system affords the foundn
nductt a viable altemative to conventional tnorganic nobake provesses for the
production of ferrous castings  This two-part binder svstem offers considerable
advamages over orgamc binder svstems i terms of smoke and enussions at
pouning and shakeout. Thznnal breakdown of molds and cores prepared using
this technology 1s considerably more facile than for conventional systems at
i pical binder levels This advantage 1s most dramatic n companson to silicate

evaiuate alternabive products. Forturately. not onlv do alternatives enist. but
man cases these alternatives can save the foundn mones of properly imple-
mented This paper reviews twe challenges posed by elmmatmg CFCs from
foundry cperation and discusses the solutions «Swarzlander. M W Marun
R A . Transutrons of the Amencan Foundnmen's Society. Vol 101 Chicago.
flilmots. T'nited States. 24-27 Apr. 1993, Publisher: Amencan Foundnimen's
Soctety, Inc.. 505 State St Des Plamnes, 1L 60016-8395. United States. (1993).
(Met AL 1994G7-72-0475). pp. 797-800 [m English].)

1037 NEW INORGANIC CORE AND MOLD SAND BINDER
SYSTEM [BIB-199407-51-1251}

The properties of 3 new morgamc sand binder are descrsbed Thrs binder 1s a
water solution of a soluble glass that s . wred by blow g warm arr through cores
or molds to remove excess water *» %:¢ binder. This results i the production of
cores or molds haivng guol strengths. This warm av-cwred glass binder
(WACGB) releases no organic vapors dunng core makung of metalcasung.
making it an environmentally friiendly svstem. Core removal can be accom-
plished by conventional knockout methods or by using water to dissolve the
buinder (shown for alummnum -asting). Graphs. 4 ref. ( Armbruster. D R.. Dodd.
S.F . Transaciions of the American Foundrymen's Society. Vol 101. Chicago.
ifinors. Umited States. 24-27 Apr. 1993. Publisher: Amencan Foundnimen's
Society. Inc.. 30% State St.. Des Planes. IL 60016-8399. United Tates. (1994).
(Met. A 199407-72-0475). pp. 853-856 {ir English}. )

1038 BENCHMARALING THE NOBAKE BLXDER SYSTEMS.
[BIB-199407-51-1238]

The coldbox binder systems were benchmarked at the 56th World Congress :n
Dusseldort. Germany. The wide vanety of notahe processes available and the
limited foundry experience with some of the recently mtroduced systems have
left the metalcaster with 2 very difficult selection process. The objecuve of this
papet is to benchmark the general charactenistics of eightnobake processes when
selecting 2 nobake system. The eight nobake binder systems compared i thus
technical offering have unique production features and environmental consid-
erations (of gray won and steel). Production needs. quality demands. cost and
environmental considerations must be carefully studied to assure that metaicas-
ters remam competitive. The nobake binder systemns avatlable to the metalcast-
g industry offer many oppornunsties for improvements ghe chaliengs 1s i the

. selection process. Graphs. 22 ref. (Archibald. J.J.. Transactions of the Amencan

binder echnology Conventional mixing and molding techniques have beenused
1o produce molds and cores of up to approx 5000 ib Strength develcpment of

the phosph. te bunder technology 1s somewhat slower than with organic binders.
neceistatng aticnton to proper foundn practice. All understanding of this
technology 's potential applications 1s obtained through an overview of recent
toundns tnal apphications Graphs. 6ref : Adamovits. M . Bamett. K. W .. Trans-

actions «f the Amencan Foundr rwis's Soctety Vol 101 Chicago. litinois. -

United States. 24-27 Apr. 1993 Piblisher Amencan Foundnmen's Society.
Inc.. 505 Sute S; . Des Plances. [ 600145399, United States. (1994), (Met A
199407-72.G375). pp 485-490 [in E~chish] )

1036 REPLACING OZONE-DEPLETING CHEMICALS IN
CORE AND MOLDMAKING OPERATIONS. [BIB-199407-51-
1244)

Chlorofluoracarbons (CFCs) commonly used in the core and moldmalkung
Opration as Cammiess of soivents for release agents. metal cleancers and refractor
o, i - e arlau od These products. such as methylene chlonde.
i.lt-u.chlo, - and freon. deplete carth s azone and has ¢ heen targeted b
all comatros for elimua. W the vear 26070 as set forth by the Montreal
Protewol The U8 2e parts “ thy 0 =4 Clean Air Act set the end of 1998
the deadline tor snding the production < - - chemicals Meanwhile, the use
of CFCs 1 becomiam extremels expranise duc .
taves and mandatory pi:
ther ultimate unas asiabal

o< i nsone-depletion
ACECand
v handt supphiers and b

. Mhencreaset .

Foundrymen’s Society. Vol. 101, Chicago. lllinoss. United States. 23-27 Apr
1993. Publisher Amencan Foundnmen's Society. Inc.. 505 State St.. Des
Planes. IL 6)016-8399. Unuted States, (1994). (Met. A 192467-72-0472). pp
967-978 [in English] )

1039 AIR EMISSIONS FROM FOUNDRIES: A CURRENT SUR-
VEY OF LITERATURE, SUPPLIERS AND FOUNDRYMEMN.
[BIB-199407-5§1-1259]

Rescarch on ermi sion control and waste disposal 1s the number one prionty
within AFS. [ an ndustny survey conducted by AFS. ten top areas of concern
were ouwtlined. headed by sand zysten: waste and emissions from molding.
pounng. meltng and shakeout 1n iron and steel green sand foundnes. The
objective of the present program is to define the foundry waste <treams and
emissions. establish where the streams onginate and their make-up. Currently
available technology is identified to mimmize. treat. dispose. or reuse the waste
Information oblained is summanzed into a manual for use by foundry operators
Additional research and development needed 1o respond to environmental

. regulations 1s 1dentified. A pnmary dnving force for this work is the Clean Air

Act Amendments of 1990. which will set new reculations for air emissions from
foundrics for 189 hazardous air pollinants (HAP) by 1997 This 1eport covers
the first vear's research on the nature of the foundny waste streams in the form
of air emussions from processes of coremaking. molding. pounng and shakcout.
and establishes where thev onginate and therr makeup Binder chemicals are 3
major potential contnbu or to emissions from coremahing and subsequent
processes Remamming ohjectives will be accomplished 1n 2 further development
of the prograra Graphs 26 ref (MeKinfes, M D, Jeteoat, TA L Herz. W J

Fredench. €. Transactions of the Amencan Foundnmen's Societs Vol 191

Chicago. Hhinor, Umted States. 24-27 Apr 1593, Publisher Amer:can Foun.
drmen’s Sovietn fnc . 205 State St Dyes Plame . 11 6001A-8399. 1 'nited State-
AP et L 1 TTL00TS pp 979 990 [in Foalinh]
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1040 WASTE OR OPPORTUNITY: IT'S YOUR DECISION.
(BIB-199407-51-1356]

Watermar Industries. Inc. has been n business tor 80U vears in Eacter. Califorma

USA The company emplovs approx 350 people n twe plants. a foundn division
and a2 water control divtsion The foundn produces the rough castmgs for the
water conprols division which machines, assembles. sells and dehvers the
trshed water control units 10 customers ali over the world Beginnng n 1989,
the toundrs divisior was virtually cut off from count and o land tills and.
through changes in rezulations. found itselt’ generating "designated waste™ This
paper describes the many umique and profit-generating approaches used by

habithty . waste reduction reclamation. and disposal are emphasized Michels.
WHL JOM. e May 19935 36,130 pp 43-45 [in Englssh] )

1045 NEW GENERATION WATER BASED EPOXIES. {BIB-
199407-57.0887]

This paper discusses modem water-based epexzes wiuch can outpertorm sol-
vent-based epoxies Dulux AMERCOAT 149, 306 and 335 are examples of

these new peoducts. The mar benetits oltaned when using w ater-based epones

Waterman Industries to seolve a2 venn difficult problem. (Ireland M. AFS i

[nternational Cupola Conference. Rosemont. [llinots. Unuted States. |-3 Mar
1994, Publisher
Plamnes. I, 60016-8399. Uruted States. (19931 (Met. 3. 199407-72-0492). pp
163112 [in English] ISBN 0-87433-171-4)

1041 SCRAP PROCESSING TECHNOLOGIES TODAY AND IN
THE FUTURE. [BIB-199407-51-1357]

In many cases, foundnies spend mor: money for won and stee! scrap than any

other purchased commodity  Because of this fact. curren: scrap provessing '

techmiques must be reviewad continualiv between the scrap processor and
foundn consurner to determine 1f there is 2 wav to improve qualits and reduce
costs to the consumer. Contnuous mmprovements are 2 way of ife at foundnes
todasy This same commitment must be made by scarap processurs to insure that
they are supplving the best possible charge matenals to the foundn industry
tJensen. A AFS International Cupola Conference. Rosemont. lilnois. United
States. 1-3 Mar. 1994, Publisher. Amencan Foundnimen’s Society. Inc.. 50
Stuate St Des Planes, L 60016-8399. United States. (19931, (Met. A, 199307
72-G492). pp. 123-131 [in Enghsh]. ISBN 0-87433-171-4)

1042 ENVIRONMENT/HEALTUSAFETY. {BIB-199407-51-
1375}

Renewed concems for vorkers” health and safety have generated considerabic
legisiation trom the US Congress and stricter compliance rules from regulatons
azgencies The legisialion ac it applies to the foundry industry is brietly reviewed.
Topics covered in this review mclude Occupational Safety and Health (OSHA)
concerns such 2s protective equipment and ¢rgonomics and Environmental
Protection (EPA concerns as they relate to discharges to the air water, and land
Solid waste disposal has become amajor problem and costs the foundry industry
S451M vear 10 ref. (Foundn Manage. Technol. tJan. 1994). 122.(1). pp. [12-1¢
fin Enghish])

1043 ADHESIVE BONDING N ALUMINTUM VEHICLE CON-
STRUCTION. [BIB-199407-55-1106}

The vase for regarding the adhesive bonding process as "ecologically sound™ 1s
presented. The basic properties of adhesives are analvsed and wavs in which
e are used m practice 1o make best use of their damping and crevice corrosion

prevention properties tllustraled. The need for improvements n knowledge of

the matenals in the workplace and in the colleges and the lack of certamn
calculation fundamentals are lughlighted Appropnate procedures for the non-
dustructive testing are given. [llustrations showing the performance of jounts in
shear. torsion. compression. tension and pecl and good and bad joint design. are
presented The long-term performance of adhesive bonds 1s shown to depend on
the use of the appropniate pretreatment for the particular matenial being bonded
Improvements in shear strength and high temperature performance can be
achieved threueh combining adhesive bonding with mechanical fasteming
Graprs Y ret (Irhggelmann. K. Joining of Alumuium 2nd Advanced Traiung
Seminar, Dusseldorf. Germany . 25-26 Februany 1992, Publisher Alununum
Zentale e v . Komigsallee 30. Postfach 101262, Dusseldort D-4600. Germans.
i1952). Paper No 1€, Pp 21 [in German) )

1044 POLLUTION-PREVENTION ANALYSIS AND THE
QUENCHING OF STEELS. [BIB-199407-56-0668]

With the goal of improving process cffciencs and reduamea nish.a pollation-pre-
vention analvs, - techaigue that can he apphicd to most wecondan <eclheat-tezat-
g operations s olving quenching 1» desanbed Costs, nsk gasessments, and
pollatinn-presention options are drscuseed. as are the effects of quenchine on
two subsequent processes—parts Gramn and lempenneg I contrant Lomane
process compancons the faeies of work er exposurs, muafernal a5 and tovaat,

nclude casz of handhing and clean up. No solvents are used. which makes the
produsts saterto use and without harm to the envirorment  There 1s no hazardous
waste trom washing and the materials are nonflammable. Low odour makes the

products ideal for use i sensiive envronments such as hospitals and food and
Amencan Foundrymen’s Socen. Inc . S05 State St. Des |

beverage plants  These products. devzloped by AMERON Corporation in the
USA have been used commercially tor seven vears i that countny for food
processuig plants. abattors and nuclear power facilities Graphs «Borger. S.
Corros Mamage . (Feb. 19940 3. (1. pp 3-5 fin Enghsh} »

1046 POSSIBILITIES FOR THE REDUCTION OF ENVIRON-
MENT POLLUTION OF SURFACE TREATMENT METHODS.
|BIB-199407-58-0729]

The most difficult problems of environment pollution caused by surtace treat-
ment processs are the reatment of sewage water and heavy metal contumng
siudge. Reviewing the possibilities of formation of dangerous matenals n the
cearse of elecirodeposion. the author has descnbed the dangerous wastages
Spe-afic wastage. use and loss of metal and metal hvdroxades formed annually
are histed for electroplating shops. Possibilities tor the reducti. n of 2oliution are
outlined n: detasl. 17 ref. (Utas-Novak. Z.. Korroz Figv.. (1$93).33 /I).pp S-8
fin Hunganan}. )

1047 NEW TECHNOLOGIES TAKING PLACE OF TOXIC
CADMIUM PLATING. [BIB-199407-58-0745)

The complex ponfsm of substituting the use of Cd in the electroplaung is
discussed. A complex view of the evological and technological aspects of the
problem 1s presented. The toxic effects of Cd are descnbed and all positive
properties of Cd coatings which led to their wide use in the field of electroplating
are mentionea. Fmally. some altemative technologies making possible a substi-
tution of Cd coaungs are presented Graphs. Photomicrographs 37 ref (Szelag.
P..Kos. J.Sikac. J.. Kratka. Z.. Skorova. V.. Strojirenstvi. (1990). 40, (9-10).
pp S44-550 [in Czech])

1048 REGENERATION OF WASTE WATER FROM PLATING
INDUSTRIES USING SOLAR STILLS. [BIB-199407-58-0761]
Even though eiectroplating ndustries generate a considerable amount of wa-te-
water which causes pollui: + and environmental damage it 1s w.delv practised
for the purpose of produciny; deceratine. protective and functional coatings
Vanous chemucal and elecrochemical methods have been proposed and are
being used for treating these wastewaters Howeser, these methods are tedious
and expensive and hence are not widelh pracused in small scale ndustries The
study deals with the utihizauon of freely avasiable solar energy for disulling the
wastewater by employmg the solar sulls which could be reused 1n the regular
plating processes Wastewater from Wart's plating process 1s taken as an
example which is recovercd and regenerated using wick type solar stills fabn-
cated out of stainless steel 3 ref (fohn. S . Thangavel. Pr. Vidvasagaran E .
Veeraman. P. Raghavan, M| Trans Met Fuush Assoc India. (Jan.-Mar
1994). 3. (1. pp 45-47 [in English]

1049 CONTROL OF SECONDARY EMISSIONS IN PYROMET-
ALLURGICAL SMELTERS. {BIB-199407-71-0277;

Existuine environmental. health and safers regulations have forced prrometallur-
gieal facilines worldwide to drasticalls chanze some of their raditional methads
ot operation [ extreme cases. 3 number of facilities have been closed due to
their mahihits to conformito theve existing reculations Tougher tuture lemsiation
and govemment policy will lead 1 more ~thncent reguiations. and enforcement
robictes The efficient control of ameiter secondar ermussions witl, theretore
become dntical To suceesstul smelter peration Much attention has been paid
to the smelter pnimuar. process oftann wontem. including the development of
now provess destenn Some ot the potentiud cecondans emissions encountered
et the present proces . lechneiae. e dincissed Ve of the emisaion

cotrees proonted ars onds pertodic monature uch s those caused by mainte-
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nance procedures. but which have the capability of forcing smelter shut-down
because of their direct impact on worker health and safety. A varniety of toprs
relating to the efficient conrol maintenance and monitering of sevondary
emissions in Cu, Ni. AL Mg. and Pb smehters, as well as in Fe foundnes and
stee! making facilities are dealt with. Examples of the typical problems encoun-
tered i each of the above process operations are presented. mcluding fume

6K

control at furnace tapping and slagging locations. metal ransfer stations. Lapping
lavnders, and ladle transfer operations. The parameters for the most efficient
design of fume capture systems. problems encountered with the handiing and
clemn-up of certain collected emissions. and examples of successful solutions n
pasticular operations are discussed. 16 ref. (Davis. J. A Tavlor, J.C.. Car Min.
Meull. Bull, (June 1994), 87. (981). pp. 79-85 [in English].)
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1050 THE DEVELOPMENT AND CHARACTERIZATION OF
¢ cthil hetone. Thus, the mew fow VOC ER coating reduces mixmng errors and
" coating waste due to exceading the pot hfe of catalvzed coatng € ref 1 Morns,

A WATER BASED SEMI-PERMANENT MOLD RELEASE
AGENT. [BIB-199303-E1-D-0083]

Semi-permanent mold release agents (SPMRAsY were first developed commer-
aallh 2% vears ago A SPMRAL which 15 waditonally solvemt based. offers
composite manutacturers numcrous advantages over more conventional release
agents. advantages such a» no contanunating transter. mummal release agent
butld up on the mold and the potential of multiple releases release agent
application. Recent restnctions o chlorotlucre-carbons (CECs) and volstile
organic compound (VOC) content have torced release agent manufacturers to
change the selvent blend of many existing tormulations. This has ultumately lead

to the development of water-based SPMRAs. These water-based release agents

have. by therr mature. mant safens and environmental advantages over solvent-

based systems However. it will be therr abthiny to provide ¢asy release. with no

contarunating ranster. that will ultumately determine the acceptance or falure
of these water based SPMRAs for acrospace composite release This paper
detaths the development and charactenzation of a3 water based SPMP.A and

compares tts preperties (in terms of cure tme. release efficiency and degree of
. (general and 650 C resistant). (2) opuwal anu-retlection coaunes. (3) mihtan
composite manutacturers The advantages and disadvantages of both tvpes of
. content than currently allowed were tested Of these four categones. conformal

transter) with two sobvent based SPMRASs which are currently n use with many

svstem are also discussed Graphs 7 ref (Righy. M _ENVIRONMENT [N THE
1990°S—A GLOBAL CONCERN. SAN DIEGO. CALIFORNIA. USA. 21.23
MAY 1991 Pubiisher SOCIETY FOR THE ADVANCEMENT OF MATE-
RIAL AND PROCESS ENGINEERING. PO Box 2459 Covina. Califorma
91722 USA_ (1991). (Eng Mat._ $303-G2-Z-0086). pp. 248-262 {in Enghish) )

standard state-ot-the-art coating 1s 3 two component coating tunned with methy |

G R . Skrabshi. W . ENVIRONMENT IN THE 1990°S—A GLOBAIL CON-
CERN. SAN DIEGO. CALIFORNIA. USA. 21-23 MAY 1991, Publisher
SOCIETY FOR THE ADVANCEMENT OF MATERIAL AND PROCESS
ENGINEERING. P.O Box 2459, Covina Calforma 91722, US AL (1991). (Eng
Mat . 9303.G2-Z-0086) pp 226-238 [in English] )

1052 EVALUATION OF LOW YVOC COATINGS FOR AERO-
SPACE APPLICATIONS. [BIB-199303-E7-2-0074]

To reduce total VOC emusstons in the aerospace wndustny_ the VOC content of
many specialty coatings must be eventually lowered below existing jiomuts. The
objective of this project gomntly funded by Hughes Aurcraft and South Coast Aur
Quabth Managem.nt Dutncty was to wentifv coatings with VOC contemt
sigmficantly below levels allowed under current SCAQMD reguiations These
matenals were then evaluated to conformance to acrospace performance require-
ments. Four coating categonies were targeted for tesing (1) spacecratt coatings

toproats. and (4) onformal costngs Coatngs with significantly fower VOC

coatings tested come closest to meetng alt militany requirements necessary for

" implementation. Based on physical, processing and bandling properties. several

1051 WATERBORNE, MOLD RELEASE COATINGS. [BIB-

199303-E2-D-0089)
Mold release coatings are widely used as manutactunng atdes in the bonding of
Al allov and E graphite or aramid fiber composite acrospace components. These
coatings sre applied to metal and compostte tool surfaces to mnsure the detail
sub-assemblies ¢ ° not adhere to the tool surface The entical requirements for
the matenals are that they must work as a release media. must tolerate the
processing cure temperature range. and that they do not transfer 5o as to mhibit
an subsequent bonding on released substrates Current common telease coat-
ings use solvent carmiers which are erther tow.. contribute to stratosphenc ozone
depletion or are photochemical smog precursors Afler screen testing several
waterbome re'ease -oatings. two candidates were found te meet the mimmum
requirements of cur release agent specification: for release ase. use temperature
and transter and underwent full qualification tests. Tous paper discusses the
qualification results of release and transter tests conducted cn thoce candidare
matenals to current Rohr Riverside requirements for mold release coatings
Upon sausfacton shop tnal of ¢cach mutenal they will be added as qualified
production matenals and implemented in production 3 ref. (Werley. RT..
ENVIRONMENT IN THE 1990°S—A GLOBAL CONCERN. SAN DIEGO.
CALIFORNIA USAL 21-23 MAY 1991, Publisher SGCIETY FOR THE
ADVANCEMENT OF MATERIAL AND PROCESS ENGINEERING. PO
Box 2459, Covina. Caliform 4 91722, USAL /1991), (Eng Mat.. 9303-G2-Z-
0GR6). pp 474-490 [1n Enghsh})

1052 AN EVALUATION OF LOW VOLATILE ORGANIC
COMPOUND (VOC) ELECTRIC OR RADIATION EFFECT
COATINGS. [BIB-199303-E7-D-0059)

Aldow VOC (187 g 1) highly conductive electne or radiation e¢ffect (ER) coaling
has been evaluaied that meets high performance missile requirements. This
coating 15 a single component. Ag-filled. water-based polsurethane coating
Matenals properties testing has shown that the electncal resistance. heat resis-
tnce, adhesion. humisdity resistasnce. salt sprav resistance, fuel resistance, and
engine ol resistance of this new ER coating equals or exceeds the present
state-of-the-ant VOC (74 g | coating. Long-tenm exterior exposure tests are i
progress at the Point Loma Ocean Siwtems Command beach site located in San
Diego. Cahformia. US.A ER coaung system conticurations evaluated included
(1 conversion coated Al MIL-P-RS582 primer FR coating MIL.P-RS$82
promer MIT-C-852R$ topeoat. (2) conversion coated ALER coating MIL-P-
L8R primer MIT-C-85285 topenat, and (3 cpoxs —=fiberelass FR coat-
e MI-P-RSSRT primer MIL-C-RE2RS topeaat. This new ER coating redu e
VO emissions, 1 Jess enpensive. faster cunne, and has b lower electrical
resitance A coating ik ness of one-halt the standaed baish YOC cotingg o
additior the Tow VOC FR coating 1~ 4 one component voating® swhereas, the

of these matenals can be mmplemented on some product lines without further
tesung. Few viablke candidates wn the other spedalty categones were tound m the
VOC range targeted Discussions with other acrospace users as well as resin and
coating manufacturers wdicate that water-borme and high solids technology 1s
yust begmning to be capable of producing coatings with sutficient properties to

; meet Skvdrol mnmersion. low outgassing. and low infrared reflectance proper-

ties needed to replace enisung hugh VOC speataliy coating applications Contin-
ucd evaluation of recently develoed coating technologies should produce
promising high performance low VOC candidates n the near future. Graphs
tLum, JL.. ENVIRONMENT IN THE 1990°S—A GLOBAL CONCERN.
SAN DIFGO, CALIFORNIA USA 21-23 MAY 1991. Pubiisher: SOCIETY
FOR THE ADVANCEMENT OF MATERIAL AND PROCESS ENGINEER-
ING. P.O. Box 2459, Covina. California 91722, USA. (19911 (Eng. Mar |

. 9303-G1-7-0086).pp 93-103 {n English}.)

1054 PILOT PROCESS WASTE ASSESSMENT: POLYURE-
THANE FOAM MIXING AND CURING. {BIB-199310-C4-P-
0413

. This report represents a comprehensive assessment of the provess waste streams

tor a polyurethane foam muixing and cunng process in 2 nerd foam molding
facihity The assessment includes profiles of waste streams. mass balances.
pollution prevention options. benefit analysis of the options. and recommenda-
tons (Watson. D R.. Gov Res Announc Index. (1992;. DE9300S484 N AB.
Pp 86 {in Englesh|. ISSN 0097.9007)

1055 ECONOMIC IMPACT ANALYSIS OF PROPOSED EF-
FLUENT LIMITATIONS AND STANDARDS FOR THE PLAS-
TICS MOLDING AND FORMING INDUSTRY.
(BIB-199310-E1-P-0340]

The purpose is to analyze the economic impact which could result from the
applization of effluent imitations gundeluies and standar © 1ssued under Sections
301. 304, 306. 307. 308. and 501 of the Clean Water Act o the plastics molding
and formung industry. (Gov. Res. Announc. Index, (1984), PB93-167773 NaB.
pp B! {in Enghish] ISSN 0G97-9007)

1056 POLLUTION REDUCTION STRATEGIES IN THE FI-
BERGLASS BOATBUILDING AND OPEN MOLD PLASTICS
INDUSTRIES. {BIB-199310-E1-Z-0351)

The book prorides an oveniew of the industry. the incentives for pollution
teduction including ceonomi. regulatory. hiability and poschologica tactor,
Production-based polhtion reduction strategies and some case studien are de-
serthed Jor air assisizd ardess sprav guns, restnompresnaator., resn roller
dispensens. vacuum bag molding, resin ransfer molding. and retational molding,
Manasne contamanated sobvents. tacthty based poilution redudtion manaye-

ment stieeie s and anateral aaters mtomation are de uneed cDavec 1) e
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Y J . Gov. Res Announc Index. (1987) PBY3- 163127 NAB Pp 127 [in Eng-
lish} ISSN 0097-9007

1057 PRETREATMENT OF POLYMERS: COLD PLASMA IN-

STEAD OF FLAMING. (OBERFLACHEN-VORBEHAN-
DLUNG VON KUNSTSTOFFEN: KALTPLASMA STATT

FLAMMEN.) [BIB-199312-E7-P-0216]

\Many low cost industrial plastics such as polypropy lene hav e excelient mecham-
cal properties, but thes do not provide a good adhesive base tor paints and glues
because of therr apolar surface  Efforts te overcom: the often wncluded a
combiration of treaments such as flaming chemical prmers and UV These
were often harmtul to the environment. and the results for complex surfaces were
not satisfactons . The new Balzers cold plasma technology 1s the sohation After
nwo vears of expenence with a piiot system mn France, the first production system
with 3 capaany of 130 bumpers h w2¢ mnstalled i August 1992 and has recentiy
gone mto production +Strasser. G Stemmann. J E . Plastverarbeter. (19930
43.¢2). pp. 30-2 {in German]. ISSN 0U32-1338)

1058 SURFACE TREATMENT METHODS WITH PLASMA AT

LOW PRESSURES AND THEIR APPLICATIONS: ACTIVA-

TION, DEGREASING, UPGRADING (POLYMERIZATION).
(METHODES DE TRAITEMENT SUPERFICIEL AU PLASMA
A BASSE PRESSION ET LEURS APPLICATIONS: ACTIVA-
TION. DEGRAISSAGE, REVETEMENT (POLYMERISA-
TION).) [BIB-195401-E7-P-0013]

The more people talk about non-polluting provesses. the more trequentls one
hears the words' “using plasma at fow pressures”. Plasma s sometimes referred
to as the fourth phase. Itis produced by comtamme a high-frequency. hvper-mag-
netic field. Its man industnal apphications are descnbed and discussed. The
resulting gran structure may be ca'led 2 fine filter mediun  Gauge measure-
ments agamst the vanous possible forms of coatings are shown i a table. The
marter of assessing the degree of deviation from 1deal on the finishad article. 1s
alsc dealt with. Graphs (Ranke, H.. Surfaces. (Feb. 19920, 227 pp 14-15 [
French]. ISSN 0585-9840,

1059 INJECTION MOLDING: CLEANING SCREW CONVEY-
ORS AND TOOLS — FOR THE SAKE OF THE ENVIRON-
MENT.. (SPRITZGIESSEN: SCHNECKEN UND
WERKZEUGE REINIGEN —DERUMWELT ZULIEBE.) [BIB-
199402-E1-P-0070]

Screw convevors on extrusion machines present a difficult clzaning problem
Because chemicals can cause pollution a mechamcal system is preterred. This
s slet uses 3 swater jet camying shot such as corundum. glass pearls. stawnless
steel or plastic granules In special cases alkaline cleaning products are added
The jet operates at 400 kPa pressure Residues are removed by tlocking and
filenng (Graf. D, Industrie-Anzeiger. (3 Feb 1992). 114, (6). pp. 58 {in
German} ISSN 0019-9036)

1060 RECYCLING OF ELECTROSTATIC PRECIPITATOR
DUST FROM GLASS FURNACES. [BfB-199403-D1-C-0344)
Electrostatic precipitators have found wide acceptance in the glass industns for
abating particulate discharge from olass furnaces. Inthe past. the relativels small
amounts involved and the difficulties inhandling the ven fine, fow-butk-dens:ty
matenal have made disposai 1n a landfill the least expensive method. Vanous
¢fforts to improve the matenial handling characterstios, such as pelietization and
roll compression. have had only mixed success The required equipment 1s
cxpensive and has high operating costs Increasing disposal costs. legisiative
penzities. and spiraling raw matenal costs require reconsideration of the use of
electrostatic precipitator (EP) dust as a batch matenal In tis paper. the chowce
of equipment. modifications to complement the existing facility. matenal char-
acteristies of the coflected dust. and the provess requirsments for two sysfems
are described Both syvstems successtully eetum EP dust 1o the batcls Rouss for
incomporation into the plassreaking provess with the use of densc-phas: prgu-
matic convestag 2 Nilen Ohiosand diige-phase, nematic-pressure pacumatic
conveving at [aovnton, hentucky Operational cvperiences since the mstalls-
ton are discusaed The sustems are recemmendad s possble solution: for
meeting the envionmental concerne st alae plant (Boothe. I T Sevenin |
ISR N |

Boone, O SHh Conferenee oa Glass Probicms, *irhana, Hiness

1983 Ceramie Engineening and Science Proveedings. eMar -Apr (19940 15,42,
pp ©2-72 [ Enghsh] ISSN 0196-6219)

1061 CLEAN FIRING OF GLASS FURNACES THROUGH THE
USE OF OXYGEN. [BIB-199403-D1-C-0346]

\fany comparues are presently considermg 100%s oxyen—tfuel tinng of glass
melung tumaces The question beme asked regularhy s whether oxs-fucl v a
niche solution to spevtfic emaronmental ssues or 2 trend that will change the
paman glass melter Several factors will ultrmatelh determune the outcome
ncluding ar qualith regulatons. relative costs of elevtnuin and natural gas.
adranenerts i ar separauon. as well as the technecal results achievable in
gixs melung 3 ret. «Eleazer. P.B. Slavggkov, A G . S3th Confernce on Glass
Problems. Urbana. [hnos. 26-27 Oct. 1993, Ceramic Engmnevning and Science
Proveedings. «Mar -Apr 1993) 15, (2h. pp 159-174 [in Enghsh} (SSN 0196-
6219

1062 CLEAN AIR ACT AMENDMENTS NO: COMPLIANCE
REQUIREMENTS—GLASS INDUSTRY. [BIB-199403-G1-C-
0026}

This paper simplifies the understanding of the NOy comphiance requirements by
summanzing requirements i a four-box matnx. To understand the impact of
these regulations on a facihity. one must know 1ts lovation (aamnment or
nonatamment area) and whether the generating source 15 an exisung of a
new modified source Addiionally. one must understand the sigmificant daffer-
ences between the three levels of control technology required. reasonabiy
available control technology (RACT). best available contro! technology
(BACT). and lowest achicvabie emissionrate (LAER) This paper explamns these
relevant terms and. through the use of a four-box matnx. explains requirements
for existing major sources idue by 31 Mav 1995) and tor new modified sources
(Gallo. AJ. S4th Conlerence on Glass Problems. Urbana. flhnots. 26-27 Okt
1993. Ceramic Enginec ng and Science Proceedngs. (Mar -Apr 1994, 12.(2).
pp 112-117 [m English]. ISSN 0196-6219)

1063 WATER THINNABLE LACQUER SYSTEMS FOR PLAS-
TIC ITEMS. (WASSERVERDUNNBARE LACK-SYSTEM:
FUR KUNSTSTOFFTEILE.) [BIB-199405-E7-P-01 14}

Lacquenng of plastic matenals is fre uently encountzred in the car industry and
15 Aanmg moreased umpontance with the spread of recvehing. Considerable
advances have been achieved in the development of water based lacquenng
svsiems. The authors review some of these advances with reference 1o hydee
prming. hyvdro based lacquers. hydro clear lacquers. and hvdro single laver
lacquers. ciung the actual compositions. The ecologically favourable low con-
tents of organic solvents n these lacquers 1§ somewhat ofTset by the problems
in drving water from the spraved stems. This asr welf as suntable cov-
ment for coating and cleaning finished items are fuliy discussed. Numenc L
(Ruter. R.. dtrmann. U, Oberflache JOT. (Dec. 1993). 33, (12). pp 28-32 (1.
Geman| ISSN 0170-4044)

1064 ENVIRONMENTALLY CONSCIOUS MAM 'FACTUR-
ING OF COMPOSITE STRUCTURES. |BIB-199406-E2-D-0278]
Orgnaic matnx coaposite structures provide enhanced perfo.mance capabilities
for the rost current S Department of Defense (DOD) weapon systems and
many commercial apphicaions. Detense and commercial apphications are con-
unually calling for iower priced components One method 10 reduce costis 1o
reduce waste. Environmental issues must be addressed to improve the cost
reliabilits and future existence of composites ma-wfactunng Envie snmentaliy
cons¢ious manufactunng takes 1nto account all aspects of the n.ciufactunng
provess with a focus on waste munimization and acceptabic dispesal 1:7thods
Mans composile {abnication pracesses were assessed from incomung maten, -
to final part inspection This assessment exanuned the 0 pes of matenials used
and released dunng composites processing. Furthamore. a quantitative assess-
ment investizated the quantities o matenials and the costs related o acquisition,
disposal. reeviling, reure. and waste management Major Cost anver were
identitied tor tuture developmens work. Environmentally conscious manutac-
turing v a cost ivaue, which, when more completely addressed will enhance the
competitinenzss of the composites fabrication industrial base and the cont of
product- othe S Diepastmient of Defense and commero il cistonicrs Giphe
Torel cnauwiiicr. P38 Movite Porward Wath S0 Y ears o Feadership in
Vivaneed Matenals Sol w3 L Anaherm, Cabtorna, Uaited State, 11414 Apr
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1994, Publisher Sovtety for the Advancement of Material and Provess Engi- |
neenng. P.O. Box 2459, Covina. Cabforma 91722, United States. 119941 (Eng !
Mat. 9406-G2-D-0150). pp. 1171-1182 ftn Enghish].}

1065 HOW DO POLYMERS FIT INTO THE ENVIRON-
MENTAL EQUATION? [Bm-1994m-m-P-1349] i
The use of polvmers has made and & making a ven siguficant. postuve :
contnbution 1o the comservation of resources and the effort to protect te |

environment. In general. both re-use and recvcling will conserve matenal
resources but are likelv o be out-weighed by other epvronmental losses. When
it comes to the question of disposal. there is no smgle nght <olution. (Cann. ..
Matenals World. (June 1994). 2. (6). pp. 303-305 [in Englsh}. ISSN 0967-8633)
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1066 RECOVERING HEAVY METALS. {BIB-199301-G1-9007]
Heavy metals are essentil in the manutacrure of such products & astomotive
barteries and fluorescent hights and in many industnal provessss. As 2 result the |
presence of these matenals in factory waste. scrapped products. or contaminated
waste sites poses 2 major disposal problem for manutasturers. The problem with
heavy metals is that they are indestructible. Even i a dilute form. metals such
as Pb are toxic to hurmans. It thev are ingested by aquatic life i contammnated -
warer they wil] continue up the food chain to human beings. Equpment and -
processes to recover heavy metals from post-consumer wash. facton waste
streams. and wastes sites are continually under devejopment by environmental
engineers. Heavy metals are recy cled. rendered nonhazardous. or concentrated ‘
for landfilhng dependmg on the cost of disposal. (Valenti. M MECHANICAL
ENGINEERING. (DEC 1992) 114, (12). pp. S4-58 [in English]. ISSN 0025-
6501

1067 "GREEN" LAW STUDY PLANNED. [BIB-199301-G4- !
0001]

Coopers & Lybrand. the accountancy firm. and the Metals and Minerals Re-
search Services consuliancy organsation. have set up 2 joint venture to monttor
all aspects of envirormental laws worldwide to assess the impact on Cu. Pband
Zn preducticn The venture springs from 2 comprehensive review by MM RS
completed in July 1992, which examined 700 pieces of legslanon and came o
the unsetthng conclusion that the three base metals industnies would have to find
at feast USS6B to comply with existing environmentai laws. (Gooding K.
FINANCIAL TIMES. (270OCT 1992). pp. 34 [in Enghish].)

1068 CALIFORNIA MOLDER SWITCHES TECHNOLOGY TO
MEET STIFF LOCAL AIR REGULATIONS. [BIB-199301-P4-
0002]

To comply with the South Coast Atr Quality Management District’'s (SCAQMD,)
Rule 1175, Westemn Insulfoam’s block molding plant. Chino. California. USA.
was faced with the requirement to reduce pentane emissions by up to 95%
SCAQMD 1175 regulates enussions of volatile organic compounds (VOCs?
Western Insuifoam is a division of Premier Industries. Tacoma, Washington.
and a maker of EPS block molding for construction. packaging and flotattor
applications. The company purchased a new batch pre-expander. made by AMD.
Filage. Italy. which 1t says gives precise control of the EPS expansion process
Also a pentane recovery systein manufactured by Elliot Thermodynamics.
Laguna Hills. California. serves as an extension of the pre-expansion and
molding process. reportedly d.stroving pentane emissions at a2 99o «fficiency
rate. Further emis sion reductions are being achieved by using BASF's Stvropar
BFL low-pentane resin. (PLAST. ENVIRON.. (27 NOV. 1992). pp. 2 [in |
English].)

1069 CLEAN WATER ACT MAY TAKE CENTER STAGE. |
[BIB-199301-P3-0003} :
Inthe US. overhauling the Clean W ater Act may become a congressionni priority |
because of its potential to do double service on President-elect Bill Clinton’s
agenda. Because drainage and sewer projects probably would be pan of 2 new
Clean Water Act. industry and eavironmental lobbyists alike believe ‘Chnton
may want to push such a hill to meet his dual campaign aims of pollutioncleanup |
and economic revival through public spending. While it is not known what |
provisions a renewed Clean Water Act would include. possible limits on toxie “
industs 4 discharges. mandated pollution-nr:\ ention plans and ground-water !
monitoring could spell new respons.ibilities for processors. But industry repre- !
sentatives say they are heartened by a heightened focus on pollution caused by
urban and agncultural runofY. called non-point-source poliution. (Gardn.r. J .
PLASTICS NEWS (DETROIT). (30 NOV. 1692, 4, (40). pp. 3 [in English]
ISSN 1042.802X)

1070 LTV STEEL REDUCES TOXIC EMISSIONS BY 23 PER-
CENT. [BIB-199301-S4-0004] i
LTV Steel Co reduced toxie chemical releases by its manufactunng plants by
23 or 23 mullion Thoin 1991 1991 was the third consecutive veas for which
it reported improvement. under the Supertund Amiendments and Re-authoriza-
ton Act of 1986 (SAR A Since 1989, LTV Steel has reduced air emissions by
3670, water emissions by 4876 and releaszs to land by 2070 (AMERICAN
METAL MARVET. o« DEC 1992y, 100 (2% pp 4 [in Faghsh] ISSN
00 2-999%,

1071 COKE PRODUCERS INK HISTORIC ENVIRON-
MENTAL PACT. [BIB-199301-S4-0005]

Amencan metaliurgical coke producers. in late Ovtober 1992, agreed to com-
prehensive regulations called for by the 1990 Clean Aur Act thar estabhishad
maximun emisston limits tor coke oven operations Under the pact. coke oven
emisswons will be reduced by an additional 9C%» trom present fevels. which
already have gone through an earhier 9¢70 reduction Coke-producing members
of the Amencan lron and Steel Institute « AISD and the Amencan Coke and Coal
Chemicals Instiute ( ACCCI) signed the agreement with the US Environrnental
Protection Agency. emvronmental groups. state and local ar pollution contrel
offtcials. and the Unnted Steelworkers umon. (IRON AND STEELMAKER.
(DEC 19923 pp. 12 [in English] ISSN ¢097-8338%.

1072 PYROMEYALLURGICAL TREATMENT OF STEEL-
PLANT DUSTS. [B13-199301-54-0006]

The Enviropias process. which is currently under development at Mintek. South
Afnca. s 2 plasma-arc process that can treat EAF dwst allov-stee! dust or a
mixture of both. A non-toxic slag ts produced. together with a mixture of Pb and
Zn oudes and or an alloy containing Cr and Ni. To date approx 100 t of Pb
blast-fumace slags and steel-plant dusts have been processed at vanous prlot
scales up to IMW. and the process is at present bemng turther developed to
recover metaliie Zn directly ina Pb splash condenser Itappears that the proposed
units could be operated profitably. even without taking the avoided costs of
disposai into account (STEEL TIMES INTERNATIONAL. (NOV. 1992). 16.
tA). pp. 31 [in English] ISSN 0143-7798)

1073 SAVING THE ENVIRONMENT CAN SAVE ENERGY.
[BIB-199301-54-0007)

A close svmbiosis exasts between controlling gasecus pollutants and saving
energy. This article examines th2 relationship between environmentai control
and energy use. and although the cases studied are 'n Europe. the same advan-
tages will be found anvwhere. The need for mtemationally agreed objectives on
air polluton is also cmphasised. (Pronk. K.. STEEL TIMES INTERNA-
TIONAL. (NOV. 1992). 16, (6). pp. 37. 40 [in Engiish]. ISSN 0143-779%»

1074 HOW GREE[- IS MY STEELWORKS? [BIB-199301-S4-
0008]

The complexity of production processes which comrnse a modemn Fe and steel
plant offer many opportumities for optimising by-product use through waste
mimmisation. Bul inevitably there remains a certain degree of finai waste which
must be disposed of. An environmental audit can be used to estadlish just how
efficient a works is at minimising its waste output (Miles, A J. STEEL TIMES
INTERNATIONAL. (NOV. 19925, 16, (6). pp. 38 [in English]. ISSN 0143-
7798,

1075 TWO ROUTES TO MORE ECOLOGICAL STEELMAK-
ING. [BIB-199301-54-0009]

Although steelmaking is a trend-sefter regarding both recvcling techniques and
energy recovery svstems, there is still some potential to further improve eco-
nomical and ecological hammony 1n the iron and steel industry. Greater industn-
alisation and shortages of disposal sites were the reasons that legislators began
to draw up stncter laws for industrial companies This article gives three
examples of technologies which can make the further improvements which are
still possible. (Strohmeter. G.. STEEL TIMES INTERNATIONAL NOV
1992). 16.(6). pp. 30-31 [in English] ISSN 2143-7798)

1076 DUST CONTROL AGENT. [BIB-199301-S4-0011)

SOIL-SEMENT dust retardant control technology from Midwest industnal
Suppls. Inc. 15 available for management of PM:: fugitive emisssons, comph-
ance with new clean atr regulations and storage pile leachate contrrl. withowt
causing any adverse effect on soil and water qualin. With the several national
and state environmental st tutes that exist. SOIL-SEMENT pernits a compre-

. hensive program of dust control and coal stovhpile leachate and nine!Y control

which protects arr. water and soil SOJL-SEMENT does not contnbute ans
pol