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SUI\1MARY AND OVERVIEW 

This set of abstracts of technical reports was prepared by the Industrial Cooperation and 
Consultations Service of UNIDO in cooperation with the Industrial Information Section to 
serve as a background paper for the conference on Global Consultation on Environmental 
Management in tne Metallurgical lnduc;try to be held in Vienna, Austria on the 16-17 October 
1995_ 

The material was reviewed from the perspective of ener!,,•y conservation, pollution control and 
waste minimization opportunities in the metallurgical industry with emphasis on cleaner 
production as a practical approach for achieving ecologically sustair.able industrial 
development 

This guide includes information available to UNIDOIINTIB and material obtained from the 
third phase of UNIDO/IPCT project: A Methodological Approach in Assessing New and 
Existing Technologies for the Steel Industry , TF/GL0/89/901 and the Environmental 
Managemert System for the Iron and Steel Industry in South-East and East Asia_ 

UNIDO/ITPD/ICC hopes that this document will assist companies and institutions at national, 
regional and international level in this important industrial sector, to make decisions that are 
both economically and environmentally sound and which contribute to the further 
development of a sustainable iron and steel industry_ 

This document has not been formally edited_ 

-------------------
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l STEEL AND THE EN\'IRONMENT 

By Nobuyoshi Tan aka 

·1 he em·ironmental impact of steel 1s a key issue for 
our mdus~· Steel has a central role to pla'.\· m a 
sustainable development strategy for the world. Steel 
can be proud of its .::nvirorunental achievemenis over 
the last twen~· vcars. In its use of abmtdant raw 
materials such as coal and iron ore and its high 
degree of recyclabili~·. steel has many inherent 
advantages from an environmental point oh·iew and 
news steel teehn<ll .. lg.ies are essential in meeting. 
needs for sustainable development including cleaner. 
more etlicient transportation. energv generation and 
manufactunng. S'.\Stems 

However. it \\Ould ooth he m1i\·e and \\Tong Ill 

gencrali7e for the \\hole world Each countrv has a 
different set of priorities for environmental 
impro\·ements and control These priorities reflect 
differences in the le,·el of income. geographic and 
social circumstances and the choices made bv 
indi,·idual 120,·ernments and citizens Therefore llSl 
h:is not sought to establish nnnns for specific are·1s 
of cm·ironmental control. Rather. it has focused on 
encouraging the establishment and operation of 
management principles, designed to ensure that the 
impact of steel 1in the environment is taken fulh
into account in all aspects of the operations of an 
indi,·idual steel company's business 

Smee its foundation. attention to the importance of 
1mpro,·ing em·ironmcntal practice in the mdust~ has 
hccn central to lhc \\ork of the lntcmat1onal Iron 
and Steel lnst1lute < >ur first Statement on the 
1:mironment was first published in I 'J72 /\ new 
Statement on the l:nnronment \\as agreed hy the 
Board of 1>1rectors of the lnslltute at their meeting 
m April 19')2 lo u11derline the importance steel 
indust~ attaches to ennronmental issues llSI 
hchc\es that steel's kc~ rok in economic 
development can be cunsiste11t \\1th !he utmost care 
of the illdustl) \ nnpai:t oil the en\ mmmelll 

II Si's Statement oil the I'm m111mcnt s.:b out th.: 
pr111.:1plc~ \\l11ch 11 hcl1e\c~ represent C:\cellencc m 
en\Honmelllal lllilllilgemclll in our mdustry llSl's 
prcscntatmn to the Sl'.AISi's Conference" 111 outline 
the ten pr111c1ples \\h1ch include the follo\\ing 1lcms 
(I I Susla ma hie dnclopmcnl. (2 l l>ec1s1onmak111g. 
( J > Env1ronmcnt protect111n. ('JI Ellv1ronmental 
mana~emcnt s\ .-;terns. ( 51 l'.nv1ronmcntal 
tcchnolog1es; (6) l<csources manap.cment. ( 7) Enerp.\ 
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management: (R) Education. training anJ 
mfom1ation; I')) Research, inno\·atmn and techmcal 
cooperation; and ( !Ul {io,·emment re4uirements 

·i he prescntat10n \\ill also illus' rate these pr111.:1plcs 
\\ith examples of ho\\ the~ ha\e been used h~ 

inJn 1dual steel compames 

2 UNIDO'S TECHNICAL ASSIS
TANCE TO THE IRON AND STEEL 
SECTOR IN DEVELOPING 
COUNTRIES WITH EMPHASIS ON 
ENERGY- AND ENVIRONMENT 
-RELATED PRODUCTS 

By Jan V Krou7.ek 

The paper outlmes the lJNIDO approach towards 
environment and energy-related projects m the ir<'n 
and steel sector~ it illustrates the objectives and 
charactcnstics of the pro_1ects and acllnlles. 
Examples for technical assistance projects arc 
provided for various developing countries/rcg1nns. 
with annexed hsts of ongoing and completed 
pro.iects as well as a hst of d11cuments/rr ectings 
related to iron and steel mdustry development One 
chapter is devoted to the possibilities for project 
financing and lJNIDO's investment promotion 
activities. 

In !he conclusions. the importancl· of 
energ\ -cnnsen·ation measures and pollution control 
m plant restructuring and rehahilitatmn is strcs::cd 

3 ENVIRONMENTAL MANAGEMENT 
AND CLEANER PRODUCTION IN 
THE IRON AND STEEL INDUSTRY 

By Masakazu lchimura 

l JNCEl>'s A{lenda 21 pro\·1des a hasis for action hy 
all stakeholders m mdustnal development It 
emphas:zes the importance of appropriate industrial 
policies and Opc!rations to reduce impacts ;m the 
environment especiallv through the use of more 
efficient product10n processes and pre\'ent1ve 
strategics i e Cleaner Production 

Iron and steel is a sector with ma.1or cm·ironmcntal 
implications It 1s cncr~· intcn•1\·c and \\astc 
emissions arc d1fficulr to control at low cost 
Cleaner Production 1s a svstcmatic approach to 
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c.:m·ironmcntal 1ssuc.:s at c\ Cf! stage 1•f pwdw:t1011 nf 
which 1•ptions mdudc good hnusckccpmg. process 
mud1f1cat1on. maknals subslltullun and nc\\ 
tc.:.:hnology research and dc\dopmcnt Tc.:chnology 
optwns for iron and steel mdudc UUlll\ all\ c.: 
combustion systems. energy -sa\ mg -,rocc,,scs. 
internal rcc\ chng pracl1ccs. 

Tu ensure that such tcdmolog1cs arc app!1cd 111 an 
elli:•:ll\C \\ay proper mauag.cmcnt needs tu be 111 

placc.: e.g. estabhslunc.:nt of emiroruncntal 
responsibilities in hnc \\ith a fom1al company action 
plan. environmental audits. chemical safety 
procedures and t~ammp. of staff This approach 
decreases the plant malfunction and needs for 
end-.1f-p1pe control and result 111 an improvement of 
the compames compellll\·eness 

UNEI' lE/P.A.L"s Cleaner Producllon Pro(tfamrnc 
promotes an intc.:j!rated pre,·cn11,·e strate(!.\ for 
mdustnal development m all sectors Through 
mformallnn exchanp.e. awareness raising and 
technical ass1o;tancc the pro(!.ramme helps mdustf!· in 
developing rountnes part1cularh. to implement 
cleaner production pohc1es and acti,·1ttes Am1,ng 
these mterdependent act1vit1es. an mformatum 
c learinf, house pla\ s a vita 1 part 

4 ENERGY-SAVING MEASURES AT 
NIPPON STEEL 

B~ Akira Yamada and Kyosuke HaLama 

Smcc thc oil crisis. Nippon Steel ha~ pos1t1\ch 
earned out cucrg .. -s<i\ mg measures fur cncrg\ cost 
r..:ductaon and has acluc\cJ about 20% s<inng 111 real 
tcrm~ h• dale 

Rcccntl... ho\\c\cr. g1n .. 11 the spread of the 
cncrt1-Y -sa\ mg c4u1pmcnt and fac1ht1cs throughout 
the compan ... and also given the cncrg.. increase 
necessitated h\ the need h• pro\ ide 1m:reasm11-I .. 
(up.her added \alues to products. energy 
consumption 1s hcp.mnmp. to level off 

·1 has report !l-1\C.:s an mcrvaew of tht: ma_1or 
cncrg\ -sa\ m11- measures amplemcnled h\ Nippon 
Steel. such as conservation efforts m mill operations, 
process clammataon and other e4u1pmcnt measures 
and \\astc heat rccoven· equipment mstallataon and 
discuss future tasks and prohlcms m our 
conservation efforts 
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5 EN\'IRON'.\IENTAL MANAGEMENT 
PRACTICES AT OPEN CUT COAL 
MINES IN CENTRAL QUEENSLAND, 
AUSTRALIA 

B~ Peter A Roe. Ian M ~ moc'- and Peter T 
Isles 

Modem open cut coal nunmg commenced in the 
Un\\cn Basm Ill Central Queensland. /\ustraha. m 

the earl~ I 960's to pnwide high quality coking coal 
lo the blossoming Japanese Stec! lndus!f! _ Toda~ 
there arc more than fifteen open cut mmes rang.mg 
m i:apa1..ity from (ioon .. ella/Rl\ersides' 10 mtpa t•• 
small scm1-anthrac1tc operations producmg 200.000 -
J00.000 tonnes per \car. In addataun thcrc arc six 

w1Jo.:rg.ruw1J operations. three utalumg long \\alls. 
anJ another t\\u lung\\all mmcs under conslrui:taon 
·1 otal exports of cokmg. thcmial coals m the ~car to 
June 1992 exci:eded 62 million h>IUJcs. Exports 
account for more than ~0% of the produi:tion m the 
region 

l'ract1ces to mana11-c ennronmcntal issues associated 
\\1th the minmg opcrat10ns have hco.:ome an mtcgral 
part of the hli: cycle of the mmes. Chmat1c 
cond1uons m central ()ueensland arc quite severe. 
ranp.m(!. fmm long periods of h•lt and di) cond11tons 
sometimes mtersperscd with short duration h1{lh 
intensity storms to c\·clomc rainfall events Average 
annual ramfall ;s of the .1rdcr of oOO mm 
< >vcrhurden materials ranizc from ,·en· crodahlc 
tertia~ sediments throuF-h sandstorms The 
cnmhmatmn of climate and sp<>tl rvpe leads to 
challengmg.. 1f not umquc. conditions for 
rchahihtat111n nf the disturbed lands Pract1co!I\ all 
of the mmcs m C'entral <)uccnsland he \\ llhm the 
Fitnoy River Carchment W11ter m11n11izement on 
site. and water d1scharizes from mmes need to he 
controlled so as not to dci!radc rCl!ll'nal \'.;iter 
quality 

This paper d1scuss~·s practices m Central 
Quecnsland. Cio\ emmcnt requaremcnrs and so ml' 
current research mrtaati\·cs 

6 MEASUREMENT AND MONI
TORING SYSTEM FOR AIR POLLU
TANTS 

Bv Nobuhiro 1 ~uboi 
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l\.'hJ'ushtma Works was qu1.:k ll• establish a 
monitoring s~ stem for au pollut:mts and has acll\"cl~ 
introdu.:cd and impron:d measures for 
cnnronmcnta! protection based on the data thus 
obtained. 

The SO: content of exhaust gas is contmuousl~ 
m.:asur.:J al the sintt;ring machines anJ coke o\.:ns. 
Al oth.:r facilities. the S c•.mlcnl of the fud is 
m.:asurcd. Sox \olumc is basicall~ determined from 
m.:asured SUx eon.:enlralil•n and exhaust gas \·olume 
and calculated based on tile m.:asured fuel 
consumption of each fa..:ilit~ . 

NUx concentration and volume arc monitored in the 
same way as SOx· Howe\·er for other fac1hties 
excluding the sinter machine and coke owns. 
measurements of NUx concenlralton arc: taken in 
batch fashion. 

These data are transmitted lo the Energy Center for 
centralized monitoring When abnormalitiro; occur, 
an alarm and screen message are gi,·en. 

7 CURRENT TECHNOLOGY AND 
FUTURE TRENDS IN ENVIRON
MENT-AL CONTROL FOR MINl
l\llLLS 

By L. L. Teoh 

lncreasin1_dy. steel producers come lo consider the 
em·ironmenl as one of the three or four most 
important iss\les facing their indust~· in the 1990s 
This can he attributed to the stringent pollution 
legislatton regulations and standards and ever higher 
penalties for pollutmg It is widely expected that 
m.1re strmizenl legislat1on will he introduced in the 
future and that the' will he more slricth- enforced. 

The traditional emphasis on pollution ahatcmenl 
in\"olves treating emissions and wastes as they are 
discharged from the production unit by adding 
end-of-pipe measures It has the merits of not 
intcrfcrinE? with existinE? production systems 
reqmnnE? less initial mYestment and carrying fewer 
risks Hut it suffers from serious drawhack in that 
people 1m·oh·cd in controls arc not unilaterally 
moll\"ated lo reoucc wastes and pollutants. /\ more 
ratronal and prof11ahlc approac~ lo cm·ironmental 
pwhlcms is lo understand cxacllv ahout \\here. how 
and \\ h\ emiss1(1ns and \\aslcs arc gcneralccl 

-----------------· 
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Man~ nablc measure~. pwccss mod11icat10ns and 
operating pracltces ha\·e been a\·ailablc to ensure 
cmiroumcntal acccptahility for u mm1-mill These 
can be madc through tmpro\"ed eff1c1cncy at all 
slat!C!> of ti!> process. rcduccJ \\aste g.cn.:rallun use 
of rec~ dcJ materials as ra\\ matcriab. lower \\Jste 
<ltsposal and efl1uent lrcalmcnt costs. lk\ clopmcntal 
\\ orks arc being de\ olcJ lo maL..: \\ orL.mg conJ1l1011 
as ag.r.:eable and fulfilling as possible \\tthin a 
mini-mill 

The de\·clopmenl of clcanesl technolog~ al the least 
cost requires the multid1mensional consideration of 
technical, economic. social. political rc:gulalol) and 
legal factors. In the near future, it is likel} lo 
concentrate on four underl~·ing areas li) Eff1c1ent 
use of all resources: lit) lmpro\"ement of ex1stmg 
ennronmental performance: (iii) Resource reco\·en· 
and safe waste management: lf\") Em·!ronmentally 
sound dest[Ul for all future technolo(l\. 

8 ENVIRONMENTAL AND ENERGY 
IMPACT OF THE COREX TECH
NOLOGY 

By Siuka Dieter 

Thi: apphcallon o'" the COREX pro..:ess for the 
produ.:tion of hot melal has been demonslrated lo be 
both lechnicall~ and economicall~ feasible on the 
first large scale plant of !SCOR Worls at 
Pn:loria/Soulh Africa smce l 9X9. lJsmg coal mstcaJ 
of coke, a CUREX plant add1t10nalh produces a 
hig.h-qualit~ export gas 1•f approx1match 7000 kJ/N 
cu metre, which can be ut1l11ed for cnerg\ 
production and metallurga:al purposes 

Owmg to its ht~ degree of cleanhness and ener(l~. 
thts gas has as a tremendous potential for power 
gcncralton espcciall~ in gas turbine based combined 
cycle schemes. Its high dc(lree of reduchon potential 
- after C< >i removal - aliows also the production of 
I>RI add1t1onal to the hot metal as a second 
opportunity. Thus. for the consumpt1on of coal as 
the prims~ energv source. h112hest effic1cnc~ 1s 
ohtained. 

High flexihility with respect to gas ,1 .. anltl~ and 
<JUaht~ comhineri with envmmmental compa11hih1, 
show suhstentiel benefits for numerous erphcehnns 

----· -- -------·· - --·-
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9 EOF AND WAELZ-PROCESS -
A TIRACTIVE CONTRIBUTIONS FOR 
THE IRON AND STEEL INDUSTRY 

By Heinz Walden. Gurudas Sam ant and Ralph 
Weber 

The s.:enarit• of th.: irt•n and st.:d indusll} is 
\\orld\\ ide, .:ITeded hy l\\o important issu..:s. namdy 
the strincent and st.:adih increasing em·iwnmental 
res:.ulatit~ns as well as th~ requm:d reduction of Ta\\ 

m;lerial and energy consumption for econom1cal 
production costs. 

Em·irorunental regulations ask for the utihzalllln of 
\\aste maknals It• th.: gr.:alest possible extend and 
tu decrease th.: disposal of hal'ardous \\aslcs 
re.>pecti\ely. Th.: WAELZ-PR< KTSS rcprescnb a 
pro\ en apphcallt•n for the r.:pro.:.:ssmg of zm.: anJ 
kaJ cunt.aining st.:d \•orks \\astes. The 
contaminants of the sled plan! \\a:.tc arc s.:paratcJ 
and a \aluablc feeJ matcrial for the nun-ferrous 
met.al mdusll) produ.:ed. 

The deaned waste malenals can be reused in the 
sled induslr) or utilized as absolute inherent 
material for the conslruct1on of roads and other 
infrastructure applications. 

The EOF represents an ad\anced "Energy Optimized 
Furnace" Process with respect lo the utilization of 
low cost feed matenals and \Usie ener(t\ to a (treat 
extent. 

The 1pphcat10n of hoth processes should be 
carcfullv studied for the vanou" pn•1ects with re~ard 
to fnlh use then hcnef1ts 

10 CONSTEEL - THE EFFICIENT 
FLEXIBLE AND ENVIRONMENT
FRIENDL \' PROCESS 

B~ Masaaki Nakamoto and John A. Vallomy 

Thc 1111 tonne/hour CON STEEi. s~ stem al Na go~ a 
l'lanl t•f !(~ oc1 Steel Ltd. slarh:J operation on 
October J. !<>91 The IX.: furnace, 7,300 mm m 
J1ame1er with 55MW of mslalkd p<>wcr supplied h\ 
N~1'. uses 4 I MY.' lo operate: m C< >NSTEEL mode 
al I lo mt/hr "llh the ~rap preheated at 600'' C 
·1 he prchealer. Jes1p.ned b\ lnterslcel lcchnolo~\ 
uses onh the carhon mor.l~x1de produced h\ the 
m1ccl1on 1) Nm '!ml of ox\ ~en lo pre heal the scrap 
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up 1'.> 6ou· · C Tiu: pre healer Ct'mphes \\1th local 
rnnronmenl protect1ou regulations 

A 5-l mLb co~..: STEEL s~ slem has been m 
conuucrc1al upcrat10n fur ~ ear:s al FlvnJa St..:cl 
Co11> Charlolle. NC. lJSA The planl has e"cecJeJ 
guaranteed \al~cs of pruJucll\ 11\ anJ specific 
..:onsumpllons The process is Jes1g.ncd lu cumpl~ 
\\ith the most ngur•)US emironmenlal regul:illons 

New Jerse~ Steel Jce1ded m earl~ October. I 'J'J1 to 
relrof!l their cx1slmg AC fwnacc w1lh a Constecl 
S\ stem The retrofmed Cons•.ecl s\ stem will ha\C a 
c.apac1ty of 6 I 2J1uo melnc lonnes cf hquiJ steel per 
\ear. The start-up 1s scheduled for earh Janual} 
199.t. 

Nucor Steel of Darlmitton. SC. where the fast 
Consteel prototvpe was tested m l9X7. will hu1ld a 
new mellshop hased on a Consteel system coupled 
with a DC furnace. This unit will produce 6XO.OOO 
mt/\· ear of hquid steel m the first stap:c The -;tart-up 
1s scheduled for earh September 1993. 

This paper descrihes ( I l h1ston ,,f the C< lNSTEEI. 
process de,·elopment and nolution. (2) has1c 
concept of the CC lNSTEEI. process. I J) ments and 
demerits in comhming the CONSTEEI. proccs" w11h 

an /\C or 0C arc furnace and 1 ·H features and 
flexihility of the CONSTEEI. process 

11 ASPECTS OF ENVIRONMENT 
AND ENERGY Ii'~ 

STEEL INDUSTRY 
THE :RON AND 

B~ Nici.. Standish and Budi Noto\\ idjojo 

1-ollowmp: a reference to the I 9'JO Jakarta Semmar 
on Altemauve lronmakm~ where an assessment of 
1ronmalmp: process cntcna mvolveo environmental 
and ener(E'· aspecB. 11 1s statec! that ennronment 1.• 
a p:lohal prohlem hut that this. on 1ls own. 1s 
unlikelv to hrmp. ahout fast amelwrallon It 1s then 
concluded that en\'mlllment 1s alw a poht1cal 
prohlem and that thio; \\ 111 hnn!:! ahout amehorallon 
much more rap1dh than am Ihm!! c:lse It also state1l 
that sustamahle development 1s onh meanm~ful to 
those companiC's \\ h1ch are not !!"In!? to he clc•sed 
down as a result 

The encrj!\ sann!! 1s horh short-term and lc>n!!·lcrm 
fl is sh1nrn 11 1s onh th,· lnn!?lcrm approach to the 
quest inn that can hrm!? ahout a laslm!? and cconom1c 
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cn.:r~~ !k!\l!l); Th.: smd!m~-r.:Ju.:t1<1n pru.:.:ss 1s 
g1,·.:n as an cxampk 

12 SAVING ENERG\" IN THE Sl!'i
TERING PROCESS 

B'.\· Peter R. Dawson 

Considcrahlc pro~m:ss has ~.:en m:• , , :1 do:.:rc:i.;mg 
the cncrg\ requirements t:•r iron ••r• ,mtcnnf' ._,,·.:r 
th.: last d.:cad..- T.>da, s.•mc . . :r planh can 

produ.:e high 4ualit'.\ proJucl usmg onl'.\ -lfl l!1- cnL:..
hr.:eJ'c/t 2 Nm' COG!: and less than >tr l \\ n 
ckctncll'.\ t1 This is e~i' ;ilenl h• a t·•lal energ~ 
input of approx imatd~ ! ·;oo MJ!t smler Ten \ears 

ago most plants .:nnsum:' I mm.- lhar: "' i.:e this 
amount of ene•g\ 

The mam m.:asurcs rcsp<>nsihle for this 1mpnn emenl 
are heat re.:n,·e['.\. 1mpnn.:d 1gnitmn S) s!ems 
Je.:reascd an leakage. increased h.:d dl.'plh and 
opl1m1J:at10n of ra\\ material propcrt1es ·1 his re\ In\ 

d..::;cribes the de\clopml'nts ''h1.:h h;ne taken pl:1.:e 
around th.: norlJ anJ their clk.:t on smtcnng encrg~ 
rcqum:mcnts 

13 RECOVER\" OF SE!'iSIBLE HEAT 
OF COKE OVEN GAS USING A 
POROUS ASCENSION-PIPE HEAT 
EXCHANGER 

B~ Heung Soo Park and Jac-ou Choi 

An .:xpcnmental stud~ on a porous as.:ens1on-p1pc 
heat exchanger of coke o\·cn \\as earned oul for the 
purpose of rcco\ Cf) or the S<'ns1hlc hl·at of Cl)(; a" 
''cl: a" prc\Cnlh•ll of the: surface from the carhon 
aJhcswn A f.""· hcat transfer mcJ1wr. pa"sc" 
throutth th.: annular chamber lx:l"ccn th.: Jl'•r••U:> 
pip.: anJ outer ca,,mg an·' I:> healed up. "h1!c a part 
of thc !!-a" h :nJcctcJ lo the Cl)( i "II cam t•1roul!-h th.: 
surface "f the: porou" pip•.: 

hom the moJcl lc'I "1th S1C rip•: of poro,.11~ 27",o. 
II "a' found lhal :he carhon adhesion on the surface 
could he: prc:\enled h\ m1c:cllon 1•f the: p.a:. lo"cr 
than 5°,n of the: ma" no" ol the mam stream I he 
rcc1nercd heal amoun!ed up to Jo0,n of that of the 
mam stream 1c:4111\ alc:nl lo 50-611M cal1(l-df\ coah 
and the tempc:raturc ol tht: heal transfer mc:Jmm 
reached to Joo-uo· l' 

1i 

II '" .:ons1J1:r~·J th;it th.: fud gas u!· th.: .:·.11..1: ,,, .:r:. 
l'Ol i or BH i 1:an h.: dm:.:tl~ prehcat.:J. \\ h1.:h 
m;il..1:, the: heat r1:.::•I\ e~ S! st.:r:1 mon: .:umpa.:t 
cumparcJ \\llh th1: 1:nm1:nt1onal on1: h~ d1mm.i:mg 
th.: h~·al c\.changcr 11f radiant ,..;d1<•r: 

14 DE\'l::LOPME~T OF THE E~ERG\" 
-SAVING TECH~OLOG\" AT NO. 2 
STEEl.MAKl~G PLANT l!'i Kl'.\tlTSt: 
WORKS, NIPP01' STEEL CORPO
RATIO~ 

B~ Ma.saJ..uni Monola.. Z.:nJt Kajua_ Yulmon 
Sliigc~ ama and Hidoc Og1 

·1 he l\\o mam counter mc:asu:cs h•r c:nc:r~' -sa\ m~ 
sub1ecl ha\.c: h.:en focused m ~1m1tsu :-.On ' 
steeln'-lltn{t plant One 1s the: ach1c\ ement ul sa\. mil 
energ\ and reducm~ heal lo·:s throui_ili pursuu of 
\."Cf\ h1[lh prnduct1\ It\ h\. mcre.umiz. operauon rate 
Consc•1uenth the crude steel of more than -1211 lL'M 
can he pro<luccd \'1th I '2 con\.encr opc:rauon and 2 
slah casters !"he other '" md:,·1d11al measures for 
"Fnerg.\ Sa\·mg· \\1th rellard to ca.:h pro..lu.:11\c 
tcchnoloiz\ m\·oh·miz 1mpnwemc:nt of exhaust tza" 
reco\ef\ cstahhshmc:nl ,,f dtrect h•lt .:harize n•llm~ 
s\ stem and so OI' 

The efficient heat rc:c1wef\ oi latent enc:r~\ had 
made pro~res" h' 1mpronnE! the control techmque m 
so-called ()(i S\stem Furthermore. a.; an mdn1dual 
measure. C Xi ho1ler c4111pmcnts ha'.: h.:cn m-.talk.t 
for rccmcrin~ scn.;1hlc heal cncrf!\ The stcam 
q11an1m. f!eneratcd from this procc.;, '" 
approx1match (.R k~'.:rudc steel I 

Th.: cffcch of ( )( i hn1lcr arc c·,pcctcd In he the 
r.:cc•\<.:f\ c•f steam from ...:ns1hk heat .,f cxhau,1 ~a' 
and m add111"n mcr..-;l\cJ co<•lmf eff1.:1cnc\ "h1ch 
conlnhutcs In lhc "1.::t1on c;ipa.:11\ ,,f in1l11ced l>r;it"t 
fan Th.: (>\\ fCn n .. \\ ralc can h.: m.:rca.;c.I 
su.:.::c,,fuJh so 1h;1t the hln\\ 1rig time h"" t-..:en 
rc1l11.:l·J fl., ;i rl·.;uh lhl· h1ghh dl·\clnpc.t 
sreclm<tk mg pl;mr r .. r ··ncrg\ s;1\ mg h;1' 1-..:~·n 

rl·;ilunl 

15 OPERATIO~ RESt'tTS OF THE 
I"EW DC ARC FLRNACE 

B~ \faloto Talaha<1h: 
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I lsmor-Sa..:1lor \Fran.:.:) ha\.: Jlltntl~ J .. -,·dupo.:J th.: 

Nt:\\ I>1r.:.:t Curr.:nt f\.r.: Furna.:.: (hcn:mafl.:r 
r.:km:J lt> as ·ix: fuma..:.:" l h• .:stahhsht:J th.: 
furth.:r po.1ssih1lll\ of .:h:.:tn..: st.:d-making. 

In I l,1shual1 Plant of l)-J1Ju St.:d th.: UC iuma..:.: 

c4u1pp.:J ''1th smglc iµaphttc clc..:uoJc has hccn 
opcratcJ sm..:c August I 'J89. "I he studies c•n the 
d..ara..:tcnsli..:s anJ hcha\ ior of 1.hrc.:t current lluough 
lest opcraliun ha\.: pru,cJ numerous aJ\antagc" of 
ll:.e DC furnace m ..:umpanson "1th the ..:on\enl1onal 
alternate current arc fuma..:c lhcrcmafter referred to 
as" AC fuma..:e" 1 And the [)C furnace in Nakayama 

Stec:I that Nippon Steel Corporation suppheJ has 
st:ineJ lo operate smc.e April I 'J'J I 

In our paper. the aJ\anta~es of the !JC furnace 
baseJ on operatmn results at I foshuak1 Plant and 

Naka\ asna Steel arc descnbcd 

16 CONTINUOUS CASTERS WITH 
REPEATED OPERATION OF TUN
DISH UNDER HOT CONDITIONS 

By A Osa~ ama. Y Nakamura. K.lmiya. K. 
Matsuo. M Kimura and M.Shimiro 

·1 he ne" slah ..:a,.lcrs ec.tuippeJ \\ 1ll1 tund1shc:s "h1ch 
contmuousl~ repeal thc:u vp-.:rallon Wldc:r hot 
cond111ons started up at ~ubc Skel"s ~akoga"a 
Works m June I 'Jl<'J and Januan I 'J'Jl 

·1 he contmuoush -repeatm11- tund1sh operates under 
hot condill1. ns as fullo\\s Suon after casltnio! the 
tun.t1-1h 1s lilted lo drs.:harp.e residual molten steel 
and slap. and after quick rnamtcnancc h\ the caslmtt 
oprrators the molten steel of the next heat 1s 
rccencJ from the ladle "bile the refracton 1s still 
at a htp.h temperature I he same tundtsh ;s used for 

~oo hc:ah nnJ·~r hot cond1t1on' < >n the other hand. 
"1th a coll\ entmnal I\ pc' 1und1shcs. are all cooled 
C\Cr\ three: or f<•ur heat" for fCJ'lll! at the: 
mamh:n<1nc1.· \ ard 

Thi' t11nd1,.h-rcpealmf orcrahnn can rerlucr- molten 

steel heal ''"' I<> (c:,, than half of that 1•f the 
c•>n\t'nllnnal I\ pc' lh 11doptmf a tundtsh "htch 
contm11011sh r1.·pcah us operation under hot 
cond1t11>ns encri:\ cons11mpt11>n 1s reduced to 14% 
compare.!\\ 11h rhat of the comcnt1nn.1l t\ re and the 
1.·ncrf\ cost 1' r1.·.It1c1.•.I h\ ~')I m11l1<>n \en per \car 
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\\ h1ch c'•ntmuousl~ repeats !ls tu11J1sh ''1-..:-rall,,n 
unJer hot conJ11wns 

t7 ESTABLISHMENT OF ACTI
VATED SLUDGE TREATMENT OF 
AMMONIA LIQUOR FROM A COKE 
PLANT 

B~ Hiroshi Kamori. Osamu Mili and Masahiro 
Fujii 

For the acl1\aled sludge Ucatmcnt of ammoma 
liquor from a ,,;,•kc plan!. ll 1s cssc:nt1al t,1 cstahhsh 
a method for e\aluahng the effect of toxic \\aste 
\\atcr on a..:ll\atcd sludge and a m..:thod li.,r 
reco\eflDl.Z m a short lime from abm>nnal 
phenomena de\ doped m the course of the ueatment 

·1 echnolog~ bas been estabh~hed for e\·aluatmg the 
tox1c1t~· of the ammoma hquor h\ mcasunng. tis 

HOD cun·e and the respiration rate of actt\·ated 
sludge As the rnetahohc mechamsm of acu,·ated 
sludge sugg.ests that the addttton of ph\·t1c acid 1s 
etlectivc 1r. recovenng. from the ahnorrnal 
phenomena. a study has heen made of the add111on 
of ph,·t1c acid rice hran that contams a larize amount 
of ph\·tic acid Phyuc actd and nee hran ha,·e 

pnwed effcctn·e in rec1wenng. earh from such 
ahnorrnal phenomena such as the hulkmg of 
ecti,·ated sludge and madequate deeomposit1on of 

th1onanate as \\ell as m mcreasm~ the l!rowth rate 
and ac11,·1t\· of actl\·atcd sludge and 1mprovcment nf 
act1\·atcd sludge treatment effluent 

18 APPLICATION OF MEMBRANE 
SEPARATION TECHNOLOGY TO 
l~DUSTRIAL W ASTEWATEi' TREAT
MENT 

By CG Kim and H.D.Chun 

lndustnal wastewater treatmert h\ re\·crse oo;rnns1s 
! RC l) memhran~ technnlol!'· was earned 0111 for three 
kmd-; of the final effluents We c.mducted cell test 
for horh (" /\ (C"ellulose /\cetate) and Pf\ 1Poh-am1dc 1 

memhrane \\ llh effccl1\·c area of 66.6 cm; and hcnch 
scale te.;I for spiral \\1>un,I !Ype m.,du!.. \\ ith 

d1mens1on <•f 4" X 40- \\h1eh \\a~ made of PA 

mcmhranc 

Thrnuj!h the~,· lc~h. 11 \\a~ found that I'/\ mcmhrnm: 

'"'' •norc ;ulaptahlc than C" /\ nwmhram· 1-...·catr-l· of 
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its h1g.h.:r salt rq.:ction rate ard proJui:t llo\\ r;:.t.: 

Salt rCJl:CllOn rat.:s or all ..-mu.:nl:> \\l."r.: about '>0% 

anJ pr..Ju.::t flo\\ rat.: \\as" 1-t - 0.11< m'/hr As th.: 
pwJu.:t l{lklhl~ \\as belier than that of pro.:.::ss 
\\alcr. \\1." conduJcJ that it \\as pcss1blc lo lotall~ 
re.:~ de 1~ as a pro.::css \\alcr. 

Clcanmg. test show.:J that NaOII. STI' (SoJ1um 
tripho:.<phatc) anJ IICL coulJ rcmo,·.: the membrane 
foulants in the sandlilter .:fllucnt of l'ohang Works 
and m the .:flluents of sanJ filter anJ carbon filter of 
P.:.wang Yantt works respecti\d\ At each case. 
mc:mbram: rq1.enerallon eflic1enc1c:s were .J4%. 8~% 
and 'J.J0

10. 

Also. from the computer simulallon with mass 
trdnsler model for BW8U40 membrane. the optimum 
combmatonal membrane arra\ was 1317 /-t/l and then 
resulttn(t in the wastewater recO\·e~· of 'JI o/e. product 
flow rate of 15 ton/(da\· •element) and product Tl>S 
of IO I ppm 1-'rom these results. II was calculated 
that at least 1.2 IO memhrane modules with 
d1mens1on of IC" x .io· were reqmred to treat 
wastewater of 20.(l(l(I ton/da\· 

We have heen doing on-site test m hench scale for 
the effiuent of Pohang Works since Augu!'it 1992 

19 RECYCLING OF 
SLUDGE FOR SINTER 
TE RIALS 

B~ Sciichi Kamci 

DUST AND 
FEED MA-

Uust and sludge whch arc collected from \anous 
plants m steel "orks contams valuable components 
(e.g.. lfOn). horn the ncwpomt of resources sanntt 
more cffectn·c utilvatlon of them arc desired smcc 
h1p.h Zn dust or sludp.c hke con\"Crter thickener cake 
causes had effect to the operation of hlast furnace 
This rec\cltn[Z plant which rcco\·crs low-Zn du!'it and 
sludp.c from h1tzh-/.n dust and .;ludfZe separate!~ has 
hcen m opcral1nn from 1911:\ 

In th1" papcr. thc nuthn.: of the cqmpmcnt an,f the 
opcrallon of !~c re.:>chnEt planr 1s dcscnhed 

20 D£\'[l.0PMENT OF MANU
FACTURING TECHNOLOGY FOR 
BLAST FURNACE SLAG AND STEEL 
SLAG AT KAKOGAWA WORKS 

B~ Shigcnobi Shim:v.ID.i. Jun-ichi r>.fatsumoto. 
Kouta Hanao and 11..~ul..i MiJ:ugulhi 

Smee the start-up of its blast fomac.:: ''ll<:r;it1011. 
Kakuga\\a W"orks has bei:n manufal:lurm~ B F 
a1r-cooli:J slag from molten slag and pro<lu.:mg 
coarse: aggrcgak and base for road 

In order to reduce manufactunng costs and take 
ad\·ant.age of \·alue-added profits slap.. K.akoga\\a 
Works has been ~-m!!. smct.' , 978 to shift 
manufactun~ process from molten sla[t to water 
(l:Tanulated sla[t b\· de\·eloptn(I: a new Kohe Steel 
Proces.<\. By impnwm!!. operatmn skills and 
moJd\mg the manufactunn!!. process. m 1992 
Kakottawa Works mana[ted to produce [tranulated 
slag. which used more than 9<l~C. .~r the molten slag 
and lo sell 1t as fme a¥-gre[tate for concrete and as a 
matenal for H.F slag cement 

At the same time. there nas the need to dispose of 
the remaining steel slag as landfill hecause of its 
limited utilization Rut as the disposal cost was too 
high and room for landfill \\as limited . Kakogawa 
Works started to develop nc\\ uses for 1t 

As a result of sc\·cral vcars of research and 
cxpcrimentation. the companv dcwlopcd a process 
for ~tahilizing. the free lime in '.'itccl slag called 
Aging Process and then estahlio;hcd a process for 
manufacturing. a compound hase for road hv mixing 
stcd slag. n F air-cooled slag and granulated slag 

21 RECENT TECHNOLOGY ANO 
DEVELOPMENTS FOR EFFICIENT 
SLAG PROCESSING AND UTILIZ
ATION 

B~· K. Tanigawa. K Okuda and T. Kumamoto 

Japan pwduccs approximately ~fl millron t.>ns of pig. 
mm :.nd 105 million tons of crude .•tee! annualh 
This r.:sults in rhc !-!cn1:ral1nn of 25 milli.'n and D 
m11l10n Inns of sla~ rcspcclnch 

lk.:ausc lan1l an.I rcsnun.:e' arc s.:an:c m Japan. 
pron·~smg an.I 1111h1at111n 1•fth1s trcmcnd1•11s amount 
of slag arl· l'SSl'nl1al for prol<·.:tmg the en' 1ronmcnl 
and cnn<l'f\ mg l·nl'rg~ 

The probkm c•f 1111h11ng hlasl furn;i..:l· slag has ht:cn 
soh l'd In Japan. I 11(1% of th·: gcnl'rakd hlasl 
fnrna.:<· slag 1s l'ff1c1cnth 11l1'11t'1l. moslh Ill lhl' 
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ccrn.:nt mJust~ I h•\\c:\·.:r tht.· pn><:.:ss:n;; of oth.:r 
J. mJs l•f slag n:mams a prohkm 

Nippon Magncti.: l>r.:ssmg Co \\Ith Its .:xpem:n.:.: 
anJ h:.:hnolog~ . is the: l.:aJmg. slag prOl:c:ssmg. 
l:ornpan~ m Japan pro.:essmg more: than 3 milhon 
tons of \anous L.inJs of slag annual!~. \\l11d1 then 
becomes h1gh-quaht~ \alue-aJJeJ pr••Ju..:ts for its 
.:ustomcrs. 

In this report. the authors "ill d1s.:uss non-blast 
furnace: slag proci:ssmg anJ mtwJu.:c: som.: recent 
de\dopmenl 111 the eumpan~ 's kehnolog\. 

22 IMPROVEMENT OF SLAB RE
HEATING ENERGY CONSUMP-TION 
IN PLATE MILL 

B~ Osamu Yamamoto. Tutomu Yoshi,ato and 

Hiroshi Nishi.1.ati 

Cons1Jerablc eO!crg~ sa\ mg in slab rch.:atmg process 
has been a..:hi.:\cJ m Plat.: Mill. M1.t.ushuna WorL.s. 
...:.a\\asaL.1 Sted Corp 

Encrg~ cost ~cl occup1..:s 20'}u of the total 
manufocturmg cost 111 steel \H>rL.s anJ csp.:c1all~ 111 

plate null. to reJu..:e energ~ conswnpllon of 
rcheatmg furna.:c 1s important for cost sa\ mg 

·1 o meet this Jemand. llCR (ilot Chartie Rollmg) 
has been de\ eloped hut. h\ the restm:uon of rollmti 
chance and also rch.:atmp. chance. the a\·erap.c slab 
chaqun~ temperature was lowered at about 4uo' C 

·1 o relax these restncllons the authors ha\·c 
developed \\orl roll hcndmp. svstcm and "Flcx1hlc 
charp.mp. S\stcm" \\h1ch consider the required heat 
mput of rhe slahs mstcad of its th1clmes" 

Ii\ these S\Stcms. wlhnF wuith restnct10n and slah 
th1clmess restnct1on \\ere much relaxed and 11 
cortnhuted to reduce the \\a1tmµ lime lo,.s of llCR 

A' a re~111t. thl· a\t.>raJ!t.' charp.in~ lcmper?.:urt.> d 
I l<'R has ach1ned up to 'i20'' (' anci •he encr~\ 
cc>n~umptulll nf cnnlmuous t\ pc rcheat111~ furnace 
''a< reduced to ,,..,,,er rhan K .i x 1 o=.llt 

rhis paper 0111hncs thl· concept anci result of rhcsc 
1mpro\Tmcnr~ 
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23 COMBUSTION CHARACTERIS
TICS OF THE RADIANT TUBE 
Bt:RNER WITH SELJo'-BIASED Fl!F.L 
NOZZLE 

B~ Yong Kul Lee. Lil Won Cho and Heung 

Soo Parl 

Radiant tube (Rrr1 humcrs arc \\ 1dcl:- us.:d m ht:at 
IJ:t::itmg facihtt:s such as conunuous annt:almg lmt:s 
and .:ontmuous g:ihamLing Imes m stcd \\orL.s Th.: 
ma.1or .:on..:ems m ({fl burner operatwn art: NOx 

en11~-;10n and lcmperaturc.: d1stnbut10n on tht: R/I . 
Th..: purpos.: of this sluJ~ 1s to reduct: the N< >:1. 

enusswn anJ enh<:n.:t.' thc lempcrature umfor1111l~ on 
the Rff \\ ilh s1mpk d1angc of the RH hurncr 
slru.:lurc. 

·1 o Jo tlus. a sclf-h1ascJ fuel nouk \\luch lllJt:Cls 
morc lo thc lo"cr cross-sc.:lion of the R/I "as 
designed. Combustion tesls l(.1r tht.> sclf-h1ascJnouie 
and a comentmnal one. miecling fuel umfonnh. 
\\ere earned oul using a l\\O-stag.e R/l burner as the 
basis. A pull t\pe expenmental furnace \\1th a 7 
m.:h W-shapcd R/I \\as used for the experiment 
The NO~: em1~:sion and the temperature d1stnbullon 
on the Rfl were me:.sured \\1th \·arnn~ the 
comhusllon load and the air ralio Coke o\·en izas 
was used as the expenmental fuel. 

Compared with the experimental resulrs for the 
conventional noulc. n\·er :l0% reducllon of N( >): 

emission and the 1mpnwcmcnt of temperature 
umfonn1t\ on the I.Ur \\as achieved \\ith the 
self-h1;,scd noulc It 1s rhou~ht that the sclf-h1ascd 
fuel nc:ule could he apphcahlc for the performanct.> 
enhancement of Rrr humers 

24 ENERGY SAVING DEFORMATION 
IN 3-ROLL MILLS FOR WIRE ROD 
AND BAR PRODUCTS 

By '" Juergcn Ammerling 

Beside" the need of producm~ h1~hh· rolernncc 
fm1shcli wire rods and ha rs m "free s11e" and "p1st 
m time" r1>llm1>? modes. the procc'is economv 1s of 
further utmost importance 

The rarer cit.''>Crthcs the features of the :l-roll 
tc;hnolni:\ m lh1s respect It~ much hii:her 
1lcfc>rmnl1on cffic1cnc\ rc~111t~ in npprox1march 10% 
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kss energy consumptron as compared lo th..: same 
r..:Ju.:twn m th..: tradtllonal 2-high mill. It \\Ill 
furthcm1ure he: dcnwnstralcd hy pwduction r..:su!ts 
that the use of J-roll stands 111 the mlcm1eJ1atc and 
fm1shmg. area of rod and bar mills for specialty steel 
ensures \e&y high product y 1cld and time utiht:ahon 
C\en \\hen roll mg. J or -t diameter cycles per month 
anJ a hug.e numhc.:r of small order lots 

25 THE ENHANCEMENT OF STRIP 
COOLING EFFICIENCY BY SUCTION 
TYPE COOLING ROLL 

B~ Hironori Fujioka. Kciji Mi.r.uta. Toshika111 
Kaihara. Tsuguhil.o Nakagawa and Koshi 
Kuramoto 

The energy sa\ mg cff1c1cncy of the nc\\ roll cool mg. 
system usmg the su.:tion ty pc cool mg roll (suclmn 

roll I used 111 the rapid coolmg scctmn in a 
lontmuous Anncalmg Lmc (CAI.) is c\aluatcd 
thcorctically and cxpcnmcntalh 

The rcsulls showed that the rnnnmg.1.,._1wcr ncccssa~ 
for the suction roll coohnt1 s\ stem was about 
um:-li.lrllclh of that for the gas _1el cool mg system 
and also showed that the slnp oc the roll was free 
from cool mp. buckle phenomenon at least when the 
\Happmp. anp.le was less than Xu'' C where the 
cnt1cal an(tle of a convent10nal coolmp. roll was 
ahout Jo' C for the strip of thickness down to 1 mm 

26 A WORLDWIDE SUCCESSFUL 
TECHNOLOGY IN THE ROLLING 
MILLS: DANIELi COMPACT CANT
ILEVER ROLLING UNITS 

By Alfredo Poloni 

Damch prcsenis the canhlever l·:ss (enerp.\· sa\mp. 
slands1 1 hesc stands represent a revolution m 
rolhnl-! mill dcs11m and offer important advantap.es: 

l<cducllon m consumed clcctnc powcr and 
reheat mp. enerp.Y. 

Shorter chan12c-over time improve" mill 
cff1c1enC\. 

Smaller foundations and hmlclmiz~ cine tn 
cnmpact de~1~n. 

21 

l .o\\ cr Ill\ cslm..:nl 111 capital spares. 

Simplc fc\\ exposed mo\ 111~ parts lmuts the 
need for mamtcnancc 

27 TRIPLE PASS HEAT PIPE ASSIST
ED RECUPERA TOR 

B~ Pal-Hsiang Wang. 

The pcrformancl.' 11f heal exd1angcr 1s highly 
dl.'pcndcnt upon thl· heal rcco\ cry e!T1cienc) and 
compactness. For re\ amping an cx1slmt'. rccupcrator. 
a heal pipe assisted rccupcratur s\slem considermg 

both abo\ c factors '' ·1s prnposcd and 1ls 
cxpcnrr.cntal performance 1s prcscnteJ m tlus paper. 

A prololy pc lest \\as conducted Ill C. S C pilot plant 

t..J obtain hca\~ rcco\"cfY cff1c1cncy anJ 
compaclncss Results of tlus lest sho\\cJ that 
compared to regulator rccupcralor. the hei.l reco\ery 
cff1c1cnc\ \\as raised from 28.9% lo 5.1 5% with tius 
heat pipe assisted system al normal l1o\\ rate 
c1md1lmns. Compactness comparison result hcl\\ccn 
heat pipe heal exchar,~er and rccupcra!or md1 ales 
that the former 1s much superior to the later 
Compactness rat10 or tnplc pass heat pipe as~1sted 
recupcralor to fourfold pass recupcralor is I 7 under 
similar heat exchange luadmg conditions. 

28 THE ENERGY SAVING MEAS
URES OF ON-SITE POWER PLANT 

By Yoshihidc Kawano. Hitoshi Narita and 
Shinichiro Hanada 

Ohg;sh1ma thermal po\\cr plant at NKK Ke1hm 
W11rks is onc of thc largest capacll) 011-sitc powcr 
plants m Japan of \\h1ch total output is 410,IJ(HJ kW 
and its main fuels arc byproduct gases 

Al the po\\cr plJnl. 1,;ach unit has I (I large-scale 
auxil1al} c-iu1pmcnls \\1th a capaclly or o\cr -~(J(l 

I. v.· each 

These aux1har} c4u1pmcnls occup} 11111sl part of the 
aux1har. clcclnc po"cr ·1 hercfore the \aflous 
measure~ ha\c been enhanced such a~ rotalwn 
control of lar)le·sca le fans "l11ch has resulted 111 

lar1Ze· scale sa\ mg enerlZ\ of aux1ha~ elcelnc p1mer 

And variable pressure control "as adopted lo reduce 
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('<'\\,·r statu•n fuds ·1 hese measure-< ha\T resulteJ m 

laq;e-s.:ak s;1nng 1:111:rg\ of the ~>\\er plant 

~ IMPROVEMENT OF 
QlJALiTIES WITH IN-MOLD 
TROMAGNETIC STIRRER 

BILLET 
ELEC-

B' Y Kiyosawa. It Mimori_ Y_ Suda. K 
Koba~ashi and 1\1_ Yamagishi 

ln-m1>IJ ek·..:troma!!nd1e stirrer (M-FLl\:IS1 '' 
ht:.:onuni-: a standardl/ed s\ stem for commerctal 
grade ste.:I as \\ell as sp.:.:tal i-:rade st.:d It• mel'l 

1i-;.:r's higher quaht\ dcman.ls 

( h ama No-~ ct>nlmuous h1llt.:1 caster of ·1,,i..~ o 
"kl..k1>. \\ hr.:h cash hilk·t ()II x ( )(1 mm li•r 

c1>mmcn:1al bar \\ rlh strari;ht moJJ,_ appla:d 
f\1-l'Ll\1S 111 ( ldohcr (•;•JI 

h•r yualrt\ 1mpnn.:mcnt. I•'"'" ·1 d.ko has h.:cn 
takmg \arrous measur,·s sueh as m.:r.:;1s,· (>f h!gh 

grad,· s.:rap rat10. nrtn•gcn gas huhhlmg Ill furna.:.:s 
and lad(.:, Ca-Sr \\ rr,· m1ed1011 mto laJk, and 

nrtwg.:n ga' slm•ud hd\\een tu11J1sh.:s and molds 

II rs found that M-U.MS .:omhm.:J \\llh the ah.no: 

m.:11111111.:d 1111.:asur.:s gr~•1ll) contributes 4ualrl) 
impr1>\ 1:ment of h11lets as fol11m s 

l'mhoks m th1: surfac1: of cast hrllcts arc 

r1:du.:cd. 

l.ong1tuJ111al .:11r111.:r crad.:-. of ca:-.1 b1lkts arc 

dc.:rcascd. 

l·.qu1axcd Cf\ sl<il ratw of cast hrllch '' 
m.:rcascJ 

As a rc-<11h har q11ah11e-< ha\e 1-....cn 11np10\cd as 

\\ell 

30 THE DEVELOPMf:NT OF THE 
NF.\\' AIR SF.PARATION PLANT 

A~ MaJ..oto Kida 

111 .l.muar\ I 'J'J:!.. a 11n1 a11 ~-q•aral1n11 pl.1111 'tarll'.I 
opcrat111n at Kal..oga\\<1 \\'or!.., 

I h" plant '' till' lourth one con,tru.:tcd al 1111, 
11orl.., A' dc'1f!m·d 1t mad,· full thl' of th•· long 
\ ··ar., ol ,·,pcr1cn.:c 1ol the ,.,bllllf! thrn· planh 

\\ht.:h started "l"'-·ra•1t•n-< 1'>711-1'>7.' I h1' Ill'\\ plant 
has mam 1111pn•\·1:d Item'. thl· folio\\ mi-: <tr.: the 

lllillll 01\l'' 

/\n ad11ncment of a l11gh 1:ff1.:11:11.:\ a•!!••n 
n:.:••\ cn G111sc.! b\ thl' best dt:-<1i-:-11cJ column~ 
- a (.l\\l'I &:••lmnn. an up1-....r column a toui-:-h 

.ir!!on column. 

/\n 1111pnncment of a plant d'f1.:1t:nc\ anJ a 

Sllllpf1f1callol1 of op.:ralion h~ an aJoplH>ll of 

l\1ole.:ular S1.:\ es i 1\1 S ) I~ pe as a ra\\ au 

pun!'1.:at11>11 pr111.:ess. the cx1stmµ ones ha\e 
;1<lopted l~nersmg I kat I:xchani;er \H 111-: ) 

I\ pc 

·1 he plant. ~ho\\ lllj!. an ex.:ellent pl'rforman.:c from 

the start has sa\cJ an amount of ra\\ air cyul\alent 
to 7uol.. W cnerg· •. anJ 111.:reased an amount of ·1rgon 

proJucllon h\ 5.JI •Nm '/h comparr.:J ''1th ex1sl111!! 
ones al i..:.akoga\\a \l.'orks 

Mort:o\-cr_ a rart: gas (kn·puton. xenon) r.:c1>\ef\ 

process ts ad<led to thi-; plant ·1111s process has run 

smoothh 

In th1-; paper. a description h1µhhghtm11 the 
operating. 01' th1" new ;irr scp<1rnt1<>n pl;int ., gl\·cn 
and 11 summan· of its excellence performance 1s 

proYided 

31 AIRFINE - SINTER PLANT WASTE 
GAS PURIFICATION TF.CHNOLOG\' 

B~ Waller Gebert. Manfred Lixl and Fran/ 
Pau.cm1air 

Voes! Alp me lndustr1canla)lcnha:i l imhl I (VI\ I I has 

dnclopcd a ne\\ 11-as p11nftcal1011 tcd.nolog\ 111 

coopcrat1on \\Ith Yoest Alpme Stahl I.mt (imhl I 
·1 h•· s\sti:m. named /\IKFINI; \\as dndopcd 

"'l'ecrn!i\ for separalml_! aerosol,- ;·,om smtcr plant 

\\a-;te f!il'e' In addtlton. conccntral1on of µaseo11s 

contaminants such a-; 111·. 11(.' I. SI>, and organic 
s11h-;tancl·s "11ch as dtox 11fr imd furnnl· can also he 

reduced 

A lln INI' nt'fl·rs 11 keen ad•. anla(!e m th:it the ll'd"ul 
l'.<>tnpnnl·nh of the rcmo\ccl s11hstanccs 

tpredPmmanth l·e) ())can he rcc\clcd In the sinter 

hdt The \-nl11mr l'f material to d1-;pnscd Clf can hr 

s1f!mf1canth rrd11ccd m this \\a\ 

First Global Consuttahon on Environmental Management 1n the Mctallury1cal Industry 



Tiu: heart of the AIRFINE system 1s a sauhbcr \\ith 

dua: lfo\\ noales. '' hich form a water spra~ usmg 
compressed air. The \Cl} fine drups of the l\im1cJ 
droplet spectrum separate the aerosols from the 
\\ask· gas stream. The scparatit>n eff1ciem.;~ is \Cl} 

good lg.realer than 95%) across the entire i;.ram 

spectrum e\cn at '''" encrg~ consumption rates A 
\\a;;te water treatment plant separates the 
accumulatmg sludge mto rcusahlc and waste 
products 

The process has been tested on a pilot scale. The 
first large-scale plant for the purification 4 70.00ll 
Nm'1b with nm gas dust contents 450 - 1.0(10 

mg/Nm' to less than 50 mg:/Nm' will he put into 
operation h\ mid 1993. 

The main benefits of the s\"stem arc 

<>bsen·ance of Limit Va!ues for dust. HCI. 
hcan metals. d1oxn.e and furane emissions If 
necessaf\·. lo"-cnst installat1or of an SO. 
separation step: 

\~/aste volumes are reduced and hea\·-, metals 
are chemicall\" hound m such a wa\" that the\ . . 
can he disposed of in the plant's waste dumps: 

A ma'timum degree of rec\·cling can he 
achieved hy separating Fe-components and 
retummg them onto the sinter hell. 

Rclrnhilit\ and availahilit\· through u~c n!· 

pnn-cn components: 

Future lo\\-cost modifications possihh in 
:1ccordancc with changing regulations 

Due lo the hi!!h degree of sep:rration effic1enc\ and 
the: ne-.;ihilit' of the /\IRFINE technolog'. its 
appltcahilir~ to nther prncesses is hcin!! imc:sllgared 

32 INTRODUCTION OF A HIGHLY 
EFFICIENT ELECTROSTATICPRECl
PITATOR AT TOBATA NO.J SIN
Tl':RING PLANT 

By Junichirou lkcnaga. Kouichi Ohyama. 
Junichi Sal.uragi. Tadahil.o Kitamura. Masamitu 
Oaba and Mursuo Mal.i 

lhl· dc•·lroslaltc prl·cip1tatnr al ·1 nhala No :l 
"111ter111g plant had lo he replaced 111 I'>'> I h,·cause 
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the dust collcctwn eff1c1c:nc~ haJ hcen rc,luccd ll\ 
corrosion on dust collcctmg dectrodcs Cons1denng 
ho th. thc construction costs and lhc trcnJ Ill\\ arJs 

en\·irnnmental control. a rotary collccl11.!!--clcctwdc 
1! pc clcclrostalH prccip1tator has bc.:en m plact: "mct: 
Septembc.:r. I 9'J I 

The elcctrostaltc prec1pitalor has l\\o feature" 

I. \\'hcnc\ er the surface of the colkctmg-clcctrodc 
1s brushed cll·an. re\ersc 10111.t.allon 1~ eliminated 

resulting 111 high dust collc:clion cffo.:1enc~ c\ en for 
dust with a high spc.:1;·1c resistance 

2. As the: dust 1s scraped off outside of the dust 
colleclmg region. the scallenng of collected dust 1s 
held to a mm1mum. 

·1 he dust concentrallon at the outlet \\as 3u-5o 
m(l/Nm' at the operatm11- pomt before the 
mtroduction of the h1g.hl\ eff1c1ent electrostallc 
precipitator Now 11 1s less than or e4ual h1 IO 
mg/Nm' 

The electrostatic prec1pitator has d1spla\ed a high 
le,·el of dust collect mg performance w 1thnut am 
trouhle since it was mtroduced 

33 ENVIRONMENTAL PROTECTION 
FACILITIES OF THE SINTERING 
PLANT AT NKK 

By Yoshifumi Matsunaga. M1chinon Hatton. 
Atsushi Yamaguchi and Kou1chi Kimura 

Various ennronmental facihltes ha\e heen mstall..-d 
In satisf\ the severe ennrnnmental rep:ulatmn m 
NKK Ke1hm works 1-:specialh. a des11!fur11at1on 
ar.d denitnficatinn eqmpme.1t ha\e made a great 
contnhution to the environmental protectton As a 
result. SO: NO) has reduced cons1dcrahl~· 

De-SC >x process is performed h\ utili71np: ammonia 
contained coke o\·en µas and hv reco,·ennp: 

ammonmm sulfate through the reaction of ammonia 
\\1th the sulfur di<•Xide !!as in smlcr \'<tslc !!a" 

De-NC>~ process 1s performc1I h\ dc:compos111g 
nllro~l·n o-.;1<lc.:s 111 s111ler \\asle gas mto N; and ll;O 

\\1th ammonia a.Id111nn under the c-.;1stencc of iron 
nrc car ah st 111 !he lk-NC». reaclnr 
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.-m.:.: th.:1r start-up Th.: .:ff1.:1.:n.:\ of J.:sulfuruatwn 
ad d.:mtrif1.:ation ha\·e been kept m lug.h Inds and 
the 4ualll\ of hypruJu.:t ammonium sulfates han:n 
heen ex1:ell.:nt and stahlc. 

34 AN APPLICATION OF COAL 
FLASH PYROLYSIS 
STEEL INDUSTRY 

PROCESS FOR 

By Shigcru Hashimoto. Hiroyuki Koruru. 
Takafumi Kawamura and Hiro:.iti Ii<ia 

Coal llash I'' roh sis is t>llc of thc g.nod mcans lo 
1•htam the h·;;h ~ 1clJ of\ aluahle coal \olalllcs su.:h 
as g.as and ;.quul and has the p•tenllal ad\antag..- 11f 
ohtammg thi: maximum \ alue fwm coals at lo\\ 
c110;t i lo\\ t.:\ i:r. lo make 11 fcasihll· c1•r>:meri:1all~. 1l 
is ni:.:ess;:~ to .:onstru.:t thi: .:ffi.:1.:nt ullh.rauor. 
S\ slt:m of r~ roh SIS products m a st.:d mdu~t~ Th.: 
a.uthors summan/.:d the pre\ wusl~ d.:\'cloped coal 

p~ rol~ sis pro.:ess and pointed out the n.:c•:ssa~ 

conJ111uns for th.: de\clupn1ent of a n.:\\ ._iroc•·.;s 
applicable for the sted inJus~ 

1-rom th.: laboral1lf~ cxpcnm.:nls equ1ppcJ \\1th 
enlram.:J llm\ n.:ai:Lurs. th.: gas. tar anJ i:har ~ 1dds 
of S.:\ era I kmds 1.•f .:oals "i:r.: J.:termm.:J as a 
funi:llon of operatmg .:011d1Lions su.:h as tempera lure. 
pressure and p~ rol~ sis alrnusphere. Th•: tar ~ 1eld 
reai:hes the maximum al around 711(1" C and has a 
tendenc\ lo decline as the pr.:ss11re mcr.:ascs 
I I\ dro11.en atmosphere at m.1r.: th'tn :::;·;. 
i:on ..: .. trauon enhances the BI X ~IL Ids compann~ 
'' llh an mert mtrujl.en almostJhcre 

Un the basis 11f the laboraton d;;ta. the authors 
proposed the coal 11~.,h pHol\ sis process that has 
the essential feature of rapid heatmtz of cuals m a 
hnt stream tzcnerated hy the tzas1hcat1on of char 
produced An attempt has been made to take mass 
and heat ha lances of the process and to sh1•\\ hov. 11 
applies In steel ""rkers 

J~ SYDNF:Y MINI MILL 

A~ John Prestige. Alan Alad.shm\ and En/o 
Sgammotta 

/\ 1111111 111111 h;i- hn·11 built Ill thi: 'uhurhan area or 
S\ d11c\. /\11>traha 111 cl11Sl' pto\lmll\ to rcs1dcnt1al 
h"1i-m!! Strmgi:nt l'rl\ 1ronmi:ntal rcg.ul;1t111n-; 11 ere 

,cl "' p;1rt ol the appr'""I proce" I he pl;111t ha, 
been opcratlll!! 'incc Scptemhcr I 'J2::! and tlw ,1r1ct 
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acoustic anJ l'nusswn contn•I stanJ:irds ha1·.: hc.:n 
satisfa.:llirih ml"l 

36 ENVIRONMENTAL BE"ii::FITS 
AND ASSOCIATtD WITH ENERG\ 
SA \'ING PRACTICE~ AT A HOT 
STRIP MILL IN P T KRAKATAll 
STEEL - CILEGON - INDONESIA 

B'.' M Nurdin 

Th.: 11nplcmenlattun of cn.:rg.~ .:unscn altun m 
mJustn \\ill g1\ c thc po sill\.: unpad to 
en11rorn11.:11t bccaus.: 11 \\Ill rcJuc.: the loss of 
cnerg~ such as \last•:. heal and noise 

Encrg\ sa1 lll!l m iron am! steel mdustn .:an he done 
h\ executmg the 1mpru\emcnt to the s\ ~tern and 
tci:hnolog.\ of producliun proi:css 

The poten!Jal of encrp.\ saving at I lot Stnp Mill 111 

PI Krakatau Sted generally can be applied at the 
processes which use heat and clectnc1t~. 

Ener11-\ sannp. at the process nh1ch •1sc heat can he 
reached h\ 

Rep.ulauon of the air pressure m the furnace~ 

Rep.ulation of the temperature and fuel 
consumptmn. 

I l-;mg the h·~at frnm \1aste gao; for regulatmg the 
temperature of slahs 

Through these \\:J\ s. the con~umption of foci for 
heat mg process 11. II he saYcd 

Fnerf:' sanng at the process which u-;c clcctncit\ 
can he reached h\ 

Operating the motors at nommal maximum 
'11lta!!e c"mht1011 \\ill red11i:e the heal loss. 

Rq!11lat1on In thi: motors' spc:ed h\ ad111stmg the 
·c:,l1h current'. 

Jn,tallall'•n of the: ;11l1lit1011 rcgulalor for on-off 
pos1t1011 of 0l'll1h c11rrl·11t' s1multanl'••lls \\ llh thl· 
1111•tor ''l'l'ral1nn Tl11' \\ill l'l1mmatl' the \·d1h 
i:11rrc:nt' 1\h1ch still appl·ar at lhe saml' t1mi: 

\lhl·n lhl· motors arl· m 'ofl' l""lt1<>n 
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l lsin!:,'. the \\ astc heat anJ ek..:tm.:al sann!:'. \\ill !:,'.l\"L' 
man~ hcncfits h~ reJucin!:,'. the consumptwn of 
spcc1fo: encrg~ anJ this means the proJ•1cllon c11st 
\\ill he Jcc~·:ascd 

37 PRODUCTION OF COMPOSITE 
WIRES WITH PARTICULAR 
ATTENTION PAID TO ENVIRON
MENTAL PROTECTION AND THE 
SA \'ING OF ENERGY 

B~ Joerg Scharf. Folker Flemming. Juergen 
Grum\ald and Volker Mueller 

Alr.:a1h for a lonf!. time protection of the 
ennronment anJ exploitation of our natural 
resources in a rational wa\ ha\e become one of the 
most essential 11-lobal problems. 

In soh IIl!l these problems. investm•·Ttl goods 
manufacturers have to lake extraordman 
responsih1hl\. 

The companies affiliated to SKET /\(i in (iennan~ 
have therefore decided to face this challenge h~

usinf!. as far as possible. onh such processes which 
are not harmful to our natural ennronment 

Morem·er the introduction of new materials itself 
implies the possihilitY !o achieve essential sa\·ings in 
matenals proY1ded these are optimally adapted to 
their particular applications This can he considered 
a \'aluahlc contrihution to th-: cm·ironmcntal 
challcnf!C and the cneq.!Y sanng prohlcm 

It 1s the intentmn of the following presentation to 
inform ~-011. on the one hand. ahout m;inufocturinf! 
processes and their practical implementation h\ 
mean..; of most suitable machine~. and to gi\'e \'OU, 

on the "ther hand. an i1k11 of the pr"perlles. 
applicatwns and adrnntages of these \C~ interesting 
111ater1ah 

38 AIR POLLUTION COUNTER
MEASURES B\' USING A DUST 
DISPERSION SIMULATION MODEL 

By Karoo Hoji. Kunihiko Otsuka and Kazuo 
Higa:;hi 

/\tmosphcnc cl1ffus1on s1mul;it1on mockls arc used to 
estimate the ciuantity of the pollutant from each 

25 

s<>Urcc at sumL· p1•i!'lls S1mulat10n n10Jels of )!ascous 
matenals su.:h as S< >:1. and N< >:1. arc used genera II~. 
But th.:rc 1s mi useful Just dispersion s11nulat1on 
moJel. s11 \\'aka~ ama Steel Works of S11111h•mo 
Metals J.:signcJ an 11rig111a! s1mulallo11 m,1Jd 

The d1spcrs1011 fom1ula of tlus moJcl 1s ba:;cJ on the 
l..mcmat1.: e'luat1on of a dust parlldc anJ nom1al 
J1stnhution of \', mJ \ cloc1t~ anJ \\ mJ Jne.:t10n. 
Effcdi\e stacl.. hc1ghl of pumt soun.:e 1s cakulatcd 
from modified Mo:>es-l'arsun e4uallon D1spcrs1011 
height of area source \\as JcciJ•:J from ficlJ tests 
and \I.ind tunnel experiments. 202 point-sources and 
24 area-sources were calculateJ m actual s11nulat1on. 

The calculation result corresix>nds to the ohscn·a11on 
\·alues of fall dust concentratmn in monlhh 
tendency. in the correlation of annual a\"erage \·alues 
al e1(1.ht pomts and the corrclat10n of monthh 
a\"crap.e \"alues at one t\·p1cal pumt. 

This model 1s useful for selectm~ the fac1ht1es that 
countermeasures should he taleri and est1matm(I. the 
effect of countermeasures 

39 USE OF BAG FILTERS FOR THE 
DEDUSTING OF IRON ORE WIND
BOX GAS STREAM 

By P. Le Louer. P. Romelot. M. Buchon and 

J.P. Depau" 

Worldwide. the mo . .;t widespread dcdustmjl. pwccss 
for sinter strand \\tndhox p.as stream remains 
electrostatic prec1p1tat10n But m spite of 
1mpro\ements. modem smtcrmi.: strands arc still 
s1i.zmf1cant emitters of pollu110n 

Puhhc authonlles are cons1derm(I. drastic hm1tat10n 
of the present cm1ss10n of smtermp. air pollutants m 
the future This prospect reqmres a new stralep.\ for 
pollution control. 

In this conte'(t, LECF.S has committed itself to a 
research programme to e\"aluatc the feas1h1ht\ nf 
hag filtration 

I\ "pulse ict" pilot of 4.00(1 Nm'lh was h111lt anci 
instrnmcn•ccl for contmuous operation on a sinter 
strand The pilot consists of a precolkctor and two 
inclcprndcnt f1ltrat1on units (lO m; each) 

The pollut1on ahatcmcnt 1s efficient. Jes' :!ian " 
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mg/Nm' for Just and acid aerosols. organic 
compound arc partiall~ caught. but the deposit of 
alkaline salts and organic compounJs on the bags 
led to excessi\·c pressure drop and operation 
Jilfo:ulties. 

Dif!crcnt actions ha\e been implemented to impro\e 
the filtn1tion with the participation of PROCEDAIR. 
ne\\ bag cleaning s~ stem, test of \arious fabric 
metals (wo\·en glass. Tefaire, P8.J and polyester 
felts). precoaling of the bags. 

The results obtained now with the precoating of the 
bags are satisfaclo~ and will enable consideration of 
an industrial development of the process 

40 DEVELOPMENT OF IN-PLANT 
POLLUTION CONTROL SIMULATION 
OF EAF STEELMAKING PLANTS 

B~ Masayuki Ucta. Toshimichi Maki. Noboru 
Suyama and Masato Kyui 

This paper m.roduces NKK's apphcat1on of 
computer simulation in solnng em·ironmental 
problems of EAF Steelmaking plants. With a vie" 
to [lfasping the total em·ironmental s~ stem m a 
plant. NKK has anal~ zed the cn\·irorunental situation 
from three angles and constructed this simulation. 
Due to this scientific ana:ysis this simulation can be 
used not only for impro\·in(t the work environment 
but also for constructing a plant with a futur1st1c 
VISJOn. 

I leretoforc. the capacity of the dedustmtz system has 
heen set up hased on empincal lmowledtze only. But 
the recent movement towards environmental 
improvement has reqmred more progressive and 
accurate methods. To meet these needs. NKK has 
developed the method described helow 

to clearly determine the Hmount of h~at and 
dust emitted from the electnc arc furnace hy 
actual surve\·s in plants. 

to make sure computer simulations arc possible~ 

to determine if thC' new method is useful in 
1mpro,·in!! fac1ht1cs. 

This ~1mulat1on IS h.1sed on such factors as air n<rn. 
air temperature and dust dcns1t\. result in~ in more 
realism than 1f II \\Cre base<) on air no\\ halanCl' 
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alo11e 

41 DEVELOPMENT OF HIGH EFFI
CIENCY AND LOW NOx BURNERS 

By Motofumi Kaminaka and Hiroyuki 
Takashima 

/\t Sumitomo metals. we ha\c developed scwral 
high efficiency humers using \·arious fuels. The six 

main type" arc· 

an SNT humcr which pr,1Juces a strong swirl 

name. 

an SSF humer \\ hich prodllccs a hright stahlc 
flame \\hen usmg puh-eril'cd c(1aL 

an SSC burner producing a \ariahlc length 
flame \\Ith •:xtrcmcly lo\\ N< >:.. cm1s-;10n. 

an SCF humer producing a \·anaMc leni;th 
cu."1am flame. 

an SI.<i humcr \\h1ch proJuccs a stahlc flame 

\\hen usmg lean gases. 

an SNM burner \\hich proJuces a reducing anJ 
direct hcatmg flame m continuous heat 
treatment furnaces. 

The purpose of this paper 1s to pruJuce thc Jcta1ls 
of the stru..:lun; and combushon of these burners and 
lo outlme their use hl the facto~ 

42 FLUID FLOW ANALYSIS IN DC 
ARC FURNACE BATH 

By Kazuki lgarashi. Tsuyoshi Nakamura. Kohji 
Ishihara and Masahiro KawaJ..ami 

I\ mathematical model has hcen developed m <1rdcr 
to clarif) the n111d now m J>C arc furnace hath. 
comhmmg clc:ctromagnellc flmd fidd and flm\ 
anal) sis Thl· model has hcc:n confirmed h) 
measuring the \cloc1I) profile m Wood's metal hath 
of one tenth d1men~wn of JOt l>C arc furnace. \\ 1!h 

the aid of an elc.:1rnmagnet1c \ cloc1t~ s•:nsor 

I\ large c1rculatmg llm\ do\\D\\ard 61 the cenh:r 1s 
re\calcJ m Wood's metal hath h~ the modd \\hen a 
small upper c!e.:trode and a large hollom electrode 
arc used Thc maximum \ cloc1l) 1s compulcJ as JO 

---~---------------· -·--------- , __ -------

First Global Consul!atron on Env1mnmcntal Managemcni rn the Mctallurgrcal Industry 



mm's l >n the Ct•ntra~ . the similar large c1rculatmg 
llo\\ and a small eddy of reYerse direction arc 
re\ealcd \\hen sm.all upper anJ bottom electrodes of 
the same Sib: arc uscJ The computed Oo\\ ficlJ 1s 
faul~ m agreement \\ith the measured one. 

The ..:xtcmal mag.ncll.: fidJ was imposeJ b~ pulling 
coil b..:neath the bath bottom. The same quantit~ of 
current as that supplied :o the furnace was supplieJ 
to the coil. The cxtemall~ imix•scd magnetic field 
maJc a horuontal crrculating flow arowid to central 
axis. The flow maJc a large circulating flo\\ Up\\ard 
at the center when a small electrode and a large 
bottom electrode was used. The computed flo" was 
also fairh m (lood agreement with the measured 
one 

43 ELECTRODE CONNECTING RO
BOT FOR ELECTRIC ARC FURNACE 
- ON THE AUTOMATIC ELECTRODE 
LENGTH CONTROL SYSTEM 

B~ Shin-lchi Tsul.i.1.aJ.i 

Steclmakmg b~ Arc I- umacc has a hislo~ of near I~ 
I Ull ~ ca;s and its production now reaches a 30% 
share m Japanese steel production, which \\as 
main!~ contnbuted b~ the application of large scale 
furnace and h1F]i J>U"er operation. 

It 1s lime. m seYeral \ears from now on. for man~ 
steclmakers b\ Arc Furnace to renew their fac1hlles. 
In the meantime. the reduction of \rnrkm(l time and 
the ehmmat1on of dantzerou.<1. dirt\ and hardworkmtz 
conJ1t1ons ha\·e become senous suh1ects to he 
considered 

·10 cope with this. the electrode connectinJ! rohot 
which ehmmates the work h\· manpov·er opcratmn 
on the furnace ro(,f was de\·eloped 

The follo\\IOf Hems can he expected hy the rohot 

to ehmmate lhe work~ m hot and danJ!erous 
place~~ 

tn r~ducr the numhcr of workers~ 

In cnahlc conncclmJ! \\ork of larJ!C diameter 
dc.:tr .. de \1h1.:h 1s d1rti.:11lt \\ork for \1orkers. 

I•• rc1l11n· th•· t1m•· for clcctrndc connccl1on. 
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It• ohtam ii stable and n.:hahlc conm:dwn 

44 EFFECT OF M-ELMS AND ALU
MINIUM 
QUALITY 

ADDITION OF BILLET 

By Osamu Itu. Yoshinori Sunaga and Tomoaki 
Ohkubo 

The formation ol pmh<>les and slag patches on the 
surface of the contmuousl) cast billet is ii 'e~ 

important problem m open continuous castm!,'. of 
shghtl~ dcox1ducd steel 

In this study. the effect of elc.:tromagncllc stmmg m 
the mold and the alwmmwu add1t1on mto the molten 
stream on the billet surface quaht) for pmholes a:~J 
slag patches \\as tn\esllgated \\1th the molten steel 
of different method of dcoxlliahon and seal 

The results oblamcd arc swnmarucd as follo"s. 

pinholes arc almost suppressed \\Ith the molten 
llo\\ at the ccrtam M-ELMS mtens1l\ for the 
molten steel wuh auxilia~ dcox1dat1on and seal. 

pinhole formation for the molten steel "ithout 
auxihal) deox1dat1on and seal cannot be 
successfully suppressed even though alunnmum 
"ire 1s added m the mold more than three II mes 
ao; much as the case of the mohen steel with 
auxiharv deox1dation and seal. 

the pinhole formation site moYes near the 
comers of the h11lc1 with mcrcases m M-ELM:.; 
mtcnstt\"~ 

sla~ patches can he almost suppressed hy the 
aluminmm add1t1on and M-El.MS 

45 THE SHEERNESS SHAFT FUR
NACE 

B~ John W. Cla~lon. John C. T"isehon. 
Joachim K Ehle and Hubert Knapp 

An clcctnc arc furnace with mtcp:ratcd scrap 
preheat mp:. a <;()-called SI IAFI Fl l~NACE dcs1p:ncd 
h\ Fuchs S\Stcmlechmk. \\enl min operation at 
Shccme.;.; Steel. (ircat Bntam m March 1992. 
sellmp. a new standard m electric steelmakmJ! 
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With this mcth,id a g.reat part of the cncrg.y p.1tent1al 
of thc off-gase~ is utilized for preheating of the 

s..:rap hcforc II 1s melted. '' nh electric poncr 

Rc<lu..:mg the amount of cncri;.~ rcljuircment to melt 
the s..:rap as ,,cj; as rcJ•1..:mg the amount anJ 
temperatures of the off-gases arc consiJcrcJ as 
bcndi..:ial tu th.: cm·ironment. 

ProJu..:ti\ it~ is incrcasc:J b~ the :.ame mann.:r anJ 
thus th.: o\·erall economics of th.: plant as well as 
th.: operating cnnronmcnt are impro,ed 

considerabl~ 

lJwmg to certain mecharucal restrictions of the 
cx1stmg meltshop. this furnace shows umque 
construction features \\h1ch \\Ill be reported 
Operauonal results will be gl\·en as well as an 
outlook to utilize the UOUHLE SHAf l fURNACE 
technoloiz\ (two shells - two shafts. but one 
transformer) for further reduction of energ\ 
consumpllon and 1mpro,·ed product1\"1t\· 

Economical, operational as well as en\"1ronmental 
aspects will he presented hased on two pro_1ects, 
which \\ill start-up in the second half of 199~. 

utihzinp: this technolo~· 

46 A COMPARATIVE VIEW OF CON
TROL AND REGULATING TECH
NOLOGIES FOR SOME PRl-MARY 
SMELTING OPERATIONS 

By Ahmad:1.ai H. 

A sur\"c\· of regulations and state-of-the-art control 
technoloiz1es is presented relatmp: to the smeltmp: of 
pnr11aT\ Al. Cu. and recyclmg of residues Some 
costs associated with the altematt\"es and trends for 
:he c1,mtn!! decade m this sector are 1dent1f1ed 9 ref 

47 COMPREHENSIVE WATER MAN
AGEMENT PROGRAM FOR A PRI
MARY COPPER SMELTER 

B~ \'1cccllt C.P 

As !'helps Dod!Le Corporation addresses the 
ennronmenlal challen11-es of the l 'l'JUs. waler 
mana11-emcnt has hc:come a le\ clement man o\"erall 
waste mm1m1zallon stratejl\. 1 he Phelps Dodp.e 
lhdalp.o Cu smelter has implemented a 
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cumprchcnsn·c \\atcr m:magcment pnig.ram '.nat 
incluJ.:s management of huth frcsh anJ pnicess 
nater ullhr.eJ h~ its pynimetalluri;.1.:al operation 
l\\ ,, ma,1or l.:chnolog.1.:al strategics arc bcmg 
1mplcmcntcd Th.:y arc the <les1gn. cunslrud1un anJ 
opcrallon l•f a ran \\ atcr prc-lr.:atmenl fa.:1hl\ lo 
allo\\ mcrcaseJ evaporation w1thm coolmg tu\\ers 
th.:r.:by mm1muing. blu\\ do\\n. and the use uf a 
brm.: con..:cntrator tu treat anJ rccy cle s1g.mhcant 
quantities of process \\alcr. Th.: end result of this 
program is a sig.mficanl rcJuct10n 111 ra\\ \\Iller 
pump.:d from the underlying. aljuifcr mto the faciht~ 
and a decrease m process \\ater which must he 

impounded or othcrw 1sc treated I ref. 

48 SOME ALTERNATIVE AP
PROACHES FOR THE TREATMENT 
OF ELECTRIC FURNACE STEEL
l\1AKING DUSTS 

By Castro F. 

U.:ctr1c furna..:.: st.:clmakmg dust 1s a pollutmg 
rc:s1duc: that nc:ed~ lo be treated to reco\cr metals 
conlameJ and tu produ..:e an cm 1ro1rn1cntally 
accc:ptable residue Some hy dromelallurg.1cal 
approaches for lls treatment ha\·c been C\aluatcd. 
caustic soda leaching followed by electrolyuc 
reco\·e~ of Zn, ammonia leaching followed by Zn 
compounds' prec1p1tation and acetic acid leachinp. 
follo\\ed b~ Pb, 1.mc h~drox1de and g\psum 
prec1p1tation. 8 ref 

49 COPPER EXTRACTION FROM 
SMELTER FLUE DUST BY LIME
ROAST/AMMONIACA L HEAP LEA
CHING 

U~ Ym Z. Caba E Barron L., Behn D, Moms W, 
Vosika M and Bartlett R. 

Copper smelter flue dusts often cannot be d1recth 
rec~·cled lo the smcltmp. process and accumulate as 
hazardous wastes rcqumnl( en\"m>nmcnlalh 
acceptable disposal. Because of the hm1ted amount 
of llue dust, a separate Cu extraction proces~ musl 
he simple and require a small plant m\estment. A 
11ue dust process has heen de\elopcd. cons1stmiz of 
the follow mp. steps roastmiz 11 pcllet11ed mixture of 
hnlrated hme and lluc dust to fix arsenic and sulfur 
an mo;oluhle calc111m salts~ heap lcachmp. the roasted 
pellets with a huffcred ammomalammomum salt 
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s1•IL!tllln h• extract Cu as an amnunc c1•mplex in a 
lmcJ cell that is thc final rcpos1to'! of the leached 
pdlets. anJ hoilmg ammonia from the hx1nant to 
prcc1p1tatc Cu ConJcnscd ammonia and th~· filtered 
.s1•lutllln arc returned lo leaching I leap leaching 111 

the final reposilon cell lo\\crs the capital in\cstmcnt 
s1gmf1cantl~ compared \!•ith compctmg cxtracllon 
pro.:csscs. Chcmist'! with respect to As. S. and Cu 
1s d1scusscdliraphs. 11 ref. 

50 THE CASHMAN PROCESS 
TREATMENT OF SMELTER FLUE 
DUSTS AND RESIDUES 

B:- Kunter R S and Bcdal WE 

Arh:d1 Rl'CO\l.'r\ s~ skms. Inc has di.'\ doped a lo\\ 
prl.'ssur~· and kmpcraturl' ll'ach pn>cl.'ss called the 
"Cashman Prncl.'ss" lo l'Xlract ml'tals from arsl.'nical 
llul.' dusts and rcs1dul.'s anJ fix thl' arscnu: m an 
cm·ironml'ntall\ stahle form as krnc arsenal\.' 
(scowditc) The process \\as pilot tested at l laJ'cn 
Research man mtcgratcd plant induJmg contmuous 
rcc~de from August-Octohcr l9X'J. dunng which 
sc\cral tons of lluc dust \\ere proccss..:J BaseJ on 
this pilot program. th..: proc..:ss \\as d..:..:m..:J 
tcchmcall~ fras1bk and produ..:ed commcr..:1all:
salabk products Residu..:s from tl11s pilot program 
\\t.:rc subjected lo a long-term slabiht~ test JOllltl~ 
1ks1gned b~ I'll emiroruncnlal scrnees and the 
USEl'A The process. 1ls \ersaltht~. anJ the nature 
of the products arc d1scusscJ m some detail ( iraphs. 
5 ref 

51 HYDROMETAl.LURGICAL PRO
CESS OF COPPER CONVERTER 
DUST AT THE SAGANOSEKI 
SMELTER & REFINER\' 

B~ Tomita M .. Higashi M .. Oto S. and 
O~.amoto. H. 

< Jnc of the most essential factors for a custom 
smelter lo slrenizthcn lls compcltl1\"e power 1s lo 
1mpro\e 1ls comparal1\"e stan<lm11- m purchase of 
conccnlratcs from the \\orld market. It 1s cspcc1alh 
cnl1cal for Japanese smelters who depend on import 
for almost 90% of their raw materials ·1 o 
accomplish this hrcakthrouizh. the Jc\"clopmcnt of 
the new lcchnoloiz• which enables lreatmiz 
concentrates contammiz h1izhcr 1mruriltcs 1s 
mc\'ttahlc N1rron Mmmiz Compam I .td mtcns1wl\ 
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rl'sl·arched proccssmg complex ore for thrcl· : l·ars. 
from 197'1. anJ "uccc,sfull: Jc\ clopcJ an ongmal 
h: dromctallurgical process tu treat con\ l.'rlcr dust for 
clmunatmg nnpunltcs from the Cu smdtmi; circu1l 
·1 he commcrc1al plant \\as c<>n,.tructcJ al the 
Saganosck1 Smelter & Refmcn m l'JX2. anJ 1b nme 
~cars uperal!on has sal1sfo.:lonl: pro\ l.'11 the 
aJ\anlag.es uf the tc..:hnulog._; ·1 he cun..:cpt of llus 
pro.:css and 1ls ''ll<:rational pcrfonnancc arc 
d1:.cusseJ. (iraph,,. 

52 SLAG HANDLING IN THE IRON
MAKING INDUSTRY 

By Cooper AW 

I\ n:ne\\ is presented of the de\'elop::lent of hlast 
fuma..:c slaj! handling and procl.'ssmg lechnolo!!\ m 

lhl' 1ronmakinj! industn o\·er the past JO\ cars. with 
an emphasis on economic and cm·ironmental factor" 
The rcquirl'mcnts anJ practice of air-cooling slag for 
usl.' as aggregate and of pcllcti1ing. anJ granulating 
slag for use in cement manufacture arc <lcsnihcJ 
The <•pcrali<>n of slag pits. slag pols nr ladles. the 
slag pclktll'cr and earl~ granu!ation s\ stems an: 
compared \\ ith the new contmuous gr;,nulat11•n. 
dl.'\\alcring anJ handlmg s_; stems de\ eloped m the 
past dccadc (iraphs. n ref 

53 A FLUIDISED BED ION EX
CHANGES\'STEM FOR TREATMENT 
OF EFFLUENT WATER OF COKE 
OVEN AND BY PRODUCT PLANT 

B~ Pande~ H D . Gupta A . Bhallacharya S . 
Mediralla SR. Das B N. Rao K.V.K. and 
Murt~. JS. 

I\ llu1J1scd bed wn exchange method for 
simultaneous rcmo\"al of phenols and c~ amJc from 
the cfl1ucnl 1s dcscnhcJ. Use of an eluant enable,, 
rcg.:ncral1on of th..: rcs111 m lhc i:vnlmuous opcrat1011 
mode ·1 he brcaklhrough cxpcnmenls conJuclcJ bolh 
on the lahoralor: scale anJ on a pilot planl scale 
ha\c shown that. while the lc\cl of phenol CJll he 
brouithl <low n from 4(1.:! ppm lo approx 6 ppm, the 
free c: amdc Is almost tol.alh removed /\ri 
exammal1on of data md11:alcs that the method can 
scr\e the l\\ in ob1e1:1l\"es of pollution control and 
phenolic compounds rcco\el'\ < iraphs 'J ref 
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54 COMPLEX PROCESSING OF 
ZINC-CONTAINING THE PRODUC
TION WASTES OF VARIOl~S 

INDUSTRIES 

B~ KoJ:lo' PA. and Sap~gin AF. 

p,,ssihk \\a\ s 1•f Zn extraction fwm ln\\-gr;1J~· 

Zn...:ontainmg \\a.,tcs 11f mctallu•g1cal and chemical 
mdustm:-; arc examined \\ ith emphasis 11n the 
\\'aclu process A \\'aclt.1 process li1r Zn extraction 
fwm the calciferous sludges of s~ nthctic fihcr 
producll1>n 1s anal~ .1'.Cd. Results of lahorato~ and 
pilot-plant tests demonstrate the fcas1hiht~ of the 
proposed process liraphs. !(ref 

55 NEW TECHNOLOGIES IN COKE
MAKING 

By Tiwary. M. 

Technnl1•gics fnr mcrcascd cokcmaking cflic1cncy 
arc Jis.:usscJ \\ ith particular reference to the lnJ1an 
stcdmaking situa1t1•n Each of these processes is 
aimed al (_i) imprn\cmcnt in cnkc quality. 1ii1 use of 
a \\ide range of cnab \\ithoul SJcrificing coke 
1!11ahty. and (iii) in.:rca'<cd pn•ductionlproducti\·it~ 1•f 
coJ.c o\cns Parltcufar kchm·h•gn:s \\hich appear to 
he of importance include· high capacity ovens with 
taller and 1•r wider chamhcrs.Jumho coking reactors. 
coke .J~ quenching. flood coke quenchmg. 
cnmpa.:twn <•f the coke charg1: 111s1dc the 1•\ens. 
addition c•f tar/p1h:h h• a coal hlend. hceh1,·1: 
cok1:mak111g 111 nnpr1•ved t~ pc of o\cns. and usc of 
s1•lwnt rcfmed coal for cokemakmg 

~ REMOVALOFHALOGENSFROM 
EAF DUST BY PYROH\'DROLYSIS 

Ry Downey J.P and Hager. J.P 

In the thermal treatment of electric arc furnace 
fl'l\F) ciu~ts. /n 1~ reciuced. voh111l17ed. nnd 
ult1matc:lv reco\ered either as hq111.I metal 111 a 
splash c1mdenscr m as srihd 1mc oxide m h:· g 
filters Durm!! the process. the dusl's C:I and fluormc 
content a Is" enters the f:!aS phase and conrlcnscs as 
dro" 111 the splash cnndcn'\cr or as salts which 
conlammatc th1: ./'.lflC oxide rro1luct Pretreatment of 
1: AF dusl lw p\ roh\ droh sis ap~·arc.I lo offer a 
means of m1111m1n11~ rhc dust\ haln!!cn content 
rxpcr1mcnral result, pnncd rhat 97-99% ('( 

cxtradu>n anJ 1(11.x5° u Fl cxtr;1.:twn arc cons1stentl_\ 
a.:h1e\·ed \\hen !:AF Justs arc hlcndeJ \\1th s1hea 
and r.•asted al tcmpt:raturcs !<50 - C 111 a furna.:c 
atmosphere of 75v;. steam tJ1!utcd h_\ a1r1 I\ 

staltsll.:al anal_\ Sb further cstahhshcd that ni.•re than 
a smgk l•ptm1al pomt cx1sb. thu...., affl•rJmg 
11ex1b1ht~ in parameter sde.:twn te.g. b_\ m.:rca:.m~ 
temperature. the nc.:cssa~ 1etentw11 tuue and 
aJJ1!!\e con.:cntralions arc de.:reas.:J1. The fmJm~:; 
substantiate the fca:.1b1ht~ of P.\ roh.' Jrul_\ sis ruastmg 
in reducmg the Cl and Fl in the EAF dusl lv a lewl 
that "ill ob\latc mJustnal concerns about halogen 
conlammatwn The: c:nd-pro<lucl of the: 
P.\ roh\ Jrol_\ sis procedure 1s a Jc-halo~c:natcJ. 

sclf-llu.xm~ calcme "h1ch can he Jirecti~ chaqteJ tu 
a plasma or flame reactor. L>cs1gn parameters anJ 
flu\\ Ula~ams 1lluslratm~ the p\ roh_\ Jrol_\ SIS pro.:c:ss 
mtc:~ated \\1th the: plasma and flame reactor 
tc:ehnolop.ies arc: mclu<led. (iraphs. 6 ref. 

57 THE COMMERCIAL DEVELOP
MENT OF PLASMA TECHNOLOGY: 
EAF DUST APPLICATION 

B~ Bunnc~ D.T.. MuancL. M.S. and Pargctcr 
J.K. 

In December of I 987. International Mtll Service:. 
Inc si(Dled an exclus1\'e hcensin[Z atirecment "1th 
Tctromcs ~escarch & l>e\·clopmcnt Co. l.1m1ted of 
Fann[Zdon. < >xfordsh1re. Enp.land. to commerc1ah7e 
plasma technolo~ \\h1ct. had heen demonstrated m 
an FA!-" dust processm!! apphcatton The mtenr of 
the process If. to reduce and \·olatt7e lhe 1mc. lead. 
and cadmium oxides mherent m FAF dnst and 
collect these elements as metals man ISP 1lmpenal 
Smeltmg Process) /.n spla!'h condenser. and to 
render lhe re~uhant slag an mert. non-ha7ardons 
matcnal With these ohjccti\·c5 111 mmrl. IMS started 
commiss1onin!! fac1htics in 19~9 at Florida Steel m 
Jackson. l cnncsscc. and Nuc.~r-Yamato Steel m 
/\rmorcl. l\rkansa~ (1 JS/\) The commercial 
dc\·clnpmcnt and prnj!rcss of the tcchnolo!l'· at these 
two mstallat1ons arc dcscrihcd 

58 REDUCING EMISSIONS IN 
FOl!NDRY OPERATIONS. 

B) Dopp R. 

( icrmam contams approx .J.JO i·c-ha~J and (l(,(l 

non-ferrous foundries ·1 hc~c foundries ~.:ncratc 
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t.":n1ss1nn' lr.•m c••r~· and molJ mal..m;: mdtm;: anJ 
ckanm;: or:ratu•ns Control of em1,s1ons lo eonl<•rm 

\\ Hh en\ tronmt:nlal rq:ulalt•>n' I" J1s.:u'x•l. ah•n!! 
\\1th mea,;ure" l~I can h.: lal..en t.• remo\e source' 
,,f polluttun l iraphs <•I ref 

59 CASTl!\\G AND EN\'IRO~l\tENTAL 
ADVANCES IN THE FRC PROCESS 

B~ Shri,cr H.R. Barnett. KW and Archibald 
JJ 

The free rJJtcJI .:rm: ( FRC:' rr•'CC·i'< 11!1h7cs ,;ulfur 
JwxiJc: gas I•• mt11;1rc: the rap1J c.1!Jh.1, cure: of 
lno-componcnl o.cn he - epu'\ rc:sm s\ ,.1cm., 
ReJcs1~n of these S\ stem' h:i' dmun:itcJ the: nccJ 
for separate aJJ1h<•n o!' liurJ part aJhc,1<•11 
pr<>11t<•lcr.; \\h1k al"'' tmpru\ 111;: hmJc:r .. 111ra;:c 
slahthl\ The: ..... .- llC\\-!!CW.:raltun h:nJer... CJll ah•• 
pro\ 1Je decreascJ \Cmm;: liefccb ;m,I mcrc;1...:,I 
erust;in rcststam:e m man\ ferrc•u' apphcal111n, 

ll1;:her h:n,ik stren!!lh" m C••n1unc1ton \\ nh the 
t>cm:flls 1•f re..:..:nt eqmpmenr a.h·anc~-, alto\\ for the 
ll"C ,,f l<•\\er h1mlcr k\·c:h ·1 h" rn lum kaJ, lo 

"lj!.lllfo.:anl 1mpn>\ cmcnh m sh.1l..l"1•ul ralcs m 
11<inkrr1•11s apphca:inn' In aJJ1hon t.• 1mpnnemenh 
m fnunJn opnalluns. lhl"se llC\\ -;:.:nl"rnll1•11 hmJcrs 
aJJrcs' the all-mip<>rtant ""lies of\\ 1•rl..cr s;1fct\ anJ 
C••mphan.:c \\1th cm minmcntal rcgulatu•ns ·1 hc 
numher of g.n\ernment-regulateJ cnmpom.:nts such 
as chlormateJ soh-cnh I" rcdu..:cd \\1th the ncn 
hmJ.:r s\ stcm.; \\ 1thoul sa..:nf1..:111;: proJu..:t 

performan..:c J\n11thcr important J~·\d11pmc111 1, th~
a..:h1e,cmcnl of ~uh,.tanllal rcJu..:llnn., 111 \\<•rl..cr 

l"'J'<"ure t.• sulfur J11,,.;1Jc Jurmf h .. 11: cnrcmJl..lllf 
anJ .:1•rc ,.lurafc 1111, 1•h.1.:..:tl\c: \\a,. 111.:t h~ cunnf 

\\1th sulfur '"""Jc:imtrujo:cn 1111xlu1c,. rJlhc:r thJn 
n 1th purc sulfur d1ux1Je anJ f unJamental chant!cs 111 

r.·,.111 dc,.1p1 ·1 e"b u"mt! J\l.'5(. ;m.: d1s.:u,seJ 
( iraphs 7 ref 

60 THERMAi. RECO!'IDITIONING or: 
CORF. SAND IN 
FOUNDR\': 

AN AU!MINliM 
A CONTRIBUTION TO 

[!\\"IRONMENTAI, PROTECTION 

A~ Wcsp S and Engelhardt W 

I hn111Jl r..:..:1111d1111•11111t! 1•f 'or' ,,111,i 111.11..~·, a 
\,1lu,1hlc '<•nl11b1111u11 h• lh..: h•p1.:,1! llll"lll<.: of 
l"ll\ 1ro11111c:nlal proln:l11111 \\ llh th.: a11I of 1hi
r1.·..:ond1111111·nt: ml"lhod. u,..-, ! f111111.!n ,.,111.i 1.· ;in ht: 
r.:1111111:.I 1,, th;.· (01Jd111011 of 11,.1hk 'and 

:; 1 
- ---- ~-------·-- - - -----

lon-.tru..:li.•n t•! th .. - m ... 1;1lia1!<•!1 \\a, rr~·.:eJ1.·J I'-\ 

C••rnpr1.·her.sl\t.: lll\e,l1fa!1on' \\:th <=••mpan""'"' of 
Jat:1 fr.•m s..·\cral J1fler ... ·n1 thcnrkll rc:.:onJ1t1omn;: 
rlJnh ·1 he:'<.· 1.illa ucrc a,...c,,..-J \\1th the a1J ••! an 
a,~·"n;cnl coJc· anJ pro\ iJeJ !he i. .. ,., r .. : th...
Jc.:hh•ll of\\ 111..:11 111 ... 1:illa1r .. n ,h.n1IJ ulttmatch r, 
auarJ ... -J th..- c••atra.:1 !'rcs..:111 ... ·J I' a J ... ·t;ulc,I 
Je,..;npt11•11 ,.,. th..- 111 ... tallatwn anJ ,,f th .. - rn..::c:"' 

en;:mc:c:rmf 111\t>heJ In the .:•"' C••mp...1n,..1n 
h..:t\\~·c:n fre,.h ,,..nJ anJ rc:.:•111J1111111eJ >JllJ. II '' 
part..:ularh appar ... ·:'lt tlwt a con,.1Jc:rahk pwl"'•rllon 
of the: hcat an:.m;: c...111 he pa:ssc.:J straifht ~·n h• the 
plant healmt-: nclnorL. I hb fa..:tor ha,. parllcularl~ 
f.i\••rahk re,.ulb 111 o\c:rall cost I l:c: eff1..:1c:ri.:\ of 

the: m"tallath>rt. currcnth at '>.:'.~ •. 1" hem~ 1mpr11\eJ 
t.• •.k» 0 

u I>\ \artou:. measures tlwt ha\e alrc:aJ\ hecn 

mtruJu..:cJ FulJlh. Jcta1b arc: ~l\cn of pra.:11.:al 
exr:nc:n.:c 1!4lherc:J m the: l"·m:J ,.m.:e the: 
;n,.tJ1la1101: \\ii:. t:<llllllll"'SIOIJCJ l iraph» 

61 SURFACE TREATMENTS OF 
l\IETAU; l'.SING F.XCll\IER LASERS: 
POSSIBLE APPLICATIONS FOR THE 
Al1TOMOTl\'E l~DUSTR\' 

lh Bcr~rnann 11 . S.:hullc J.:. anJ <.)uc1tsch. I< 

l·unJamc:ntal ln\l"s11gat1ons of the surface lrcatmc:nl 
of m\.tals ll"lllg cxc1mcr lasers ha\·e hecn earned out 
m recent H"ars Fxc1mcr laser ~stems ha,·c no" 
t>c.:ome rehahlc and handling prohlcms seem" In he 
s1•hcd ·1 he result" ,,f fundamental e'<pcncnccs and 
first pn<;s1hlc apph.:allnns. espcc1allv for thl" 
antomntn l" mciu.,tn. an" prc.,cntl"d An cxc1mcr laser 

\\Mliml! sta11on for 1hrec-d1mcnswnal material'> 

rn•ccssml! ha" hccr. 1>11111 "' demonstrate thc 
('<'S"1hilll\ nf trcatmcnts c'n t\ pica! materials anJ 
rans for the autnmnllvc mdustr\ Smoothmi: of can 
shafts. crar.I.. "hafts. and i:ear \\ hc:cls leads lo a nol"-' 
rl·,!11.:11nn and 1•pt1m11mj! of thc \\c<1r resistance 
at:am't ahr;1"J\l" \\Car for those componcnts J\rn•iher 
l"""'lhk process. \\h1..:h 1s d1s.::11,scJ. 1s thl· ahlatmn 
of 1kft•rm;11lon la\ er' This proccs... k;nk ..-,pt.·.:1all\ 

for ca ... 1 H·•r. c\ lm,ln lmcrs or c\ Imdcr Mod.s. to a 
l.1\ lllj!-hilr~· of thc fr•1plur...· 111d1i...11111' h\ 1•pl1.:al 
llll",lfl'. a\01<l11tj! lhc pul111t1nn prohlcn:s arismj! from 
dwrm..:;il trc;itmcnh Tlw opc:ned j!raph1tc "jlh~·m!rles 
or L11111n.1l" ;1..:h ;a, nil rc,..·n 1111, lllllllllll/lllf thc nil 

'"·'j!l" and 1mpro\ lllj! thl· runnmi:-111 pln.;c c•f till' 
lr<"illl"1l molor' ( ir,1ph". l'hnl11m1.:rt•j!raph" 7 rd· 
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62 PROGRESS IN DAV\' MCKEE FGD 
INST ALLA TIO NS 

By Ford P.G 

In the Wellman - Lord flue gas desulfunTat1on 
rrl'Cess. t~ ahsorhtng solution IS reu.~d. and the 
a~•rhed SC L n:co\ered as ele~ntal !mlfm. !mlfunc 
acid <>r pure hqu1d S< >: Reductions m power. steam 
and CallSllC usage ha\·e S\l~anttall~- imrnwcd rlant 
running costs Proces." mtcnsdication has also 
reduced the capital cost De,·clopmcnts m materials 
u~J in tht plants have centered ••n the ah<;orpt1on 

"'stem. a" cond1ll<>ns in thl' rel!cncrauon plant arc 
rclatl\i!h mild Th~ fir,! f'O'"er plant Wellman -
l.<>rd a~•rhcrs fc:aturcd :l ltl stainless steel \·ah·e 
tr;n s m the ahsorm to\\ er Metallic matcr;.tls 

cu:renth in c<>ntact "' ith the pre...::mhhcr soluti.•n arc 
llastdl<•\ s or t:<IUl\3lent :l If. stainless steels arc 
used for the shell and internals in the ahsorpllon 
s.:ct1<m In l\\o plants. \\·cllman - Lord ahsorhl-rs arc 
con,trnctc:J of Palatal A .no glas" fihcr reinforced 
\ im I ester rcsms J If.I.. carhon steel. ,,-in~ I c,.tc:r 

<iFRP. and lla,tcll1•~ C22 and C'17C. ductwork 
c1•rrns1nn expcncm:e 1.; dcscrihcd Graphs 7 ref 

63 A NE\\' PROCESS OF OXIDJZED 
!'>ilCKEL ORE MELTING IN A 
TWO-ZONE MELTING 

By R~1hov. 0 A. Vigdorchik EM .. Mosiondz 
KI. Zhcldybin 0.1 .. Tsymbulov_ L.B .. ET.ho,
E I and Rusal..o\. M .R 

The results 1•f cxlcmlcd lahoraion tests of a nc\\ 
eontmnon' cokckss ecolog1calh -dean pn•ccss f1.: 
1•x1Jucd 1':1 ore prnccssing to pn>Juc~· fcrrnnickcl m 
a l\\o-/one unit an.: considered The ll·st results for 

metal cxlraclton and f,,r melt pwduct c1•mp<•slli<>n m 
the process arc prcscntcJ l\n estimate: for 
\H>rl.ah1ht~ 1•f mJ1\ 1dual asscmhhes and the uml as 
a \\hole. and po,.s1h1ht1es lo use 11 to melt hoth 
ox1J11cd ra\\ matcnal and sulph1Jes arc g1\"en J ref 

64 AN IMPROVEMENT OF ECO-
DllRING THE 

OF Al.lJMINllM 
l.OGICAL SAFETY 
HEAVY REPAIR 
F.1.F.CTROl.\'ZERS 

B) Dcm)i.ina O.B.. Mmtsis M Ya and 
T oli.uno\. B I. 

rhc results of anal~ SIS of d!\ er...: I~ pc catho1..f.: Wllls 

m the upper anJ si:lc eurrent-lcaJs arc prcscnlcd 

Th.: \\a\ s '" Jccrcasc ihc <1uant1I_\ of 
n:iurmc-h.:armi; \\ast:: \\hen tl1sn1ow1tmt- the 
dcctroh /Cr t•• 1mpr•>\c th.: '-"Colog.1ca! ,_;ifr.:t: durmg. 
the hr.:;n ~ repair arc C••:1,.1dcrcJ 1 rr.:f 

65 ADSORBING f'LOT ATION OF 
COPPER H\"DROXO PRECIPITATES 
B\' PYRITE FINES 

n, 7ouhoulis. A I. Kvdros KA and Matis.KA . . 

Th.: remo'\al <•f Cu 11•ns from dilute aque••U'< 
soluti••ns h\ th.: addition of mineral {pHllc) fine 
particles \\a'> undertaken h\ folJ.m ing an adsorhing. 
(SCa'\engmgl n .. 1a110n mechanism I~ rite generalh 
constitutes a residual c•r a s.•hd industrial \\ast..· 
h\ -p~1>Juct in mixc<l sulliJes processing planis A 
further utili/ation for P' rile 1s sug.gcstcd Th.: 
d1ssoh-ed-atr method \\as applied for s.•hd11i<1uid 
scparati:>n when the mm.:r.il particles \\ere m the 
fine (s11hs1e'\·e) sue range Vam>u.; unc.•n\enttunal 
collectors for p: nte llotallon \\Cre also exammeJ 
( iraphs 2-t ref 

66 THE EOS PROCESS: A NEW 
PROCESS FOR ENHANCED POL
LUTION CONTROL IN IRON-ORE 
SINTER ING 

By Cappel F and Wci~cl fl 

Iron-ore smh:rm~ cnla1J, '"h .. 1anl1al .,ff-ga' 'ulum.:' 
the treat men! of "h1d1 c;111·;.:, .:on,1derahlc C••sl ll• 
meet evenm•rc slrmgcnt l'n\ ironmcntal protc.:11011 
standards The H >S ( cm1ss1or. opt1m11cJ smlcrmg l 
pr.•ccss 1s geared to reduce the off-gas \olumc h: 
{,(1-XO% \\Jule consenmg or e\en 1mpro,mg sinter 
charactcrisllcs. This process opens up ::omplctd: 
nc" pcrspcCll\"eS or off-gas cleaning anJ JcaJ,. lo 
appre.:1ahle cost sa\tngs for cm ironmental conlrul 

measures Graphs I rd 

67 EFFECT OF ULTRASOUND ON 
ACIDIFIED BRINE LEACHING Of" 
DOUBLE-KILN TREATED EAF DUST 

R~ Rarrcra-Godinc' JA. O'Kccfc. T.J and 
Watson. JI. 
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1.•n:< \ c:ar ,,f c:k.:tn.: arc: fuma.:c: d:A~:I Just. \\ln.:h 
b da,.,;:fo:,I as a ha.tarJous \\ash: ln.:rc:;ismg 
dispos.tl .:osb olthc:sc: Justs ha\.: c:n.:,.uragc:J s1uJ1c:s 
h• lf1' .:sugal.: trcatm.:nl rru.;essc:s It• r.:nJer the 

ma:.:ria! n:.>n-ha.tarJ••l!:.. a!lJ lo l"'""'hl~ re.:<•\\:r 
n1dal \aluc:> Tins r.:scar.:h pr.•_r.:.:t \\as Jes:gncJ t.• 

n . .ammc th.: h~Jrom.:tallurgi.:al re:..:••\.:~ of /.n from 
L\F Justs thal h•l\.: b...-cn trcalcJ b~ a Jo1,;blc:-l..iln 
fwnmg process Th.: test 'IAorL. consisleJ essc:nllall~ 
,,f a.:1J1f1eJ brme J.:achmg of the pdlctueJ cal.:mc 
lo Jr:temunc the mllucncc of traJit!Onal .:onJitu•n:.. 
su.:h a:. a.:1J ..:on.:entrallon. lempcralure anJ 
a~1lalion. plu:; the apph.;allon of u!trasounJ. ora the 
/.n J1ssolulion c:ff1cien.:\ an<l sdt.-.:~I\ II\ . Prdimman 
lcachmtt tests u:;mtt aculifu:d calcium chlomfc: 
m<l1eatcJ that sc:lc:ct1\·e kachmtt of /.n o\·cr f-c .:oulJ 
t>c attameJ if ultrasound \Aas cmplmcJ The cffe.:t 

of au anJ mtro~en un the lcadunti. process \\as 
m\·esti~leJ and ii \Aas established that selc.:u,·e 
lea.:hmi: With ultrasound \US not dc:pcnJent upon 
external agitation t:r on the a\;ailahihh· of ox~~en 
Wuhout uhrasounJ. /.n dissolut:on was enhanced h\ 
the presence of< l. 'IAhile 1-'e d1ssolutmn was ~rcath. 
retardc:d h\ lhe ahsencc of < > The role of surface 

area ''a" exammcd h\ pellr.t gnndmg. and 11 "a' 
demon.;trated that sdec1t\·11\ \\as strong!\ time 
der.:nJcnl and Zn reco\;CT\ and Fe re.i~chon were 
enhanced at finer particle s17es The results ·•f lhe 
lest .,,ork penmttcJ poss1hlc mechamsms to he 
C'"tahh.;hed for the ac1d1ficd hrine leachinr. process. 
and 1t 1-< apparent from the results that ultrasound 
kachmg. can s11m1ficantl~ 1.-nprove the sclc.:t1\·e 
ka.:hmp of l.n from douhk-k1ln treatcJ F AF 
c:ikmc (iraph~ :'.• ref 

68 INCREASE OF EFFECTIVENESS 
OF AUfl\flNUM ALLO\' DEGASSING 
B\" BLOWl~G OF INERT GASES 

B\ Palachc\ VA and lnl..in S.V. and Belo\ 
V D and Kurd~ umo\ A ·;. 

An ccolnf?tCalh pnrt· tcchmqnc for Al alln\ s 
clq.!a.;o;1nf? \\ao; de\clopccf l'hC' tcchmquC' reduces the 
:im1,11nt of hexachlnrnclhane rclcasecf mto the 
armo.;phere (>puma I cnnd111ono; for the proceso;m~ nf 
h\pere11rcc11c /\l · S1 alto\ KSHn \\ere estahhshed 

·1 he c:ffl·cr of \anons adt!111nno; ''" the 
hc'l'.achlor1,ctham· prn1t11ced \\a" csrahh.,hed 

c irarh" • ref 

33 

69 11\'GIE:\IC ESTIMATIO~ OF 
ALlli\llNUM ALLOY RE•·-LIQUID 

INING 

B~ Ennolenko. A E . Grinberg. A.A . Sarn:hc' 
S A and Rabino' ich. A M 

A n~~\ ccoh•i;1.:all~ ,..;ife flux \\a' J.:\ c:l••pcd Th.: 
tlux has a r.:JuccJ amorml of t.•x1.: ,,.uhstan.:l· 
nohuion Thl· llux.:s \\ere: c\alua!c:J du~ing then 

u-;.: m mdting of Al all.•\" /\KI::'. Th.: flux \\ii' 

r.:c1•mm.:nJ.:J as a ckaner al!1·matne m Al all'" 
rd-mmg I\ J.:tail..-J anahs1s ,,f thc l'\•>h.:,I 
suh,ian.:es \\as carnc:J nur I ref 

iO CONTROi. OF \'OC EMISSIONS 
FROl\1 l'IONFERROUS METAL ROLL
ING PROCESSES 

B~ Go\. Res. Announc Index 

The document was de,·clor<·d m resl"'"....- lo 
mcrc:a"'llll,! mquines mto the cnnronmentai ;mpa.:t.; 
of n1mfcrrnus metal rollmi; processes that us.: oil as 
a luhncant and coolant m rollml,! operation" \'C >C 
l'mts,.inns result from e\~apt>rall\l' fnj.!111\·c h•sse.< 

cau"Cd h\ heal i;eneratcd in the: rollmf pro.:c:s~cs 
Th.: io.:us 1s \'( )(." emission conlrol lc..:hn·~1111:s :1s.·J 
h~ Cu and Al rolling mills A control cost anah ,.,s 
'" als.• pro\ idc1l f1•r each <•f tlw cc•nlra•I tcchniqnc:-; 
a.ldrc:s"C,I The .:onlrnl lechni•1uc:,. ar.: carhon 

a<hnrpltc•n. ahsorprrnn. m..:ml·ralrnn and l11hrn;anl 
~11h.;1ltnt1nn 

71 CHEMICAi. COl.Ol•Rl~G OF 
STEEL AT ROOM TEMPERATURE 

By Yang G.L. Guo W Q .. Chao G and Wu 
0 L 

The chemical colounn!! solu11on. ut1h1mj.! the S\·o;tem 
of CuS< >, • H: Se(>, . I'.'> introduced 11 ha~ the 
acf\ antaj:!e of ohtammj.! film~ on Sr stet' I. .J 'i or I\ 1 

<reels \\Ith fo\"ourahlc ant1-corros1on and wear 
rco;1stance performances The rcchnolof!\ 1s simple m 

OJX'rat1nn and 1s non-pnllntmf? for the cn'.1ronmcnr 

72 STEELS' RF.Cl.AIM TO FAME 

A~ D.ricma R 



curr,·nt or fu!un.: - mus! pn•\.: c.:u1wn11.:alh \ 1abk 
and. for a mm1h.:r of r,·asons. sli:d kno.!s it~clf \\di 
h• apphan.:e re.:~ dmi; \\·hcn apphano.;,· proJu.:crs 
Jc.:1J.: on th,· Jc,.1i;n of an apphane,-. lht:\ an: 
hcgmnmi; to cons1Jcr ihc umr,. re.:\dab•:;:; .as an 

aJJ1ll••nal J1111cns1on for cons1d.:ral;on ho;n carh 
\t:nJ"r m\ohcm.:nl. throui;hout the manufa.:turmg 
s~ st.:m . .:oop.:rall\e .:fforts bcl\\ccn OE Ms. suppliers 
and \cnJors ~ 1clJ unporlanl cost reJu.:llons and 

1mpro\ •:..! qua hi~ ''1th cousiJcrallons lo CFCs. 
S.:\cral apphan.:e proJu.:crs arc mtcrcsteJ m usmi; 
soWlJ Jamp.:J steel n'4!Jc of a proJu.:t of 
constrameJ la~ er composites eons1slmtt of mc:!:tl 
outer skms surrounJmr. a thm '1scoclaslu: core 
matenai. A rene" uf appham:e rec\ciUllt 
mtemat10nail~ co\·creJ aJ\·ances 111 Japan. Canada. 
( icrmam anJ the l JS 

73 RECOV
FOR 

"MEMBR.l.NE-BASED" 
ERYffREATl\1£NT SYSTEM 
GOLD Mll.L BARREN BLEEDS 

B~ Maracle K.J and Ctc. P.O. 

i{.:.:.:nt regulallon" mtrodu.:.:J b~ the l >ntano 
l'ro\ln.:1al (ro\crmncnt m thc form ofthc Mum.:1pal 
lnJu:.lnal Stratcg.~ f,1r J\batcmcnl (MISA l ,, 11! forcc 
man~ J\u nunc:> lo unplo.:mcnl mor..: slnnt'..:n! 
tr.:atm.:nt prm:csscs for c~ auidc anJ mct..ls 1<.:1110' al 
from then mill cn1u.:111s (barren solut1011s). These 
barren solutions conlam a 111uh1tudc of suhslanc.:s 

mduJmg fr cc c~ a111Jc anJ a \ aracl\ <•f 
mc!Jl-c\ a111Jc c1•111plcxc:> Cwrcnlh. the c\ a~1dc I:> 
<kslr<•\cd h~ one or l\\o of \armus.proces~s If this 

c\amdc could he econom1calh rcc<nered and 
reused. a c1111s1Jerahle sa\ 11111-s \\ould be reco1m11ed 
The oh1ecll\·c of this \\orl \\as tu stud\ the 
fcas1h1hl\ of usin11- hollo\\ f1bcr j,!as mc~brane 
lechnoloti-\ for the rc:CO\"C:f\ ol c\·amdc: fr•llll 
ac1d1hed J\u mill ham:n hlc:c:d solut1011s 
·1111s \\as accomplished hl modclhnti- the hnlrol:len 
c\amde mass transfer process . .:onhrmmtz these 
results expenmentalh \\llh barren solutions from 
two ( >ntano J\11 milk and c\·ahsatini: a complete 
membrane hased rec1n-er. /treatment s\"stcm hoth 
experimental!\ and cconrm1calh This s\ stem 
mduded ham:n snh111on 11c1d1f1cat1on. namde 
rt•c1n-cr. \"la holln\\ fiht-r ~as mcmhranes. and 
chc.-m1cal rrec1p1tat1nn for ml.'lals and rcs1d11al 
e\ am de rcmrn-al. folio\\ cd h\ hq11111isohd scparnllon 
This rarer dc-scnht•s the f('Slllts of an cconom1c 
anal\ sis pcrfPrmcd on the: cnmplctl· 

rccnn:r. 'treatment ''stem al full sea le operation~ for 
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thc I\\•• ( >ntan•• /\u null harrcn solurwns ,\ho 

present.:J arc lhc c~ amd.: rc..:o\ e~ and c~ amJ.: an..! 
IJIC:a!s relllU\ al J'Cr<:t:lllag.,·s ohtameJ h~ this pro.:eSS 
as J.:term1m:d from hen.:h scak cxpenmenl:.ti1on 
( iraphs 11 rel 

74 l\IAGNOLA-AN INNOVATIVE AP
PROACH FOR MAGNESll!M PRO
DUCTION 

By C'clik C.. Ghatas N E .. Lenz L Letourneau 
C and Santiago. R 

l'r.:scnll.'J 1s the propn.:ta~ inno\;tll\·e lcchnnlog~ 
aJ.,pteJ b~ ~fagnola In produce magnesmm metal 
fr1•m serpentine mmi:rals contamed 111 asl)<:sh•s 
nw1111g. rcs1Ju1."s Maps 

75 PROGRESS IN POLLUTION 
ABATEMENT IN EUROPEAN COKE
MAKING INDUSTRY 

Ry Fisher R. 

Recent research and Jc,·clopment \\Oik that has hccn 
carried out on lhl· c1•11!rol of air and water pollut1011 
\\ i!hm the FuroP'·an cokemaking induslr. 1s 
ro:\ ic\\ed In the carhonis:iti<lll process itsdf. diffuse 
emissmns from haller.· doors. lids. and ascension 
pipe seals and from halle~ <lpcrat1ons. such as o\·cn 

charging and pushing and coh· <1uenching. arc 
s;gnilican! ~oun:cs of pc•llution C1•llahorallH' 
Jn\ .:stigatmn-< und.:rtai-..:n h~ \a nous rcs,·;irch group~ 
arc rq1ortcd \duch d.:monslrate the effcdl\ em:s-< of 
mod.:rn haller\ design hacked up b) good opna!mg 
practices In the r•1rifi.:ati1•n of carh<•111sa1tn11 
effluents. cons1dcrahk atham:e~ ha\.: heen made 111 

control of treatment processes ·1 hb 1:; h1ghhght~·d 

h~ Jc\ clopm~·nts Ill the control <!f amnll•llla 

slripp.ng opcrJl10ns and h) the enhancement of 
lnolog1cal lrcalmcnl fac1hllcs to include 1111nf1cal1011 
and Jcm1nficJt10n of the \\astc \\atcr 11,mc\cr. as 

ennronmcnlal constramls hl.!.:omc tougher. there" ill 
he ;111 111.:rcJsmg nccJ lo c.>ns1Jc~ nc\\ c<•nccpls 111 

cok•·mJkmg lc.:hnolnt1' anJ \\a~lc >\alcr lrcalmcnl 
{ iraphs ~7 rcf 

76 PASSIVE TREATME1'T METHODS 
"'OR ACID MINf: DRAINAGE 

By Kuyucak N and St-Germain. P 
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l\.cid mine drainage (l\.l\11)) occurs at l•(lt:ratmg. and 
abandoned mine s1tcs as a result l•f oxidation of 
sulfide minerals. and is charackw:cd h~ lo\\ pl l and 
l;ca\·y mdal contamination {e.g.. iron. zmc. copper, 
cadmium. aluminum. manganese) It usuall~ re4uircs 
tn.:atnu.:nl before release to meet rcg.ulato~ 

re-iuire'11enls. Chcmu:al methods. su.:h as lime 
n.:utraluation and sulfide precipitation. arc 
commonly used lo treat /\MD. llo\\c\cr. the 
c<>m cntional processes rc4uire high capital and 
opcralmg. costs, and constant attcntwn for many 
years mto the future. In addition. the amowit of 
sludge pro<luce<l h\ con\"cntwnal lime treatment 
processes poses an mcrcasm!fly significant disposal 
problems al decommiss10ncd mmmp. operations. 
There 1s, th.:rcforc. an urp.cnt need to dc\·clop 
passiw. eost-effecti\"e processes for millg.atinp. AMU 
and seepap.es ongmatinp. from ta1hn!fs and \\aslc 
rock areas. Noranda Technolog\ Centre (NTCl has 
been C\"aluatmtz \·anous methods bcmtz de\"eloped by 
other institutions. and explorinp. new ideas. to 
ach1e\·e pass1\"e m situ processes for treatinp. AMI>. 
These methods include anox1c limestone (Al.S). 
hme-orgamc mixture ti.OM). h10sorhents (HlOS) 
and hiotrench (HTl Current m\·estip.al!ons at NTC 
ir.\"ol,·e prehmma~· bench-scale testing. Hased on 
the outcome of the bench tests. a field test will he 
performed at a selected site Details of the bench 
tests are discussed I 5 ref 

77 USING ZEOLITE IN THE RECOV
ER\' OF HEAVY METALS FROM 
l\11~1NG EFFLUENTS 

By Eyde T.11. 

Natural i'.Cohtcs arc a less cxpcnsl\c and 111 ccrtam 
apphcauons a supcnor ahemallvc to orp.amc ion 
cxchanp.e resms. Mmmg and metallurtlical waste 
streams arc d1ff1cult to treat because the efl1uents 
"h1ch contain polent1all\ \"aluahle heavy metals 
such as copper. lead. and s1her arc often h1tzhl\ 
ac1d1c and conlam s1gmf1canl quanlllles of 
suspended solids l lnder np:orous opera11onal 
con•!1t1<>ns. certam natural 1eohles can remo\"c lhc 
metals. which 1f desired can he rcc1l\·ered h\· ellher 
ch111on or c1,mcn11onal smeltm)! lcchmques There 
are s11m1f1can1 d1ff<."rences m catrnn e'tchanp.e rate. 
sC'lecl1\ ''' anci carac1tv and rcs1.,1ance '''either hij.!h 
nr In\\ pll. hlnck mp cal1nns and tnkrnncC' to 
ele\·att-d nr depressed tempcralure and prt-ssure "''t 
onh hch\C'C'n d1ffrn:nl i'.enhte mmernls hut hetwccn 
the same mmeral from cl1ffercn1 depos1ls Ar·rlnnj.! 
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natura: zeohtes lo the tn:atment of mmmg. and 
mct:illurg1cal waste streams dc(lt:nds on n~atchmg the 
spe.:1fic i'.eolilc lo the effluent b~ .:haractcnzatinn l•f 
the i'.eohtc minerals. 12 ref 

?8 EN\'IRONJ\IENTAL LEGISLATION 
AND THE CANADIAN STEEL INDUS
TRY 

By McGuire T.E .. Lockington. J.N .. Madlen 
D.O. and Thoburn W. 

Canada has m1t1aled a programme lo s\"stcmallcally 
rl·ducc water p<•llntwn in C >ntarw with enforceable 
rcgulat10ns lhal llt:come nmre stringcnl as abatement 
kchnolog~ impro\·cs. Thc wa~ 111 \\hich l>ofasco 
(<•m: of four irtcgrated steel plants in the pro,·incc 
and \\ith an annual production of approx :l.'J nullwn 
to of llal-rollcd producls) 1s actn·cl~ contributing h• 
the obJecli\es of the programme 1s discussed. The 
ulumate goal is the ,-irtual d1mmat1on of persistent 
toxic contaminants from all d1schargcs into Ontari<• 
\\alen\ay s. Graphs 

79 CHALLENGES AND OPPORTUN
ITIES IN THE STEEL INDUSTRY 

By Fruchan. R.J 

{T<; sleclmaking \\ill face increasmg. challen~es in 
the nexl decade from ell\ ironmenlal concerns. 
increasing qualil\ demands. and inh:mational 
cnmpclilion Fi\"C areas arc described in \\ hich 
l'ngmecrs can make conlrihulic,ns lo hdp mcc:I lhcsc 
challenges The~ arc new ironmakmg pro.:csscs 
such as d1rcc1 iwnmakmg (I >IC >S process) or olhcr 
ct•kc free methods. mcrcascd rcq clmg. lhrough 
hcllcr scrap separation. preheating. and use <•f coal. 
4uah1y steel pro<luclion through inclusion. 
phosphorus, anJ nitrogen conlrol. near nel shape 
casling of thm slab and strip malcnal. and process 
modeling and compuler comrol (iraphs 11 ref 

80 OPTIMISATION OF METALLUR
GICAL SINTER PROPERTIES 

Ry Vegrnan F. F and Rutk0Hk1. Y 

J\ rcla11onsh1p \\as c,;tahlishcd hr.lwccn the hol 
strcn)!lh and lhc FcO cnntcnl m lhc smlcr Bv 
op11mi~in)! lhc FcO contcnl in the smlcr produced al 
I l1111c Kotow ic1c at )V)%. t:1e hot slrcn)!lh ha.; hccn 
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maxm11scd An added ad\antagc 1s that the carhon 
llll'!lt>x1dc, C< >;, N< >:. . Sl l~ and Sl >, cmissi11ns han· 
hccn reduced (iraphs :l rt.:f 

81 RETROFIT OF A WET SCRUBBER 
TO REDUCE PAH EMISSIONS FROM 
HS SODERBERG POTUNES 

By Gariepy R. 

Rcdu.:ti1>n t•f PAii emissions is one of the greatest 
challenges fnr an aluminum plant using I ISS 
k..:hnolog~ This challenge can he achiewd h\ 
n:ducmg anode consumption. 111ili/lng ;: different 
amide paste. and h~ impnn ing th.: cfficii:nc~ of 
existmg \\d scmhhcrs through upgrading This 
papt:r dt:scrihcs the rt.:twfit of an industrial \\cl 

scrut>hcr h\ th.: us.: 11f dl·ctwstallc ti:chnnlog\ and 
mt:chamcal mnd1fieallnns to the Akan An·ida 1 ISS 
plant l>c\dopmcnl slt:ps. mod1tications of the 
scruhher ::nd results art: pr1:s1:nt1:d ( iraphs I (I n:f 

82 SILVER RECOVERY WITH ION 
EXCHANGE AND ELECTROWINNING 

By Lindstedt J. and Doyle. M. 

Siker cvanide complexes m wastewater from 
precious metals electroplating operations can he 
quite prohlemat1c. as the complexed cyanide is 
somewhat resistant to oxidalton hy con\"enltonal 
alkalmt: chlormatton Furthermore. Ag is a \·aluahlc 
metal with a high market \·aluc and t\"p1cal 
precipitation and clarification tcchmqucs do not 
read1h allm\ rew\·en of the metal It has long hecn 
rccopnill·d that 10n exchange sntems can he utilized 
In rcmon: thl· sih-cr c\·amdc complex from 
ckctn•plarinf. rinse\\ at er These metal complexes arc 
strongh rclained h\ amon n:sins and arc diflicult lo 
ri:mn\ c \\ ith c111l\ enlu>nal stwng hasc regcncrat ion. 
so that 1•fren the exhausred resm j·; s1mph shipped 
off site for Ag ri:co\cf\ h~ mcinerarion. therch~ 
rc,ultmg in !ugh opnaling costs dul' to n:sm 
rqilacemenl Thl· rcsulh arc prescnled of hcm:h 
s.:ale s11111il·s "l11ch l'Xammed rhe l·ffe.:li\cm:ss of 
th10.::• anall' regenerall011 or the salurated rl'Slll for 
Ag rl·.:1•\ en ·1 hl· spcnr regeneranl \\as then lrcated 

"' l'kcrrn\\ 11111111g In rn·o\ er the dutc<l Ag m a 
Lnrh purl· ~tall' l'rnJ,.:led cap1ral a!1d 11pl·ra1111g 
1:11\h for a ::! gpm ll'genl'!;1hh: 11111 e\changc s\ stem 
\\ere cxam111.:d I >puar111g rcsulh 11r a rull scak 
nnn-rcgcncrarcd s\ skm arc prl·scnrcd < iraph~ .l ref 
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~3 THE ECOLOGICAL BALANCE 
SrllF.T: A MANAGEMENT TOPL 

B~ Emballage Digest 

Sollac. a French sled producer. pre.,cnted 11" first 
ecolog.ical h.-.Iance sheet m Decemher 1991 It 
showed how the production of heer and soft drmk 
containers with a steel hock and an aiuminum hd. 
and the standard steel food can had caused 
ennronmental prohlems The manufacture ,,f these 
articles has resulted m emissions of C< ). and S( L . . -
powder releases. and material suspensions in the 
atmosphere. as well as the production of nitrng.cn 
oxides in their transport to the market Sollac 
proposed that making. lighter containers would result 
m less pollution hccause less material \\oul<l he 
made and the lighter containers\\ ould he transported 
m fc\\l'T trucks Sollac has prcscntcJ its conclusions 
II• 11thcr manufacturers in Japan an<l rhc lJS ( iraph~ 

84 REDUCTION OF col EMISSION 
IN ALUMINIUM MELTING FUR
NACES 

By Schmitz. Ch 

In scrap. rec\·clmg ''rganic contammat1nns arc 
remo\·ed hy thermal proce~ses The necessan 
after-humtnF- eqmpmenl requires additional fuel and 
the g.eneration of C< ): 1s mcreused /\. new solutton 
has to he found' <me \\a\· 1s the mechamcal 
prcparatmn of scrap for rcducmg the orgamc 
components Most of these materials can he 
deposited without harmful cffl·cts on the 
I'll\ ironmenl This method. ho\\ eyer. requires a 
change m the mfraslrncturc of the rec\ clm~ 
industry 

85 DECOATING OF ALUMINUM 
PRODUCTS 

B~ Pc~ OJI. 

Dccoatmii. of alummum products has three \Cf'. 

desirable features rec~ clcd Al require~ onh 5",n of 
the cnerp.\ to produce nev. Al for the ore. 
cnnronrncntal pressures arc reduced. and clean Al 
has a s11m1ftcantl\ Inv.er metal Ins~ than coated 
matenal m the dov.nsrream mclrmii. opcrat111n 

I >cscnhcd •~ worli earned 0111 h\ Stem Atkms1m 
Srordv I .1m1tcd In extend the ranizc nf the rlccoa!tniz 
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pn...:ess lo im:!ude su.:h material as clean foils. 
prmtcd foil paper am! plastic laminated foil htho 
plate and food euntamers. m add1t1on h> llBC and 

NCS. ell: The tcdm,1log) of dc.:uatmg 1s presented 
and pro.:ess plant dcs1g.nc:J tu mccl the stnctcsl 
crn 1ronmcntal rcg.ulatwns is d~·s.:nhcJ ( iraphs. 

86 CHLORINATION TECHNOLOGY 
IN ALUMINUM R[CYCLING 

By Neff D V. and Cochran. B.P 

In the rccvcling of many aluminum alloys. the use 
of Cl is hoth ad\·antagcous and ncccs!<:!ry for control 

oi magnesium content (<lemagg.ing. for scconda~· 
foundr\" ingot pwduction) Chlorine can also he used 
for alkali metal impurit\ remm·al. hydrogen 

reduction and impro\·cd mt•lten mclal cleanliness 

( mclu .. ion rcmu' al h\ notation as \\ell) This paper 

re\IC\\s the metallurgical and cm·ironmcntal 
characteristics of Cl usaj!C in molten Al In 

particular. there arc em·ironmcntdlh- effo:ien~ 

processes such a.; the j!as injccti1>n/cir1:ulation pump 

used in many remelting applications. and \·anous 
in-lmc mohcn metal treatment dc\·ices which exist 

as hes! il\·aiiahle tcchnolog\ ft•r Cl usage in molten 

/\I prncessing. Recent data an: presented on 

emissrnns. efficu:nc). and plant economics in the 
remelt dcmagging process. usrng Cl in the gas 

rn1ection pump rn se.:ondaf) Al production. Ciraphs. 
Phase diagrams 10 ref 

87 RECENT PROGRESS OF STEEL 
WIRE DRAWING TECHNIQUES 

Ry Sato H. Oka K. Toshiro H and Sasaki S 

Tn meet the increasmgl~· severe wire strength 
requirement. wire rod must he drawn to a higher 

stram Jc,·cl while mm1mi7ml! the loss of ductility in 

the course of drawml! The tiE?ht lahor market 

situation of late stronE?h demands h1f!h crficicncy. 

a11iomat10n and lahor sa\ings in the wirt' dra\\'lllf! 
operation Fm 1ronmcntal control considerations also 
ha\'c led lo an 1m:reasc in the mcch;mical dcscaling 

of rnd anci ''in· Thcsl· circumstances ha\·c comhincd 
!11 urg~· the dc\clopmcnt of technique~ to dra\\ 
hij.!h-srrcnj.!lh and hij!h-performancc \\ire \\ ith hij!h 

cff1c1enc\ and '' 1th1111! cm ironmcntal pol111110n 
S11n.mar11c.J 1' the rccl·nl progress m the 

tic\ elnpml"lll of led11111lng1cs for the dr;m ing of'' ire 
"1th h1ghl·r strcnj.!th and d11ctilil). mcchamcal 
tkscalmg nf \\Ire. arnl fnr lhl· e\al11al1nn of \\lrl· 
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dra\\ 1pg cund1t10ns as one step fon\ ard to thl· 
automatu>n of \\ire dra\\ ing. ccntcrmg on Nippon 

Steel's rescJrch examples I hgh carbon steel 

S\\'RI 18'.!A 1s discussed Photonncrographs. l ir;1phs. 
Spc..:tra 17 ref 

88 GUIDANCE ON THE OPTIMUM 
l!SE OF FILTRATION SYSTEMS FOR 
FUME EXHAUSTS FROM HOT DIP 
GALVANIZING PLANTS 

By Marbcrg. J 

In hot dip gah'anumg. steel parts arc pretreated (as 

a rule h) dcgreasmg. piddmg. rinsmg, and lluxmg) 
and then unmersed rn molten 1mc. I>unng this 
d1ppmg process. the llu.,; e\·apt1ratcs under th.: cfli:ct 

of heat. m consc4ucnc.:, there 1s cnussion of i! 

rclati\ cl~ larg.: proportion of the ammonium. 

chlormc, and Zn compowids contained in the flux. 
The present \\or!. r.:ports current aspects of the 

opera lion of collcct1011 and f1lt1ation S) stems. it 
tal..:s account of c1111d1t1011:> m W.:sl {jerman) Th.: 

\\ork docs uot exanum: a!I the pri111:1plcs of 

collectmg S) stems and f1llral1011 plant ( "hich should 

be g.cnerall~ kmmn). but confmcs Itself esscnllalh 

to more recent fmdmg.s and pracll.:al experience 6 
ref 

89 ECOLOGY IN HEAT TREAT
AND SURFACE TREAT

METALS: RECOVERY 

MENTS 
MENTS OF 
PROCESSES AND 
TECHNIQUES 

PURIFICATION 

By Moretti C. 

With restrictions 11-rowm11- on em1ss1ons and \\astc 
products from the hear and surface treatment of 

metals, the more common tvpes of treatment plants 

are exammed, as well as their relative emissions. 
\"anous tvpes of punf1cation mstallat1ons, and 

pnnc1pal waste products These installations utih7t' 
chlorinated sol\"ent dej:!reasmE!. which product's onlv 

one toxic waste product. a mixed sol\'cnr 011. and 

uses modest amounb c•f snlvenC alkalme degreasmf.. 

E?aseous case-hardening furnaces and either 011 or 
salt qucnchmf!: C\ an1ding. ncuum furnaces. the 

most ccolnj:!icallv-fncndlv of the planfs. 

sandhlaslmf!: copper platinj:!: r11tal10nal nhrat1on: 
phosphalmf! and a d11st cxh;111~t with Vc11111ri 
nchul17cr i:xpcr1cncc Sllf!f!csts that 
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punfo:atton-n:c:ti\·c:I} tc:dm1t1ucs arc: hcst fac:torcJ m 
at the: Jc:s1gn phase of proJuc:titin plants. phy s1c:al 
punf1c:at1,1n-rc:c:t>\·cry pruc:csscs arc supc:rit•r m that 
the~ aJJ rw nl'\\ c:lc:mc:nts ll• the pro.:c:ss. hut that 
cho.:nu.:al-phj s1.:al p .. mho.:atwn prno.:csscs arc still 
nc:.:c:ssar~. anJ that 1011ic-cxd1ango.: rc,.111 rc:c:yclmg 
s~ stems arc: us.: fol onl~ for cleaning out thl· rmal 
tra.:cs or pollution 

90 DIOXIN POLLUTION PROBLEM 
FROM SCRAP PROCESSING 

By Hong X and Yang. TJ 

Dioxins is a popular name of pol~·chlorinatcd 

dihcn;·o-p-dioxins (PCDf)) and polvchlorinatcd 
dihcn/nfurans (PCDF) This calcgorv of trace 
compounds emerges from steel scrap pro.:c:ssmg 
undc:r certain tcmpcralmc and catah-tic conditions 
Man~ ~ c;;rs' studies 11f <lc:\·clopc:J countries ha\·c 
confimK·d that the dioxins endangc:r the health of 
mankin .. l and harm the em·ironmcnt The research 
Jc:\ dopmen' of this pollution pn•hlcm is intniJuceJ 
and the: coun!em1casurl·s agamsl d111xin pollution arc 
pul fon\ard (iraphs (, ref 

91 GERMAN\''S SECONDARY ALU
MINUM INDUSTRY HAS DESIGNED 
ITS RECYCLING WITH THE ENVI
RONMENT IN MIND 

B~ Kon/clmann G 

The ec11nom1cal challenges fac:ed h\ the (icrman 
"eeonJar~ aluminum mduslr) Jue to the mereasmg 
er:1phas1s placed on mamtaming an ecologically 
a.:.:cplahlc manufacturing ell\ 1ronmcnl and the 
unfa\orah!c c1rcumsta:ic:cs m the primal} 1\1 
mJuslrj arc d1s.:us,.cd The present cost stru.:turc of 
the licrman sc.:ondal} 1\1 111Justr) ts 53% fixed 
c:c>st:., 12% \iH1ablc co:.ts and 15% cnnrnnmcntill 
c .. sb. l'ruduc:ti,,n data for p11mary and sc.:onddi; 1\1 
111 l icrn;an\ for I 'J7lJ- I 992 arc presented l'runary Al 
produ.:twn Ill ( icrman:. for 1993 1s pru_1cctcd to be 
550 000 tons, "h1.:h 1s expected lo he cqwslcJ hj 
the sc.:omldrj J\I mdustr). Measure" bcmg taken h\ 
the ( icrman sccondar.· Al mduslr. to protect the 
ell\ 1ronmcnt, mc!u<lmtt 11npro\cJ proccssmtz of Al 
scrap. slatz an<l Jro~s han<llmtz and the use of 
rcgcnerall\c burners arc described (iraphs 
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92 HIGH-TEMPERATURE SOLAR 
THERMO-CHEl\llSTRY: PRODUC
TION OF IRON AND S\'NTHt:SIS GAS 
BY FEJ 0 4 - REDUCTION WITH 
Ml THANE 

By Steinfeld A .. Kuhn P. and t(ami. J 

Cntcna for sclec:tmg. thcmmchcnu.:al pru.::csscs that 
use cun.:cntratcd solar rad1allun as the encrg~ s.mr.:c: 
of lugh-tcmpcralurc process heat arc rc\"IC\\ c:d ·1 he 
s~ stem Fo.:, U, + Cl!, 1s th.:rmuJ~ nami.:all:
cxammcJ J\l I alm and tcmpcraturc:s 1300..:.. tho.: 
chcnu.:al c'luihbnum cumpuncnls ... >11s1st uf mctalh.: 
Fe 111 th.: whJ phas.: and a mixture t•f 66.7% 11~ anJ 
33.3'l-u carbon monox1Jc: Ill the gaseous phase ·1 he 

loial cncrg\ rc'luucJ lo cffccl llus lug.hi~ 

endothermic lransformallon 1s approx IOUU ldimolc 
of Fe, U, reduced. Exploraton cxpcnmcntal studies 
were conducted m a solar furnace usmg. a solar 
receiver tw1th mlcrnal mfrarcd mirrors) contami:itt a 
11uidueJ bed reactor Uuectly mad1ated iron oxide 
pantcles. l1u1dued m methane. acted s1multancoush 
as radiant absorbers and chemical reactants. \\h1lc 
freshly produced Fe particles acted as react10n 
catah sts The proposed prncess offers simultaneous 
produclton of Fe from its ores aad of S\"ntzas from 
natural tzas. without d1scharg.mg. C< >~ and other 
pollutants to the environment ( jp1phs. Phase 
d1a~rams 22 ref 

93 EXPERIENCE IN THE OPER
ATION OF A COMBINED SYSTEM 
FOR BURNING OF WASTE GASES 
AND THERMAL SAND REGEN
ERATION IN A CUSTOMER AUIMIN
l!M FOUNDRY 

Ry Gruncss. H. and Schrotcr. K 

The Mandi & Tkrger foundiy in I.mt. Gcrmam. 
\\as cha llcngcd lo reduce emissions of odnrous 
gases, noise:. and dusl dill' lo e.1croachmcnl c•f 
rcs1denlial h11ildmgs in lhe area of the foundn 
tannual oulput approx (,(1(1(11 al11mm11m easlmgs) /\ 
s) ~rem lo comhine \\a~le ga~ mcmerat1e>n and sand 
rq!enl·ral1on \\as <ll·s1gnl·.t and ha~ operatl·d 
suc:cessf11!1) f11r a lime The s~ s!em 1s de~cnhcd 111 

~omc cktatl Values of mandalcd max111111m 
c:rn1ss1ons \s ac:lual 1:n11ssions ach1e\ed arl· also 
g1\en for dust, orga111c: Larhon. carh1111 mono\11k. 
and N( >~ ·1 otal or~amc l:arhon of 7 mg/m' 1\as 
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mcasuro:J. dm11natmg an:- odor fr,,m the s\ slt:m 

Dust c1mtcnt (>f 5 mg..'m' \\as a1:h1cYcd ,·ia fahr11: 

ftlt.:rs lkcm o:r:- ,,r rcgc1K·r ~1cJ sand 1s g1,·cn as 
>X'~ ~ ( iraphs. J>hoh•nucro~:.aphs 

94 THE NEW EFFICIENCIES OF 
ANTI-POLLUTANT FURNACES 

By Ford E 

Wellman rumaces is a leadmg European furnace 

design and manufactunng compam that produces a 

full range of metallurgical heat treatment furnaces. 

low-temperature ovens. kilns. and rolling mill 
eqmpment The equipment 1s designed for m;.ximum 

energy efficienc\·. optimum production rates. and 
In\\ pollutant emissions The Supacasc is an 

::xampk of a state-of-the-art scaled 11ucnch fuma1:c 
It (>pcratc< at an XO'J,;, thermal effi1:ienc\ \\1th a 

three-fold increase in temperature l!niformit\ This 

h a plus/minus :l - C var1at111n compared to a 
pfu,/mmus 1<1 - (' \ ariation /\ dual product 

m1pro\ cmcnt approad1 has heen adopted that 
ur:,:rat!cs ohl fumm:c ck,igns and de,·clopmenl of 

Ill'\\ conccph I isc 11f conn.·ctn·c heating '' 
cmplon:d for raprd heating Start-up from a cold 
st;itc takes I (I mm Sanngs of )06/,, m gas 

cnnsumption ha,·c hccn dcnwnstratcd m addition to 

1mpn>\ed product 11ua!il). productivil). and a 
clcancr plant cm·ironmcnt /\. pulse-fired 

non-modulatmg 1 :gcncralrYc burner de\ eloped h:
llot\\ork lkn:lopmcnt of J>c\\shur:- haYc sho\\n 

cncrg:- cost S]\ mgs of $72 (1(10/) car. \\ h1ch 1s a 

pa\ hack of I 7 ) cars Feml11: and martens1!1c 
stamlcss steels arc annealed 

95 PROf'ITING FROM PRE-FINISHED 
METALS 

By Hroncich EF 

Increased aw.:rcness nf en,·irrnmcntal cnncems. 
a long with go,·emmcnt-mandated pnllullon-control 

reg11lat1ons. ha' prompted mam metal formers to 
l1111k rnore clo,cf\ ;it possihl': changes 111 their 

operation' ~uch c\·al11al1on ha, ruded the lrl·nd 
l1111ard the lhe or pre-plated and pre-pofi,hcd 

111.:tal, I l" fira,,-pJated 'tccf, /\. d«c1,1on torch on 

prl'-platcd metal' offn, sn era I ach an1aµ.:'. \\ h1ch 
111d111k th.: mctalformcr need 11111 11nc't m 

p11ll11t111n-control cq111pn11:nl. tm1c ancl co't sa\ 111µ' 

hcncf1h. pr11d11ct111n c~ l'le 1' sl10rll·ncd. ae,lhl·t1c 
111l'rll. ii \illlcl\ or fi111,h1·, llH:l11d111µ r1µ1d1/l'cl 
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fm1shcs. anJ cx1stmi; lo11lmg. m most ca'c'. c;m he 
used on the prc-fm1sheJ metals thtb makmi; the 

chang.e \\ 1thoul ma_1or capital cxpcnJllurc' 

96 THE ROLE Of' EMERGING TECH
NOLOGIES IN FLOWSHEET DEV[L
OPMENT 

B~ LaJ..shmanan V I 

The nccJ for mmm!:'. and mdallurgH:al mdustnc' 1 .. 

he su,tamahlc rc4mre' them to he 11mn\at1\·e m 

then apphcatrons ••f ex 1st mg tcchnolng1es \\ 1thm th~· 

rnmmg mdustr:-. and a\ ail thcmschc' 1•f 
nppnrtumltc" to appl:- pro» en apphc;1hlc 
t•·chn11log1.:s from other mduslncs or C\ aluatc the 

role of cmcrgmg tcchnolog1cs 111 their pro.:c;., 

appltcat1un l11crcasmg comp.:t1t10n anJ 
ennronmcntal rcs1!1ctions dcm:!nJ the proi:css 

flu\\ sheets tu ha1c eff1c1cnl scparat10n processes tu 

obtam market ad1antagc and be a gouJ corporate 

cl11Len. ·1 hc paper e1 aluatc:. the nccJ and 
oppo1 twultc:. of ..:rncrgmg tcdmulug1c:. for mmmg 

and mctallurgu:al mdu:.tne:.. I >pportu;111te" for 

proicn metallurg1ca! scparalton processc" 111 area' 
outside the mctallurg1cal mduslnes arc 1dcnt1ficJ i I 
ref 

97 MINERALS INDl!STRY FLOW
SHEET DEVELOPMENT FOR THE 
NINETIES: A GREEN PERSPECTIVE 

B~ Harris G.B. 

lncreasmg concern 01er the en\lroruucnt 111 \\h1ch 

\\C li1c. the air 4ualit~. 11atcr yU<Jht~. dump site,,. 
and c1en the aesthetic appearance of 111Justrial 
pr11cessmg plants. 1s ha\ m~ a s1gmf1canl effect upon 

the wa\ 111 \\h1ch llowshect:; arc now dcs1p.ned I he 

method (>f disposal of un\\antcd 1mpunues 1s 

important. and rn some cases 1s the most s11m1hcant 
factor Iii the den:lopmenl of new processes. or the 
rehah1htalton of older ones. ·1 he recent formation ol 

the lnternatwnal Council for Metals and the 
f·.m 1ronment (IC Ml-.) nnd the numher 111 conlercnce!'. 
and workshops dc1oted to ennronmental issues 

porn! to this rncreased awarenes-. rn the mmerals 

mdu,tr. ·1 his paper note' some of the more recent 

and propoo;ed en1 minmental-hascd le1l1slat1on. and 
considers the consequences that ha\·,. to he takt•n 

mto account when dcs1pnmJ! modem finwsheeh /\.s 
an 1 ll11strat10n. the pre..,c'.lce of ar,emc m 11 refract on 
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g.<•ld oro: 1s c<•nsidcrcd. and the 1mplll:<•ltons its 
presence has m dctcr.ninmg an cconunuc. 
ti:chm.:alh viable. and ~cl cm 1ronmcntail~ 
accl·ptablc process for /\.u rcco\ c~ J.J ref 

~ COKECONCERNSFUELINTE~ 

EST IN PCI 

By Kuebler G.G 

Environmental regulations on coke production 
techniques haw prompted many steel companies to 
adopt puh·eriTed coal injection as a supplement for 
coke firing of hlast furnaces Coal injection plants 
now cost half of an em·ironmentally ac.:eptahk .:oke 
plant Acc"unts of experience with PCT at Armco. 
l 1." Steel's Gan Works. Inland Steel's Indiana 
I !arbor Works •••c dcscrihcd l JSS/Kohc Steel 1s also 
embarking on a puh-cri7ed coal mjcction s~ stem 
addition and Rcthlchcm Steel ''ill use granulated 
c11al instead of ruh·crized coal Sources of PC! 
t:<1uipmcnl and S\ stems arc also discussed 

99 TOW ARDS A CARBON-FREE 
STEEL PRODUCTION ROUTE! 

B~ Birat J.P .. Antoine M., Dubs A .. Gaye H .. 
Lassat Y .. Nicolle R and Roth. J.L 

The anthropogemc (Zreenhouse effect raises the 
poss1hihty of lar!!e climate mod1ficat1ons The steel 
mdustn. which m France emits 26 Mt of C< >, . has 
seYeral countermeasures at its disposal· ener!!v 
sanngs. which ha,·e already been put mto 
application to a lar!!e extent. recycling of steel. 1 e 
scrap melting: use of clcctncal cncrgv. which m 
France happens to he esscnt1alh- C-frec: and. 
possihl\· in the lonp. term, use of hydrogen as a 
reducinp. agent, m the form of natural has for 
example The stmmg of 1 lsinor Sacilor product10n 
routes towards clectnc arc steelmaking constitutes an 
adequate ans\\er IP the question of reducing CO, 
emission~ (lraphs 20 rd 

100 NO-RINSE PRE-TREATMENTS: 
THE 'GREEN' SOLUTION 

B~ Marsh C. 

f>io-rmsc prc1rcci1ment s\ slcms arc of pnman 
importance "hen lf)mit lo mcel toda~'s mdustnal 
needs and also those of tomorro" A number of 

chem:.:al rr::-trcatmcnts arc a\ a1lahk \\ hll:h mclude 
chromatcs. chromate pho:>phates. mm phosphates. 
anJ .fine phosphall·s /\II ha\.: the same obje.:ll\ e 
.:<m\ .:rting metal surfa.:cs ml<• :m ;.dhcrent mcrt 
chcrm.:al compkx \\h1..:h 1mp10\es -=••rr«,..ll>n 
res1slancc and surfacc-adhcs10n .:haractensll.:" lhc 
g_rcat aJ\ anlag_c of no-rmsc S_\ stems IS that the'.\ .:an 
easil! be mcurporat.:J mlo cx1stmg pro.:css plant 
\\Ith little or no s~ stem moJ1f1.:allon "h1lc 
substanllall_\ n:Ju.:mg .:osb. Foll''" mg apphcallon 
of d1cnu.:al sulullon b_\ inuucrs1011 or spra_\. execs" 
;:;oiution 1s rcmo\cd from the component b_\ natural 
dramagc. Sl..!Uccgec roll. or au knl\c:>. The use of 
no-nnsc pretreatments arc better suited lo med the 
cnnronnu:ntal demands al lo"er costs. 

101 EXTRACTION AND REC\'CLll'~G 
OF HEAVY AND PRECIOUS METALS 

B~ Jcanncrte G 

lndustn i" the principal reason for the pre .cnce of 
hca\\ mctab in the aquatic cm nonmcnt. and the 
remmal 11f these metals has lx-ne the subject ol a 
numhcr 1•f puhlicat111ns C >nc method no\\ m use 1s 
that of chclati11n. in \\h1ch agent-. an.· added to 
modi I\ the properties 1•f the dissohcd metals Both 
h~drox1dcs and sulfides ha\c hccn used for a 
numhcr 1•f ~cars The sulfides arc less soluhle and 
easier to extract. hut the\ ha\·c their o\\ n 
cm·ironmcntal safct_\ pr»hlcms Ten t~ pcs of 
chclatanls arc dcscnhcd I he~ \\or!.. h~ the cx.:hange 
of mctalhc 111ns hcl\\ecn the solution and the 
chclatants \\1th thc speed 11fthc cxchangc hcmg \C~ 
1mportant. hoth for ccono1T11c and proJu..:tl\ c 
reasons In one step the metals arc rcc•I\ crcJ. 
purified and maJc rcaJ_\ fur rec_\dmg <iraplb IU 
ref 

102 COREX TECHNOLOGY, TODA\' 
AND TOMORROW 

By Flickcnschild J.. Lcmperlc M. Kcpplingcr 
WL. and Hellen F. 

The l111?h cos! of col..emak in!! and the en\ minmcntal 
problem~ in\ohed as \\ell a~ the high price of 
natural ~as for DRT produ.:lion in man_\ areas of the 
\\nrld \H"rl' lhe rea"•ns for !he de\elopmcnl of the 
C< IH FX process for lhl· prod11.:l10n 11f hnl met<il II 
ha' heen demonstrated to he hoth techntcillly and 
ei.:n111•m1call~ fca~1hk on <i lar!!c scale smcc I 'Jl<'J, 

11'1111! coal mstc:ad nf ga' of appro\ 700(1 k.l/M' 
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(Sri>) Due ll• 1ls high degree of ekanlmcss anJ 
cncrg~ . this gas t•ficrs a tremendous p<>tcnttal for 
num.:rou." applu.:alit•ns as gas turbine bascJ p<>\\er 
generation. DRl-proJu.:twn. and chemical s~ nthes1s 
pl.>ccsscs. i c for methanol Tht: p<•ss1bk too"~ 

lump ore mput predicts COREX t" l'C' an 
cconom1cal complctiun lo cxishr:g blast furnaces anJ 
future smcltmg rrnct:ss.:s on the basis of tht: fm.: 
ore. Uue lo tht: fact that coL.emakmg 1s no longer 
nceJeJ for the: proJ1JChon of hot metal. the 
em uo1uncntal impact from a CUREX plonl .,, m the 
range of up lo 3o'};, lowcr than hot ruclal from the: 
blast furnace. I hiffi fiex1b1hl\ w 1th rcspc:ct to 
produ.:t 4uaht\ and 4uanhl\. combmcJ with 
ennronruental cornpat1b1ht\. shows substanttal 
bcncfus for all rncnhoneJ apphcat1ons 
(iraphs. 

IOl S02 REMOVAL FROM CONCEN
TRATED PROCESS GASES USING 
THE SULFRED PROCESS 

B~ Roinc. A.. Taloncn T and Mctsarinta. M.-L 

I >utokumpu C >~ ha:- J::\clopcJ a nc\\ sulfur dwx1Jc 
rcmo\ al pro.:css \\ 111.:h can b.: moJ1f1cJ for 
con.:enlratcJ pro.:cs:- ga:..::. (SU: ::!-15%> as \\ell as 
dilute flu.: gasc, (SC>: (1 1-::!~u I ·1 he malfl aJ\ i!nlagcs 
of this SulfrcJ pro.:cs:. arc (I ) the: prm.:css I> 
rcl!-cncrablc, (2 I 1l produo.:o.:s \aluable elemental 
sulfur. (3 I SU, .:onlenl and gas amount can fiuo.:tuate 
and ( .J l lhc pro.:ess docs not pro·Ju.:c problemdlic 
naste !_I.\ pswn ·1 he process can he dn 1ded mto four 
mam sta1_1.es In the firs! iibsorpllon stap.e the gas 1s 
washed usm1_1. OJ(-scrubbcr!>. Thl· washmg rc.J11cnl. 
sodium sulfide. 1s added lo the \\ashm1_1. solulion 
a.:cordmp. lo the pll control (pl! ::! 5-5) "I he solut10n 
contains mamh sodium th1osulphates. sulfates. 
pol~thwnates and elemental S which all arc formed 
m the absorption rea.:uons A small blt:ed of the 
washmp. soluuon p.ocs to the autoclave stage In th1~ 
stap.e all th1osulphates and poh 1onates are 
de.:omposecl lo hq111d S and sulfate soh1110n ·1 his 
solution 1s then rep.cneraled had; lo the smhum 
sulfide snl11t1on m lhc rep.eneral1nn ~•ap.e O\ addmp. 
enou~h harmm .;11lf1de lo convert !he sndmm sulfate 
10 s<•d111m s111f11te and lo prec1p1tale s11lfa1e, as 
1-iarmm sulfate Th<.' hanum sulfalt' prec1p1tate c.an 
then he f1ltra1ed from the s11lf1dc soh111on and 
reduced had tn harmm s.1lf1de O\ coal m the 
reduction staj!e ·1 he Sulfred proce~s ha.; Ileen tested 
for conccnlrnlrci and dilmc SO. j!ll~c·: on 11 p1lo1 
scalr (too. 10 (10(1 Nm 1 /h) somr of thr main 

rcsuh~ art: pn:scn!c:J ( iraph:- 4 n.:f 

104 DEVELOPMENT OF AD\' ANCED 
MATERIALS IN AUTOMOTIVE IN
DlfSTRIES - APPROACH TO TECH
NOAM ENIT\'. (RETROACTIVE COV
ERAGE) 

B~ Taguchi. M. 

A rescar.:h duc.:tor of a large Japanese auto 
manufa.:turcr r.:llccls upon th.: efforts lo de\clop 
c.:n11:.s1011 control te.:hnolog1es. As e\ 1Jcno.:.:d m the 
Jc\clopmcnl of the eompan~ ·,. o.:cranuo.: rotors and 
metai o.:atah lie .:omerlers. the role of aulo 
manufacturers has hc.-cn chantung from a mere end 
uscr l•f ne;.\ materials lo a .:o-de\clopcr lo meet nen 
demands lo mamlam a health~ ~.lobal em uonment. 
"lhe role of Japanese mdustr} 1s cons1dcre<l. wh1.:h 
1s still tr\ m~ to [l.illll respect as an on~inal mno\alor 
m the "orldwidc effort lo realue further reduction 
of em1ss1on. 1mpro~·cd fuel eff1c1enc~. and efli:ct1ve 
re.:\clmp. of plasllcs wh1.:h nould be.:ome important 
.:omponcnts of future automobiles 
Photom1erop.raphs. ( iraphs 

105 DECREASED GAS CONSUMP
TION OF A FLUIDIZED BED 
FURNACE 

B~ Chen. Y.C. 

Tlw fcas1h1lll~ of utih.1.mg a closed c1ro.:ulah•I) 
S} stem lo general.: gase" for a llu1d1.1.ed hcJ furnace 
\\a:. m\esllgated \\ llh lhe pmna~ cono.:enlral1on" of 
hoth econom1Lm~ on the ra" malenab used for 
produemp. furnace atmospheres and decreas11111- the 
au pollut10n caused b\ exhaust µscs. Air 
hunu<l1f1ed with ·.-ater \apor was first mlrodu.:e<l 
mlo a charcoal furnace for causmp. ii r.:acl10n with 
hot rhar.:oal lo form a carburu.mp. atmosphere This 
atmosphere: was then introduced mto a llu1d1.1.ed hcd 
furnace to carhuruc steels ·1 he exhaust p.ascs from 
the llu1d1.1.ed bc<l furnace were rec\cled h\ repassmp. 
ti1cm throu!lh the hot charcoal la\ er m the char.:oal 
furnace w 1th a p.as pump ·1 he char.:oal furnace and 
the tlu1d1,ed hed furnace fonned a cloo;ed circulat:-.f\ 
s\ slcm durm!l the carhur1.1.at10n of steel~ 

l;xpenmenls were performed "1th \ano11-; 
p11ram~1er-; of th1' .;\ o;lem. mcl11d1nµ content nf waler 
vapor in lhe humhl air. temperature o; •'-n charcoal. 
rate nf rec1rc11la11on of the atmosphl"re. etc l~e 
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c:ffc.:t .,f c:ach paramc:tcr on t'11.· carhur1.1mg l>t:ha\ 1<•r 
m the l1u1J1n:J l>t:J furnace nas mH·sugat.:J un lhc 
ros1s of the rate of carhuri1:allon anJ the carhon 
J">h:nt1al of !he atmosphere I he lcas1h1hty uf 
appl\ mg !his system tu a fimJ1.1eJ i'lt:c! furnace \\as 
assc:ss.:J from th.: aspt:ch oi· the l1u1J1.1ation of Al: 
l I, 11''\\ J.:r. th.: result of carhunnng sled l•f pure 
m•n. anJ the rate uf cousur:lplwn of charc,•al The 
dosc:J s~ sll:m cr.iplo~ cJ m gcn.:ratm~ almusph.:r.: 
\\as J.:munsliateJ by the cxpcnmenlal re:.ulb of 
ha\\: enablcJ the l1u1J1LeJ bcJ furnace to operate 
nurrualh anJ to ha\e s1gmf1.:antl~ J.:.:r~asc:J both 
the conswnpllon rate: of chan:oal anJ the: 
ell\ tru!unc:ut.al pollut1on (iraphs 6 ref. 

106 MATERIALS FOR CARS OF THE 
1990s 

By AutomotiYc Engineering. Ma~ 1992 

J\ ,.unc:\ ,,fa numhcr of n1atcriab used in m•.Jc:r.i 
auh•mohilc,. is prc,.._-ntc:J S,imc: of thcs.: incluJc: a 
\\,,.,J.fii'lt:r c;11lcJ Fihrit which is lighh\ci~ht. 

<l•mc:nsionally srahlc. rcs1,lant h• lcmpcraturc: and 
lmm1Jit\ \ arial10ns. and rc:cy dahk. a modificJ 
poly amid,· allo\ \\1th cxccprwnall~ I<•\\ mnisturc: 
ah"'i1•rrr111n. mcrcasc.1 impact slrc:ngrh. and 1mprcncd 
heat rc:sist;mcc. and Arpro 1. xpandcJ polypwpyknc 
l>t:a,! :mJ l>yhtc expanded r~•ly styrc:nc rcsm. said to 
pro\·idc cxcdlcnt energy ahsorptmn properties 
Ashland Chemical has dc\eloped a nC\\ rc:sm 
sy slcm. /\rotran l.}-<·:5Jll, useful for aulomoli\c parts 

rc4u1rmg high pamt hal..c o\cn temperatures. anJ 
lui;.h glos:-. \\cathcr-rcs1stanl hc1cb arc hcmg maJc 
from acry lonitnlc/,,1y rcnc/acry late rcsm (grade 
S 77XT ). \\ 11h impact strength that re ma ms high c\·cn 
:11 ,.uh-frcc1mg temperature,, < lth.:r producb mdudc 

a 1111..: uf flcx1hk \ m~ I compos1lcs "luch rcad1l} 
adhere h• other \ 111~ b u,.lilf. 111-molJ film transfer "r 
o\..:rmoldmg. an ad\ anccd filt..:r malcnal pro\ 1Jmg 

supcnur pc:rforman.:..: m trap oxid1l'.cr s~ :.lc.:ms tu 
reduce parllculatc cm1ss10ns from diesel trucl..s and 
huscs Steels and alummum arc abo discussed. 

I07 MATERIAL~ AND RECYCLING. 
EXAMPLES fo"ROM THE AlJTO
MOTl\'E INDtfSTRY 

·1 he rt:c\ dmg of 1i-..:.I aulomohilc.:,. concentrates on 

mcla(, I h..: r..:mam.Ic:r. \\luch 111.:ludc.:s plasl1c'. 
lacq:icr'. lcxhlc'. and ruhhcr. con,11t11lc.:s appro\ 

_'.!j• u t•f tlu: \\c1ght and mamh l·nJ, up It! lan,lfills 
In ( icm1any thh am1•un!s lo 4!" 1 Ill!(> tons.'y L·ar. hut 

this ts 01~ly a fnct1t1n uf the total lanJf1!1 rc:<:ctp!s 
\\"••rl.. ..:ontmucs to fmd a more en\ tronmcnt-fr1c11JI: 
m•·thod l"l•r rt:c\ ..:hng all the compon.:nh of 
aut.•m••h11...-s ( iraphs 

108 WASTEWATER REC\"CLll\G ll\ 
A El!ROPEAN MANliFACTl!RING 
COMPANY 

B' Fabro M. 

Th.: \\a,.IC:\\alc:r rC:!,!Ulations m S\\ 11.'cr!am! arc 
mo\ mg h•\\arJ thc: cl1mma11on. rcducrwn an<I 
rcc~din;;. of \\a"'ilC compounds h•r 1."\.ampi.: 
maximum lc:\·ds uf some c<•ntammanls arc nn..: '.! 
ppm. c.\ amJc: I ppm. mtntc: 1 ppm. and Cl I[) 7'i 
ppm Thc: approach <•f onc plating Cc•mpany IS 

sho\\n h• 1llustratc th;:t these rcqu1rc:ments can hc 

mct h~ recyclmg the: \\astc \\ah:r Ne\\ rc:damat1on 
methods arc a\at!ahlc to actually rnal..c: such 
operatwn prof1tahk h~ rcdannmg \ aluahlc rn.:tab 
from th1.· Jrai: out of the p!atmg hatl!s I\\•• 
examp:cs of CPS! sa\lngs arc.: S<•7 (1(10 m a salt 
hardening hoc and S5 J :5(1 m a plat mg hnc as a result 
of the r.:.:larnation of rnatcnals and reduced energy 
costs The s~ stem has su.:c.:>sfulh adJr.:sscJ SC\ .:n 
roam concerns. m..:c:tmg S.:\\C"r lumb for mlrll.: anJ 
cyamdc: discharge:. l'.ero ..alt d1s.:hargc. 98~~ of 
harJcnmg salt:. arc rc.:.:~clcJ. more c•trcful ha1•Jlmg 
of \·aiuahlc resource,.. clumnal1on of hal'.arJou, 

chcm1cals. anJ h•tal up~adc c•f an old plant 
pre\ 10usl~ scheduled for rcpla..:cmcnt 

109 HOT BRIQUEITING Of' LD 
DUST IN THE STEEL Pl.ANT Of" \'A 
LINZ 

B~ Heiss J.. Apfoltcrcr R _ Pofcrl G and Binder 
H. 

Than!..,. to the con\crswn lrom \\Cl <lc.:-dustmg \\llh 
c.omplctc combustwn of 'he LI) process ga,,.;,. on the 
on.: hanJ. tu dry dc-dustmg \\ llh coin ..:rlc1 ·jLa:. 
rccmc~ on the other hand. anJ a,. a rc,.ult ol rh.: 
crc.:1100 of the hot hrlljll.:lllng pl•ml. I.() slcch\orb 
J at \'/\-Stahl 1.•w ha" p1og1c.:,.,,.:d from dumpmi:; 
100% of 1b LI> Just 111 the form of sludt1-e. to I .10',o 

re..:\ cl111t1- of all the prnnaT\ a11J sccondaT\ du,.h 

1-tcncratcd 111 the LI> stcd"orb In nc" of the 
cm uonmcntal lc1uslatio11 prol11h1tm11- the dumpm!L of 
lh1s I\ pc of dust m the dumpmjL !Lrounds used 
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lutherh>. anJ uf the a.:uk sh<•rtagc of smtahk 

dumpmg srtcs anJ thc cxorhllantl~ high - anJ nsmg 
- o.:osts ,,f dumpmg. this has d1..·\dop.:J lllh• a fador 
of grcat co.:vnon11.: sigmf10.:ano.:e. At thc sam~· llmc. 
one sh,1ulJ n••t los.: s1~ht uf thc fao.:t that tius plant 
o.:unf1~ur;1twn anJ moJe d. plant up.:ratwn \\a-. 

llJs10.:alh thc onl~ 1..·..:,1lu~10.:;1ll~ anJ ::o.:vn•>nn.:all~ 

\1ablo.: \\a~ m \\h1.:h tu o.:umpl~ \\1th thc c\o.:r more 
stnngcnt en\ uo1unental rcgulauun:> Graphs 

110 LO-PROCESS l\IETALLURG\' 
UND[R THE ASPECTS OF LO DUST 
RECYCLING 

B~ Pr~slingcr H. Antlingcr K. Pofcrl G and 

Maxi. E 

lhe re.:~ dmg t>f Just hm.1uet1es bad~ mh• the I.I) 
o.:t•merter. a" p.:rformcJ at the 1.uv sh:d\\orL.s for 
en\ 1ronmental reason-.. has a ncmh.:r ol 
mctallurp..::al dle.:ts \\ h1..::!: arc cxammeJ \\1th 
('Jnl..::ular ro.:fo.:rcno.:e h• the slag mo.:iallurg~ In 
eunm.:.:twn \\1th th1,,. wni.:-thco~ -rdateJ mfcrcno.:cs 
arc dc:...:nh.:J for slag formation anJ for the 
;n..::orp1.1rallon of mJI\ 1Jual clements mto th.: slag. 

When bn-1u.:t1e" arc d1C1rgeJ. there aro.: \o.:~ 

o.:01L-.1J.:rabk eflt:..::b on the m1.1Jat1vn heh.a\ 1our anJ 

sla~ formallvn I he ck;uo.:nts s1!10.:vi;. nwngane:>.:. 
phvsplwr11:>. lllamum. \;i11aJ1um and duvmc ox1Juc 
faster than 1s the o.:asc \\hen no bn'juellcs ha\c h.:cn 
charttcd ·1 h1:1 lcaJs lo lo\\ fo.in anJ P contents m the 
s.:.:ond half of the blo\\ tnjl. lime As rctro-rcJuctwn 

b also lc:>.S. lo" I' and Mn \alucs arc ach1cvcJ b\ 
the end of blo\\llljl. ·1 he comcrtcr slajl.s. bas1calh 
o.:on:11sl1Dj1. of J1.:alc1wn s1hcalt:. "uc:1t1lc and 
du:alc1wn fernlc mcurporak the I' m the d1calc1um 
s1hcalc ·1 his 1s 1mpairc:J h~ other amon complcxc:s 
prc..enl m the sla(! Sulphur 1s locatcJ m the lat11.:e 
of thcalc1um fernlc ( iraphs. 1'ho1om1crol'-raphs 17 
rd 

111 F.NVIRO~MF.NTAL ASPECTS IN 
THE APPUCATION OF REFRACT
ORIES FOR CONVERTER UNINGS IN 
G£RMA~\' 

B~ Klages. G .. Solw.ed..e R and Thiemann. E. 

A shorl o•.cn IC\\ ol :clc\anl le1usla110n 1s follo"cd 
h\ a characlcn/alion ot the \annus hmdcr s\ stems 

uo;cd for shaped an .. l un'ihaped basic con\'crter lmmii 
malcnal'i. coal-lar :-.11ch. h1111men. a ne" M('A 
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hmJ~·r anJ phenoh..: rcs111' 1'11..::h "' to.:.:hm.:all: •h~· 

hcst anJ also lhe lcasl cxpcnsne hmJer m this 
respc.:t lksm. :): com('Jnson. rcJuccs the Jurahdlt~ 
h\ hcl\\Ce!l Ill-I?°'. u ·1 h1,. IS the reas<•Il \\ h\ 
n,l\\JOa~ s. \\1th a fc\\ C'(ceptmno.. p1ld1-h .. 111JcJ 

lmmg:. arc u~·J m con\crtcrs m l'uwpc ·1 ho.: '"" 
powsll~ anJ high o.lr.:ngth prup.:r11..::. 111 the coL.eJ. 
u: sen io.:e. conJ111on. \\ h1.:h m th.: case of rcsm arc 

aduc\ablc uni~ h~ means of anllo:-..1Ja11b. C:\plam 
this durahiht~ aJ\antage l lo"c\cr all the b1!1J.:rs 
mcnuoncJ iabo contam hannful :>uh:1tanccs \\htch 
can bc rcicascJ on bcmg taL.cn mlo sen 1.:..: 1 he 
pitch bmJcr contains the luttJicst conccnlrallun of 

poho.:~clu:: aromatic:.. some ol "lm:h arc 
can:mo~cmc. for example bcrvolalpHenc dfal'i 
The cum::enllallon of ilal'. as "di as of other 
pohc,·cl1c arumaucs (PAils) is - and this must bc 

cmphasueJ - lar11-ch reduced. houe\er. as a result 
of thermal treatment and cunlljl. aJdU1\·es. Because 
of this 1t hc::..:omcs po:>.S1blc: lo lcc:p the "orkplacc 
.:oncc:ntrat1ons far hc::lo" the lc.:hmcal (lUldclmc 
concentral1on ( I ~ K) Al present a ne\lo hmdcr. 
which 1s practrcall\ Hal'-free and comparable to 
pitch m quaht\. 1s alse> underp.om{l teslsAnothcr 
1mpc•rtant ad,·antar.c of has1c cnn\ertcr hnm~s 1s 

lhcu almost complete rcc\clah1hl\ "" a sccondar. 
raw matcnal Th1-< ad\·anta!!c 1-< ach1e\·ahle. ho"ever. 
t•nl\ m the ca:<c r.f hnmgs that arc free of uolom1lc 
and contam no anlln'C1danto; < iraph" 1 ref 

112 AN ECOLOGICAi. CONCEPT IS 
l\IATERIAU7.ING 

B~ Krculilsch_ H and Schroer V 

l.m/ 1s the majt•r sled pr0Ju.:t1or • ..:.:nt.:1 of Austria 

The ir.Justf} ha~ agro.:cJ In effe.:I a ma1ur 
1mpr\l\Clllclll Ill en\ 1runmcntal o.:011J1t1oil~ h\ 
rcJu.:mg Ju,,1 anJ S< >; e1111:.s1.111s lhruugh tho.: 

clm11nal1011 of hcatmg 011. rcJucllon of 11: S 111 .:oL.o.: 
O\cn cm1s,,1011s. anJ SO: 111 ac1J ~mtcrn1fl 

operations. Dusi frvm smlcrm~ anJ blast furnace 

opcrallons "'II be rccapturcJ. Wasll" "alcr "'II he 
purified Graphs. Phase d1a11.rams 

I 13 MODERNIZATION o•· ('.OKING 
PLANT AT UN7. WITH CONSIDER
ATION OF HIGH REQUIREMENTS 
ON ENVIRONMENT Al. PROTECTIO~. 

B~ Kandler W. 
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i;.wups \\ ith a h•tal <•f SO:\ en eolmi; o\.:ns The 
pwJu.:t keJs the Luu sk-ci n orks anJ other sted 
plants. as \\di :is the chemical mJustI). anJ home 
hcatmg. re-iu1remcnts ·1 he colmg plant 1s hcmg 
r.:stru.:turcJ to aJapt h• dci:rcasml=- d~·manJ. 

mtruJui:e autonutwn. 1mpro\c \\urlmi; conJ1tu•ns. 
anJ pwtc.:t the en\ ironm.:nl. This prug.ram has been 
<•ng.<•mg. for Ill :i- cars anJ aims m particular at 
rcJu.:mg. cnussmtb of dust. SO; . NOx . anJ 
pol~.:~ .:h.: aromalli: i:hcnui:als S1g.mf1.:ant prog.rcs~ 

has hci:n ai:h1c\cJ liraplb .. 

114 SOLUTION OF ENVIRONMENT
AL PROBLEMS IN REFRACTORIES 
l\tANl!FACTllRING 

B' Sicbcnhofcr 1\1 

The manufacture of refr;:.:tnrics R·qmres a i:ertam 

amount ,,f sulfur. ''h1i:h t•il hcatmg supphcJ m 
•1uanllt~. hut 1s less a\·ailahk smce natural gas \\a,; 
suhsututcd Thi: sulfur 1s i:omcrti:J h~ ahsorptton ,,f 
SI>: . folhmcJ h~ ncutraiuallon d- sulfurous ox1Jc 
''1th magnesium h~ Jr,1'.ll.1Jc anJ final~ o'.ll.1Jatwn of 
th.: of thc sulfite salts i )usl rcm•nal for en\ 1rorncntal 

prot.:.;twn IS pcrformeJ b) c-1m1•mcnt capahk of 
f1llcr1ng. uur partu.:lcs 111 the li :l 
<FI 2Xl'7W I >m<F2551'155I>>rn rang.c (iraphs 'J rd 

115 ACTUAL ENVIRONMENTAL 
PROTECTION SITUATION IN 
ELECTROPLATING AND SURF ACE 
TREATMENT INDUSTRIES IN 
GERMAN\' 

B:i- Wml..cl P. 

·1 hrcc mam constraints hmJm~ on surface: treatment 
act1,1t1.:s m (icrmam arc: defined as customer 

Jcmanli for •111ahl\. environmental la"·s. and 
hnsmc"" econom1i:" An encapsulated h1'.'>toI)· of 
dc'l.clopment of environmental protccllon mea.,urcs 
m the mdu~tr. s!artmj.! from 19~5 1s E?tVcn. for 
e'<arnple. the ·l-'itaf;?C: WR<hmE? ca'ICade with 
mm1m11m "att'r con<11mp11on '" t'Xplamed In I '170 
tht' dt'clro<tat1c p<•\Hler-coalm!! :m:thod e\olved a< 
<oh enr- em1<qon- and wa<te-free method /\n 
>:'<ample of the lale<I mm1m11m·\\3<1c 1ntcj!rated 

j!.1!,·ar..llmj! lmc I' f!l\en 
Spectra (fraph' 
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116 WASTE DISPOSAL PROBLEM 
SPAl'i 

By Wmlcl P. 

.A. cnllcal rt'new 1-< maJe of the pro~rt'"""''eh m.,re 
'.'>lnnf;?ent and comprehens1'·t' em•1ronmental 
re~ula111~ns m ( iennan\ Some re!_!ulat1ons are not 
C:.:<'nom1calh- fnc:ndh. e !.! du'f\· old <~11 m Hcrlm 1s 

reprocc,.-..cd ma relincn· "htlc fresh new Pil '" humt 
in healtn!! furnaces V ohm tar. aJ!TCC1Tlents on 
d1~posal of hattencs and coolm!! fluids arc 
discussed Pmhlcms of paper mountain mcludmg. 

computer paper arc touched upon 

117 ENVIRONMENTAL PROTEC-
TION INTERNATIONAL 

B~ Wmlcl I' 

I\ .::ompansora of 1hc cm ironmcnlal prntc.:llon 
1m..:cJurc:. of (i.:m1Jll) \\1th tho...: of th.: I rs. 
lha1lanJ. anJ Smg"porc Au pollutl\m. ri:.:~.:1111~. 

trcauncnt of platm~ \\astcs. anJ trJff1.:: pruhlcm" arc 
some of the suhrc.:ls J1s.:usscJ Ea.:h .:ow1lr~ has 
J1ffcrcnt standards based on 1L~ i:ulturc. anJ must 
d1ffcrcnllatc between 1Jcab anJ rcahh 

I 18 NEW MATERIALS IN THE 
AUTOMOTIVE INDUSTRY 

By Garcia-Zayas J 

J\n ohJcdl\C <>f the SCitr1.:h f,1r nc\\ nlilf~·nal' IS thc 
produ.:tron of h!!htcr s;1fcr H"h1.:k' Fm 1wnmcnral 

con.:cms arc pla\ In!! a ffll\\ '"!! rok· m the 
1kH·lopmcn1 of milll"n"ls (iraph· 

119 INNO\'ATl\'E METHODS FOR 
PRECIOUS METALS RECOVER\' IN 
NORTH AMERICA 

By Marsden J 0 .. Mansanti JG and Sass S A 

("\amdc lcachmi:: and ("Ii' \\Ill remam a< the 
preferred mute for the treatment of frec-m1llml! orrs 
in the near fnture The dC\·clopmcnt of ion exchanl!c 
rcsm' with smtahlc phv~1cal and chemical propcrt1e.; 

form-pulp f!"l,t e'\tract1on '' hkch II' occur o\·er the 
nc'\t 1lc.:;ulc Thl"'l" mil\ e\l:ntu;ilh repbcc c;1rhon 
llcap lc;1(hmf! \\111 he applied mcr~·;io;mf!h Pn a 
);1rf!C ,.:;ik ii' ii (11\\ Ct1,I lrl",tllll<."llt ror lo\\ f!r;11k 
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••rc' Al"'· mdh, ... f, fnr hcar kadun!:! ,,f ••r•·' u11h 
m••ri: ~··•mpk-. mmc:ral·•~\ anJ m more: d1ff1.:ult 
C:1ma1..-, \\ 11! h..- dc\ c:I.•pc:J l'ri:ssur•· ••"1Jat1on ha, 
!..:.:••:a1c: thc prdl.-rrcJ. 1f nut st:mJarJ. tri:almi:nt for 
11••.:arhona..:.:.•us rc:fra..:l<•n t•rc:s B1t•ln!:!1.:al u-.1J.1l1<•~ 
1, ld .. ..-h h• hc.:omc an 1mportanl ahcrn:11l\c: ,,f ,.omc 
••rcs \\1th potc:ntul c.1,.1 aJ, anla!!i:s <•\ cr pri:.;;ur•· 

••"\1Jall••n anJ c:n\lronmc:ntal hcni:flls o\i:r roastm~ 

R.-as!m!! '' hli:h t.• ri:mam a'" th..- prckrr..-J optU111 
for .:arh • .inacc••U,. - sulf1..!1.: orc:s. hut c:l\ 1r.•nm.:-ntal 
prc:ssur.:s \\ill C•>ntmu.: to increase: th.: cosls ,,f th1,. 
pro.:css /.me b J1s.:uss.:J 

120 THE EFFICIENT USE OF 
FOR A Q li E 0 li S c· L f. A !\ I N G 

PRECISIO!'lii COMPONENTS 

B~ ~taltb~ P 

A d.:anm!:! s\ sl.:m 1'• rcpla.:c ("f-l',. anJ pw\ 1J.: a 
hii,!her k\d ,,f ckanhncss '' dc,..;nhcd 
C .. ns1Jcr;1l1<1n (lf en• 1runmcnt;1( c.:oncems b c11\.:r.:d 

"' \\di a' ea....- ,,f mamt.:nan..:.: an.I 1•pcrat1•>n An 
ultras.•m.: s\ sh:m '' J.:,..;nhcJ 1\h1.:h mduJ.:,. thr..-c 
"l.:P' a u:1sh. rms.:. anJ dr\ l<c.:\\:hng of hut air 
an .. I \\i:kr 1., mduJ..:.l ih uell a' a \a.:uum Jn ml:! 
,.rep ·1 ahul;ir enmpan,.m, 11f \anou' ekanlmes' 
parameh:r:-. m .. lt.:at•· the s\ "l.:m J.:,..;nhcJ 1s 
,.upc:ru•r t" the rcp!Jee.I CFC s~ stem m all "'peels 
c\ aluai.:J ( iraphs 

121 
ACID 

PICKLING 
WITHOUT 

A~D SU!DGF. 

B~ Wankel P 

WITH Slil.Jo'liRIC 
WA~T[ WATER 

I h.: aull1<•r 1h,.:11"'-"' al lcni-:th llK ledm11:;il ;111J 
•·..: .. nun11.: il'f'<=..:h 1•f eonlr1•l or .:1•mpkle ehn11nal1on. 
rc,.1x·..:l1\l·h. <•f ''"'k\\,1ler an.I ,.111J~,· ri:,1Juc' 1h:1l 
ha\c .1.:.:rmllll.11•··! l!l ,uJfur1..: a..:1J p1.:lhng 
c•p.:r.11!1>11' In a ln,lon.: IL"\ IC:\\. a pro.:c,., ,.diem•· 1" 

prc,cnt·:J 111 tc'I ;mJ (l,,,, d1Jrl lh;1l '"" 

c;orni.:1111011.il "' f,1r f.;1..:k "' J'J(,'i_ \\hcrch~ c;opper 

''ire '' p1..:llcd. the mcl;il '' pr.·.:1p11ar.:.J. lhc 
u,1,IC\\,1h:r '' nculr;al1/c.f anJ th.: Cu 1' rcc:o\i:rcJ 
c:k.:troh 11..:•alh lrom th.: pr.:klmf! 'olu1111n <lalmf! 
h;;..:k 1 .. lite ,.,1111c \ eJr. ii '' "ll·m •lll·n c;o1:-1.kr.:.I 
prof!rc"l\l' de.iii \\llh a ,luJf!c-lrcc \\J,IC\\;ilcr 
pro;,;e"lllJol. , • .:heme. a' 111J1..:JlcJ Ill another n.m 
d1Jf!l.1111. th.: "·"IC\\J!cr trc.1tmc111 '' couplcJ n1lh 

l"u r.·.:••\.:r. fr.•m th•: rm....:\•.at.:r throu,:h a 
C••mhma!lun .. r 1<'11 ..--.chan~c anJ •·k.:!r.,h S1' 

1 maih. a rc.:rr.:ub!lun ".:h..-me '' .t1s.:u,._._...1 ;m,J 
J1J!!ramm;11!..:alh pn•_w..:tc.l rl:at ''a' pcrfc:..:r.-.1 m 
I 'It•., for the purp<•s.- of l.tr!:!.:h d1mm:1tia:: all 
\\;l'IC\\alc:r anJ ,.fuJ!:!.: rc:-..1.!m.· ·1 hes\ slcm pro\ 1,k, 

a rc:tum c•f m1"<.•\\at.:r. p1..:llcJ 111.·t;il. p1.:lhni,: a.:;J 
anJ hc:at thwui,:h use: of arms.: cas.:aJ.:. a \ap<•rucr 

anJ dc:.:trol~ "'" The author c:!allt•ratcs at kn!!lh on 
the prt•hlcm" of unl .. •rs.:cahlc ef:.c:.:h anJ pre:.cnls 
m,;1ghb mtv thc: pra.:11.:al expenc:n.:c: gameJ \\tth 
"••-callcJ "freedom from \\il,k\\atcr" I le: .:ouduJc:,. 
\\1th three ohs.:natwns It 1" 1111p•1,;s1hk to cakulal.: 
c:-.ac.:th the: co"I of an mlroJu.:tol} phase: 11f such ;.: 
s\ stem An c.:onom1:.:alh anJ tcchm.:alh sak 

opcrallon '" unh !"'""'hie unJer \en spcc1ft• 
c.mJllh•n" r-;., truh ua,.teuatcr-fr.:c hut m.:rc:I·. 
uastcuatcr-lcan opcratm~ co11J111orh .:an h.: attam~·J 

\\ h.:rdn the t1u1J 1,. ,,fi1ftcJ mto a ri.:~11111 of "flC.:1al 
re,,1Ju.: a.:..:umulallon 

122 ION-F.X('HANGF. AGE!'liT A!'iD 
l 1SE THEREOF IN EXTRACTl~G 

HEAVY l\IETAl.S FROM AQllf.OliS 
SOLUTIONS 

B~ Ku.mid.i S.M. and \\'h~tc JR 

A no\ cl wn-cxchang.: agent. an alummw11-cnr1.:hcJ 
analo~uc: lo the .1.eohle chaba.1111:. hcr.:maftcr 

"J\1-Chab" 1s J1s.:lo,,cJ ·1 he J\1-<..:t-.ab '"' use· I m 
pro.:essc;, for rc.:o\crm~ prc.:1ou.' metab fr.1111 
ayu.:ou' s..lutwn,. or for rcmo\ mg to'-1.: hca\ \ 

metals from C<•ntammated a4ucou" stream' 

123 THE SX-f.W SOl.llTION TO 
PROCESSING I.OW GRADE COPrf.R 
ORF.S 

B~ Rosser M. 

·11ic '"hc111-c-.1ra.:l1P11-ek..:l10\\llllllllf (SX-1.\\ J 

proecs' e-.lrJcb 1.opper from lo\\ ~rJJc le~ 11 -'"·oi 

o-.rdc or.: former!\ kit a' \\a,.k from ,.ulplu.Jc ore 
e'lr.1cl111n. al ahoul half the oper;1tm~ c•"I ol 
corncnl1011•.al pro.:•·,,,;,. J\lkr lr~hl eru,.hm>!. th..: 

1•'-IJ.: or.: '' spra\cJ \\1lh \\c;ik ,.11lphur1.: a..:1.J on 
li.:;1.:h pi1J, anJ c1111\ crrc.I 1 .. ,ulphJle I he lcJdi;ati: 

'' n:r\c.J \\ 1lh c\lr.a..:laal lic;ir111!-! kcro'-Cnc \\ 111-.h 
e\llJ..:h th.: Cu fr11n1 anJ rc-a.:1.i1fic, th•· <llfllC<11J' 
pft.,,c - the harrcn ralfm;1tc ·1 h.: raft 111Jle ,..;pJrarc, 

Ill '.:lllmf! 1.111l, anJ 1,. pumpcJ h.i.:k h• the 

Firs! Global Consu:ta!oen on Environmental M;inagem('n! rn !he Mclallurg1-:al Jndu!<!ry 



h.:.1p-lcad1 paJ" \\luk th.: Cu-n.:h l...:r.•s.:n.: ,, m""'J 

\\1th a h1ghh a.:1J1.: Cu-n.:h s<'iUll••n nh.:r,· 1~1.: Cu 

" n.lra.:1.:J h~ d.:.:tr<'l~s1,. Th.: r.:as.•n,. t;.n.:n f<•f 
h·~' ••p.:ratmg .:o,.t mduJe "'' rn•:tmg. f.:n.:r 
\H>rl...:r:>. no smdung. anJ i.:,,. .:.ip1tal anJ 

mamt.:11.in.:e Anah sis uf thl· !"•' l 'S <=••mpam.:,. 

<=••llllnf mt.• rroJu..:11011 <=••n·:luJ.:s th;il thc\ ar.: go<•J 

l.•ng-t.:m1 m\.:s1:n.:111s 

124 AN E'iGl~EERED CALCll'l\I 
('ARBIDE DESllLPHURIZER ··oR 
LOWERING SLAG REACTIVITY 

B~ Bader BJ 

l'n' m•nm~·nlal ~·nm.:cm' han· r~·.:.:nlh l1':cn ~ro\\ m~ 
"'er th<." J:,p<•s;1l .,r re;i.:l!\c <ksulphunnng slag 

l 'on~·<.ju.:n!h. m.:r.:ils.:J rrcssurl· hils h.:en pla.:cJ lln 

the founJn mdu<tn I<• rl·Jm:e the re;i<."t!\ rt:- 1,f th!" 
,.l:Jg -1.. ;iJJrl·s, this prohkm_ C\ ;inanuJ h;i,. 

ti.:\ d1>pt:J a llC\\ prt>JU.:t \\ h1ch 'ilflllfl.:anlh rcJu.:es 

till· i.:a!.:mm i.:arh1Je .:•mt.:nt of th.: <l.:sulphunnni; 

slag ·1 c,.tmi; .:qmpm.:nl anJ pro.:.:Jure,. ha\.: ab" 

l><.:.:n lk,dopl·J In C\aluat.: hoth th.: .:''\L--img k\.:b 

1•f .:arh1J.: m th.: <lag anJ lh.: J.:.:r.:as.:J Inds uh1.:h 

;::r,· a.:h1~·,.:J ''1th 1111,. 11.:\\ m.at.:nal ·1 h.: 

J.:,d1•pm.:nl anJ us.: of th1" cngme.:r.:J i.:arh1J.: 

J.:,.ulphurl/i.:r ha,. maJ.: poss1hlc s1g.111f1.:anl 

.:m ironm.:ntal anJ eff1.:1cn.:~ nnpro\ .:men ts m the 

f1.:IJ of cak1um c.irb1Jc J.:sulphurumg 

Consc'lu.:ntl~. th.: hf.:,.pan uf cal.:1um .:arb1J.: 111 

Ju.:t1lc iron Jc,;ulphurl/alll'll ha,. hci:n 111.:rca:..:J. a,. 

ha\1: th.: b.:ncf1b of its u:>e 111 the founJn mJusU\ 

( rraph-. !O rd 

125 F.N\'IRONl\tENTAL 
SURROUNDING DROSS 
R£CO\'ERY 

B~ Ross IR 

MATTERS 
ANO ITS 

-, !11, r;1pn l'.l\C.:,. a !>road out Im.: "' till' 
l'l1\ m•nmc.:nl;,j mallc.:r' rdatc.:.! lo dross and 1h 

r.:.:•I\ c.:r. 1 (11,. ,..:n c.;, "' :m mtrodu.:lion to other 

p.rpcr' :n thc.:sc.: pro..:.:~1ltnf" \\h1.:!1 \\1ll suppl~ m.1rc.: 

d.:t;!d on dro.'' 1111111m1,.;11i<'n an,! dr'"" pro..:c.;,.,mi;. 

·: h.: raper C<>lt..:fu,f.:., that ti.:.:hnofoi;1c' iliC C.:tlh,·r 
;l\ailahk 11r iHl. hc.:mg d.:\dopcJ lo ;iJ,frc.;,._, the.: 

c.:rl\ 1rn11111.:11t.rl ..:01i..:.:r11' ;i,,,1.;1atc.I \\1th ,Jr.,,s a11\l 1h 

r.:..:•I\ en 2 rc.:f 

126 DE\'ELOPM£!'iT DOCl'!\1£'.\T 
1-·oR c•···1,t·E~T Ll\llTATIO'.\S 
Gt:ID£Lli'i[S A!\D STAi\DAKDS FOR 
THF. AU!Ml!liil!!\1 FORMl!'IG POl'T 
SOlTRCF. CATEGORY 

B~ GO\ Res Announ.:. lndc' 

-( h.: purt">S<.' IS to pro\ u._k th.: SUP!"•fllllf t.:clllll<:af 

data r.:garJm~ \\atcr us..·. t"•!lulanb anJ :r.:atm..-111 

t.:.:hnolog.1..-s for ara (Bl' I ) l..:,.1 pro.:..:11.:al 

tc.:hn .. Iog~. tBAT 11><.:,.1 ;na1lahl.: t.:.:hnuJ,,g~. ~BL'T 1 

l><.:,.t <=••11\ .:11twn.1! tc..:hn.>log~. (_~SI'S I n.:n ""w.:.: 

1..:rf.1rman.:.: st.mJarJ,. or preu.:atm.:111 slanJarJ,. r_,1 
..-:1.1:>llllf sour.:.::> ( l'SLS 1. anJ pr.:1r.:at111.:111 stanJarJs 

!or nc\\ sow.:c:> 1l'SSS1 \\l11d1 LI':\ ma\ .:h••••,.,; lo 

b:>UC for th..- Alwnmum h•rnunl:! Catci;on. w1J.:r 

S.:.:11011" -'t1 I. 3o-t. 3l•(•. 3iJ7 anJ 50 I of th.: Cl.:an 

Water Act 

127 CHARACTERIZATION OF SUR
FACE CONTAMINATIONS ON 
!\1ETAl. StlRFACES 

B~ Sommer J a.nd Grcssmann K 

Th.: r.:suhs arc r.:portcJ of a surfa.:c l .. ,ammalioa of 
f1.>ur colJ-rnllcJ sled strip sampks c.:onJu.:tcJ 

a.:.:orJmg lo thi: ( i.:m1an slanJarJ DIN 55 'J:!S. !'art 

.i Carh1.1n;1.:crn1' suhstan.:i;,_ su..:h ;a, 11:1". greas.:s. 

,, .. ,._.,. anJ grapl11t1.: .:arho11. a" "di a' salt. d1I.•11J.: 
anJ ,.u(fatc c.:onlcnb \\i.;r.: arJJh /cJ h \\a_, founJ 

that all o.ampks \\er.: onh m1111mall\ .:onlanun.it.:J 

1•11 their surfa.:i.:s h~ uatcr·!><•luh'e :-.ilt" Rdall\c '" 
.:Jrhona.:.:uu:. .:onlanunanb. :.mgk :.lag.: :.urfai.:c 

dcanmi: rc:.ullcJ 111 an 901:0 rcmo\ al df1.:1.:11..:\. 

\\ l11d1 coulJ he 111.:rcascJ lo •;x~d b:- mc.:ha111.:a I 
mc.:ans sui.;h a:. rushm._: or hla:>tllljo:. In llus 

.:onne.:t111n. ii Is rc.:ommcnJcJ Iha! 1111 the.: on(.lmal 

,.led slnp carhonai:c.:ou,; protect I\ c c.:oalm(.ls a11.amsl 

corros10n arc l..cpt to the ahsolutc n11111mum I- mall\. 

the rcrno\al of krrous residues lrom mctallur(.lt<:al 

pro.:.:s:.11111. rc~uir.:J further mcchamcal treatment II 
1,. conduJc.:J th•1t the Jc.:ternunatwn ol the I\ pc ol 

contannnanls 1111 lhc.: surface ol lhe \\or~p1ecc: anJ a 

l11jlh .lc:!lrec.: of dc:contammalion cllc:cll\enc:s' a-.surc 
a o;upc:nor quaht\ of the end prnJucl. ao; uell ao; an 

11pl1m11111iz nf lhc prnCt''' technoloi:\ Moreover_ an 

automated nno;c h;ith cnnlrnl ka1h to ii lnucnn~ of 

'"'''l' \\atl"r pollulu•n 'J rl'I· 
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128 PAINTS: E\'OLeTION AND 
TEND ENC\' 

By Bianconi M 

In 1991.1 West~ Europe used 5:; million tons t>f 
ratnt for metal rrotechon and dec<.rat1on 
l lnfortu?lllteh·. this was a rnnc1ral source of 
rollution. ~rn:e 7!l9io of the paintinl! Wll<i done ~
sprayinE?-. a method who~ eflici~· i'.< only 
40~/o In order to reduce rolluhon. chan{!eS ha\e 
hccn made in hott: th.: pamt and the method..; of 
application The u.<•c of ·hig.h solid. paints cuts the 
soh·l.-nt pcn:cn!af.C for approx 5~·;, in con'l:cntional 
paints to .•T'JlT'OX 25!{, This has created another 
prohlcm in that these paints h.i\·e a high \iS.::osir; 
and arc mc.:e difficult to apply. Standard water 
s.•:uhk paints offer an acccptahk soh-enl. hut ha\e 
an automatic limit un final thickness Poh-mers 
formmg an emulsion in \\atcr arc no\\ hcin~ U.'iCJ in 
the automohilc mJustn. Rcsms uscJ a" paint 
\\ ith.mt a sohcnt and applied h~ clcetro-dcpos1•io!1 
JTC finJin~ nc\\ uses and arc no\\ 5% of the market 
Pt•I~ nnyl chlorides Jo not h;l\·c a St•h-en: and arc 
app.1cJ with I IV anJ FR dcposllion All 11f these 
ncuer methods will result m much less pollution 
than their predecessors ( ;raphs 

129 HELP FOR HEAVY METAL 
REMOVAL 

By Boncll W. 

Hecau~ of t1(lhter environmental re1mlatmns. the 
metal f1nishm(? industry 1<1 under mcreasm~ pressure 
to improve 1:s methods of operatmr The Nalmet 
pro~ram developed hy Nalco 1 lniwh· < iroup 
o\·ercomes prohlems m treatmp: metal effluent h,· 
usm(? a multiple component 5'·stem cons1stm(? of a 
heav~· metal prcc1p1tant. a coag.ulant andlor 
tlncculant Stnct control of pH is unnecessary 

130 COIL COATINGS IN THE 
NINETIES: ECONOMIC AND ENVI
RONMENTAL DIVIDENDS 

By Cocu.u.i D.A and Pilcher G.R. 

·1 his paper deal!• v.1th the h1stoncal Je\elopmenl of 
coil coatmizs. the tcchnoloiz\ of the process, and the 
economic. en\ 1ronmenlal. and performance 
advanta11es of prepamtC'd metal (, ref 

47 

131 PRODUCTION EXPERIENCE 
WITH AUTOI\IOTI\'£ WATERBORNE 
COATINGS 

B~ Fo'C C. 

The need to reduce ,.,,latile organi.: cmis.'>inns and 
thereh\· create more cn,·1ronmcnt;ilh frienJh 
c.1atinf.s is .:omplctcl~ altcrin(? the nature <>f c•>ating 
pro.:ess U."4.·J h' the ;iutomot1\e inJust~ \\'atcrhomt: 
hasc.:oats allo\\ applicati••n at lo\\ \olumc sohd". 
thu." proJucin!,! optimum mctalli.: c!Tt....:t \\hile 
maintainin!,! complian.:c \\ ith cm1s.-;ion regulations 
In order to control rheolog~ and therch\ sag 
re"<istancc anJ metal flake oricntati•>n. a m>\cl 
aqueous microgcl pol~·mt.'T has hccn Je\·clopcd 
Processing c•f these hasccoats is similar to present 
soh·cnt-homc finishes \\Ith the cxception that 
stainlt.-ss stt:cl cqmpmcnt must he used and water 
must he remn\·ed hcli.1rc application of clcarcoat 
Tht.· rroductior. fcas1hilm 11f watcrhomc hasccoats 
\\as first cstahhsheJ m a Canadian tru.:k asscmhl~ 
plant and in the next t\\o years SC\eral other 
productmn facihttcs arc expected lo cum·crt h• this 
nc\\ te.:hnnlog) < iraphs 

132 EVOLUTION OF COATINGS 

By Lopc.t A. 

Improvement of performance and reductmn of cost 
ha\·c: alwa:;·s heen the two pnnc1pal factors m the 
e\·olutton of pmec:dures (}ua ht~ ( reqmred h~ 

customers) and concern for the environment 
(required hy lc1uslatmn) have heen added to them 
more recently The re(lulated matenals m the coat mg 
industn· are chromic acid. cyanide. complex 
materiab, fluorides and he&\"). metal~ such as 
cadmmm Suhshtute procedures mcludm(? the use of 
tn\·alcnt chrome. passiYatmn for d:romic acid. 
dcgrcasmg usm(? materials other than cyanide. and 
dimmat1on of complex matcnals arc all hcin(? tried 
as replacements Where the pollutants cannot he 
replaced immcdiatch. much lower concentrations arc 
u . .;cJ Thi.' search (?OCS on 

133 THE DEVELOPMENT OF ENVl
RONM ENTAL CONTROL TECHNOL
OGIES IN JAPANESE NON-FERROUS 
SMl':LTF.RS 

Ry Ueda K. 
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·1 t11s papc·r J.:s.:nl-...:s thc cn,lca\ ••r ,,f thc Japancsc 

r.nnfc-rrous smcltt."r:-. for the- Jc-, d"pmc-nl ,,f 

cn\ 1ronmcntal .:••ntr -l tc.:hn••l••g1cs aflcr thc Sc:.:•lll•I 
\\'urlJ \\'ar In the- 1 ')Os. the: smc:h.:rs startL·J h• 

r.:.:,n .:r sulfun.: a.:1J from nu: ••:ti_\ thl.· ruastmg ga,. 

hut thl.· <•ff-gas ,,f smchmg fumacc: In th.· I ')(,(I,. anJ 

I 'J7t1s. mcc:tmg. th.: r.:gulat,,~ stan.i..rJ., f,,r pullut1u11 

control. the_\ den·lu1-...:J suitable pw.:;:ssc,.. for the 

J..:sulfor11atwn pro.:es:. of fugitn.: g;.;:.. mer.:~ 

r.:nw,al from SU: gas anJ h_\ <lrometallurg1.:al Just 

tr..:atment pro.:o.:ss for the re..:o\en of hi.:a\ _\ metab. 

la;s paper fmall_\ sho\\ s ho\\ tho.: smd!ers ro.:du.:eJ 

CO: ~as o.:nlls"iton m four decades (ira~hs. ~~ ref 

134 CONDITIONS AND LIMITA-
TIONS OF MATERIAL RECYCLING. 

R_\ Fleischer G 

l"lnsmg the: c1r.:k "1•h regar<l h• rec\ i.:hng materials 

I' quite ••fto.:n seen as a post11n: aspc:.:t Th.:rc:fore <t 

gr.:a! J.:al of fat1h 1s hc.:mg put mh• sa\ mg r.:sour.:es_ 

rL"Ju.:mi; th..- em m•nm.:nlal hurd.:n anJ .-c•ns1J.:rat1on 

h•\\ .irJ no:\\ dcp<•s1t ar.:as R.:c_\ dmg 1" on!_\ ••nc: of 

lh.: J">SSth1fill<:S for g_.:ttmg nJ of \\ask. ;: pr<h;CSS 

\\lu.:h alS(• n:~mrcs the use of rcsour.:cs anJ o.:rcalcs 

\\aslc anJ o.:m1ss11>ns ·1 ho.: .:on<l1l1<>n rc:<!Uirc:J. tu t;1le 

r..:.:_\ dmg a" th.: must o.:.:olog1.:all_\ .:ff1.:1.:nt mo.:lht•J 

to gd riJ of \\asto.: m an e.:olog.1.:all_\ scns1hlc 

111.ir.n.:r. 1s that the d1fforo.:n.:c of tho.: no.:.:c.:ssal) 

primal) ro.:soun:.:s for ro.:.:_\ dmg and manufa.:lure of 

,.o;.:onJJr_\ ra\\ malo.:nab mus! I-,.: lo\\C.:f than thc 

pnman rc.:sour.:..:s required for ahc.:rnatnc \\astc.: 

J1sposal methods Bcarmg this 111 nur1<l. the.: scns1blc 

hm1lal1on,.. for rec\ dmg aro.: auh•r.14t1·;alh sci Nol 

m e\ O.:f\ case ts the rec\ dmit of matc:nals 

cc.1lo~1.:ali\ onen!alc.:d. Cond1llons and lmutallons 

sl1pulalc o.:ach otho.:r I ho.: ecolo1ucal imuts arc ~nen 

a lot of cons1dcrat1on \\here rcc\cllllJl. 1s conccmeJ 

liraphs 7 ref 

135 THE POSSIRIUTIES AND 
LIMITS OF THE SHREADING 
TECHNOLOGY WHEN RECYCLING 
C'O~Sl!MER MATERIALS 

B~ Schmicg F. 

Shrcadmi;. mean" ro.:JucmJl. 11-oods 111 s1/c "" that all 
":rap piece:; comprised ol one 111alcn;1I can he fcJ lo 

a separate rec\ c lm!l proces'i ·1 he shrc.:ad11111-

lcchnol111n lo<la\ 1s of a h111-h slanJard and v.cll 

do:' d••pcJ Lff•ci.:nt s.:rap prl.·para!1"n f,,, the: sto:d 

mdust~ 1s n.:.:o.:ssa~ <luL· h• th.: mcr.:asmg numh.:r 

uf old c.irs and usc:J consumo:r items \'an••Us 

hanJlmg me1h,1Js m the: shro:aJo:r cnahk ;ilmost 

l l I\ 1° v S<:parallnn dT1 .. 1c:ri.:_\ I\. fan-mad..- f1 hre,. rnhll<:r 

1lc:rns. anJ glas" can uni_\ hc.: re.:_\ .:kJ lo a co:rtam 

c:-.lcnt In tlm. case th.::. arc s..•ncJ manual!~ In 1h1,. 

\\a~ man~ mc:tals. f1hrc:s pol~ ester mato:nals. anJ 

i;.lass can be.: re.:_\ do.:J man~ tuuo.:s anJ \\ill 1wt hc.: a 

burdo.:n t,1 nali..ro.: ( >ur resour.:c:s \\ill hc sparo.:d. 

em:rg_\ sa\cJ. an<l the 0.:11\ 1ro1w10.:11t rd10.:\cd liraphs. 

136 VARIOUS METHODS OF METAL
Ll!RGICAL RECYCLING 

By Paul E 

F\.:r 111.:rc:asm~ cri11cism is hcmg maJc hmar<l tho: 

pra.:th:l.·J rec\· cling methods for s.:rap Thi, is \\ h\ 

tho.: mctallur!!tcal r.:.:\ dings\ stems ar.: lnsing out on 

a.:.:c.:planc..- and allractl\·o.:ness Scrap re.:\ clmg. of 

consumo.:r llems 1s hecnmin!! \en erit1c;1J in 

(icm1am Takmf. the: automuhilc as an examplc. 

chanfc:" in th,· s.:r::p rec~ cle s~ stem han· hc.:cn 

!!athere,I and analyso.:,I These anah sc.:s makL" up the 

h;1'<1s for alternah\·c.:s in rcc\clmg Thc:sl.· altc:mall\es 

ehmmak the Hf.ht fully cnhc1sed pc•mts 1•ccumng in 

pracli.:eJ rc.:c\-clc methods The presented methods of 
mo:tallurg1cal n:cyclmg. arc more: acccplahlc and 

allractl\c ·1 hese methods arc the "thermal ckanmg 

111 a llu1d1s.:d hcd" II enables s.:r.:p prctreatm..-nt ,,f 
smaller parts This method I" apph.:ahlc f<>r 

re.:_\ chng anJ cleanmg of rcmmahk parts It is als1> 

p.1ss1hk to suppl_\ cast mg shop" \\1th !ugh llllahl_\ 

and em ironmcnlall: fncndl_\ s.:rap <hi: and 

1111.:-plato:d scrap can hc.: pro.:t:sscd Ill an 
en\ mmmentall_\ fncndl_\ \\ii_\ 111 l\.up<>I furna.:c In 

1111~ \>a:. caslmg shops can rcc_\ck their o\\n ~crap 

Ill 111.:lal \\orlmg groups. Total ro.:c_\ chng Ill the 

aulomoh1lc.: mdustr_\ rc.:'luirc:> ..:oord111.1L10n \\ 1lh the 

rJ\\ malcnal mJusl~ ·1 he matc.:nal c: ck •;an onl: 

be.: clo,...;d al tho.: suppliers. nol al tho.: manufacturers. 

(Haphs 11 ref 

137 "TOT AL RECYCLING OF SC"RAP 
CARS". CONCF.PT OF THE STUDY 
COMMllTF.E FOR TllF DISPOSAL 
OF SCRAP CARS (I:\' A) 

B~ N 1cdcr \V. 

·1 he comh111al10n of dc.:\clopmc.:nl measures. 
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J1smantlmg C••n.:epls. ullltralton 11f C••mpo.•m:nh anJ 
J,,\\ nstream metallur!_!tcal n:.:~ .:!mg allo\\ s for an 
apph.:ahlc conlmU••U:; foture-onent.:J concept h•r the 
Jispo.•sal ,,f scrap cars In th ts o\ er all pwcess an 

optimum comhmalwn of mctallur!_!h:al \·alm:s \\1th 
hn\es! possibk eni:rg~ consumptll•n ts ach1::\eJ h~ 
an e.:,1log1.:all~ anJ c..:ononncall~ uncnti:J s.:qur.:n..:e 
of pro..:eJures. The utilualton of th.: chenncall~ 

h.>w1J eneri,:~ content of the ori,:amc substance:. m 

the s.:rap bak \\ill reJu..:e the amount of required 
pruna~ cnerg.~ The use: of nalural g.as as mdung. 
cnerg~ {1.e. second.a~ cnerg~ source) insleaJ of 
ckc:rical energ.\ also contributc:s consulcrabh to 
nnmmue CUz em1ss1on:.. This process sequence 
ensuri:s an cnnronmcnt-fncndh disposal of scrap 
cars with saleable h\ -products and l•'"esl cnnsstons 
<.iraphs ~ rc:f 

138 IRON CONTROL IN NITRATE 
HYDROMETALLliRGY 
DECOMPOSITION OF 
NITRATE 

B~ Wccrt G. and Shang_ Y. 

BY (AUTO) 
IRON (II) 

Iron reml'\ al from h~ drumetallurg1cal sulphate or 
d1l,mdt· s\ stems has nut. 1,; Jati:. pro\ 1ded a 
low-cos! route to a saleable Fe prudll';l. 
Rcg.eneralton of lhe Fe•· ton as an ox1danl still re hes 
on slow ttas/hquid transfer. rhcc present work 
c\aluates lhc possib1hltcs m lhc rulralc S\Stcm. Iron 
(1111 mtralc leaching. of mc!alhc Fe or rcactl\"c mm 
sulphules would yield m>n (Ill mlrate. which m this 
worl.. was found lo decompose spontancoush mlo 
mm cl 111 mlratc and m>n ( 1111 ox ides m the 
1empcrature ranttc tl:l- IO.l - C . dependmp on the 
excess of mine acid (llNf l, l prescnl An mcrea-;c m 
mtnc acid lo\\crs lhc dccompos1t10n temperature 
Sttrrmf ma\· ha\·e lhe opposite effect (Auto) 
dccompt•s11ton of Fc(Nf >, ): m\·nhcs reduclton of 
mlrate and the j!aseous end producl was found l<l 
contam :it lea<;! 9:'i0/n nohelmm m the ahsence of 
mtnc acid The lfOn (Ill) mtric oxide formed 12(1 -
C fa\c food f1hcrahlc iron oxttlcs Hvdrohs1s al 
I (,fl or I XO - ( · j!a\·c a remark a hie mcreasc m 
particle s11c In the more conccntr;1tcd S!llu11ons. 
hema111e spheroids nf approx 15 
<F12~P7Wl>m<F2:'i:'iP2'i'if)>m \\Cre produced 
\\1wn ,uff1c1cn1 mine acid I' prc,ent. onh m>n (!111 

rnlrall· I' fnrmnl m the (autn) 1kcompo~11ton I\ 
pro..:•·,, po,sib1hl_\ ''proposed \\here 1rnn (Ill mlr;1li: 
I' fir.;I fal:lo) 1kCPrllp<•SC<l lo Iron (Iii) nilralc. from 
'' l11d1 a hle•·d ,1re;1m 1, h\ drnh/cd lo h·: 0, an.I 

49 

I INI I; ·1 he l>ull.. t•f the m>n t IHI mtrat•· 1, Jrre.:th 
r.·tunu:J lo the kadung opcralh•n ,\ir 1s useJ f,,r 
o:,;Jauon 1•f the NI l 1..·\oht:J Jurmg tautol 
Ji:compos1t1on '' tn•n (ll I mtrak ( ir;1ph.<. 
l'hot\>nucrograph" 17 ref 

139 MULTl-DISCIPLl:\AR\' AP
PROACH ES FOR El'iVIRON
MENTALLY SAFE PROCESSING OF 
MATERIALS FOR PROPERTIES 

B~ Torma A.E 

In the last Ji:.:aJi:. th.: apphcat1on 1•! 

hwti:chnol"gu:al prm..:1plcs m th.: proccssmg ol 
[.,,, -graJc mineral materials. n h1ch arc i:eon1>n11..:alh 
!l<ll amcnahlc for metal Fc>Ju.:tion h' the 
coll\cnllonal tcchn1>log~. 1s gainmg cons1Jerahk 
mJustnal 1mportan..:c Thi:. tcr.den..:~ 1s cspe..:1all~ 

moli\atcJ h\· the fa.:t that h1otechnolog1..:al pro..:csses 
arc simple lo operate. less cJp1tal anJ cncrg.~ 

intcnsl\e lhan th..- con,enllunal tc..:lmolog1c:. 
Furthcnnorc. lhcsc pru..:csscs ari: em uonmi:nt 
fncnJh smc.: the\ do no! result 111 am au. soil or 
a<ju1fcr pollut1on. /\:s a rule of thwn~>. for example. 
a pound of copper can be produ.:cd from mmmg 
wastes for about one-thud to one-half of lhe costs of 
Cu pr0Jucl1on b~ the con\cnlional smelting. proces!\ 
from h1g.h-gradc sulfide cunccntrale Current!~. 

approx 25% of lhe tolal Cu produced in the U:S 1s 
imputable lo baclenal acllnt\ m heap. dump and m 
situ Icachmp. operations. In Canada. an important 
scp.ment of the uramum production 1s ach1c\cJ h\ 
hw-ass1sted leach tcchnolop.1cs < >thcr mduslnal 
apphcalion of h1otechnolop1cal proecssmp 1s related 
to (l•'ld production from refraclo1' p\ntc and 
arsenop\ nle matcnals When suhm1cron-sl/e nall\·c 
Au particles arc ftnch dts~emmatcd w1thm lhe 
aho\"c rcfracto~ ore malenals. then the con\"ent1nnal 
c\amdatmn tcchnol<'g'· hecomcs cconnm1calh 
margmal for the Au production llo\H~\"er. 1f these 
matenals are s11h1ected to prc-ox1dat10n h\ the 
hactcr111. pores will he created m the mmcral 
matnccs and lhe follm\-np c\amdation can 
sncccssfulh- cxtrnct /\u Thts mtcgralcd 
h1oprcnx1da11on and cvamdat1on proccs> 1s 
mdustnalh pracllccd m South /\fnca. Bra11I and 
/\ustralia further l·stahlishmcnts of industrial plants 
;ire 111 progress m Cihana Dl\·crsi: h111remc<l1allon 
proccssl'' arc under 1k\"dopmcnl for thl· n:mn\ al of 
lracc com:cnlr;11!011.; nf hca\\ metals and 
ra1hnn11cl11ks from \er_\ larj!C 'olumi:s of md11slr1a I 
cfnlll'llh an1l contammalnl soi!, II 1, \\ell I.no\\!! 
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that tht: t:onn:nlit•nal ph~ s1cal am! ehcmu.:al 
h:chnt>lop<·s arc cconomu:all~ hanJu.:appcJ for 
J..:aling ''1th thcs..: !'iluations The apphcatwn of 
hwtechnolog~ to complex mineral materials 
tr.:atment opcm:J up ne\\ ••pportunillcs for the 
minnal anJ nu:lallurg11:al inJuslncs for research anJ 
application. ·1 hert: arc ,·arwus possibhucs for 
cnnronmcntally safe hw-proccssing of matcnals anJ 
rem..:J1ation of Ct•ntaminalcJ sites Examples or 
inJustnal apphcahons arc prcs..:ntcJ anJ \\here 
appropriate. nc\\ opportwiitcs for apphcat10n arc 
J1scusscJ. 29 ref. 

140 SIROSMELT FOR SOLVING 
ENVIRONMENTAL PROBLEMS 
LEAD - ZINC PRODUCTION 

OF 

B~ Flo~d J.. Robilliard K.R .. Guorgi G.A. \\"u 
SK. King P.J and Floyd J.M. 

·1 he salient ft:al•!fc:; anJ opcrallon of the Suosruclt 
fumaco: S\ stem hascJ on top subrncrgcJ lance 
h:clmolog\ aro: Jo:scubcJ \\h1ch provides a 
pollutwn-free. ccononuc process for lrcatm1_1. rcsiJues 
anJ \\astc minerals from the lead anJ Linc mdust~ 
anJ ccrlam steel plant opcrat10ns. The plant Jesl!ffi 
anJ ccononucs of the s\ stems for smelting steel 
plant Just or Pb conccntralc arc highhl_l.hteJ. 
l:xamplcs of Pb - /.n processing \ta smelting of 
wastes arc presented usmp. /.n leach residues. slai.z 
dumps. steel plant dusts. and \erhcal retort residues 
4 ref 

141 ENVIRONMENTAL AND SAFETY 
ATTRIBUTES OF WATERJET 
CUTTING 

B~ Burnham C. and Sepe R. 

The mhcrcnl d1arat:lcrisllcs of ultral1111-h-prc:.surc 
\\alcr_icl tcchnolog\ rcsohc mam of toda\ 's 
concerns O\ er holh cm mmmcnlal anJ operator 
safcl\ 111 the \\or!.. place Advances m walcqcl 
dcanmi.: pro\"Jdc an altcrnallve solutwn to to<la\ ·s 
en\ m111mental proccs:.m!L problems Tins ;•aper 
c\ammcs the en\ 1ronmcnlal and safcl:> al!nbutcs of 
\\alcr1ct cull111p. as an alternate lo other comcnlmnal 
and non-con\cntmnal mclho<ls. ·1 he eonvcnhonal 
mt:thoJs c•f eullm!L materials such as paper or < ifl{ I' 
can create an mordmanle amount of a1rhorne <lus1 
Cutoff saws used to de-11-ate mc1al caslln11-s can 
crca1c a drnsc fo11- of airborne particulate Cuttmp. 
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these malenals as \\ell as an endless list ,,f ••lh..:rs 
\\1th \\ater_1cl or ahras1n· \\alcr_1el (/\ WJ> \ 1rtu;1ll:
chmmatcs tlus h;uarJ The \\alcr_1c1 stream tr;n c!mg 
al three limes the spceJ of sound pulls th<· p••!cnl1al 
airhounJ kcrf matcnal mto i'.-it:lf anJ safrly dq>t•,.1h 
it 111 a t:atchcr Plasma arc and lasers hum m;1tcrials 
\\lm:h can create heal-affected z.•nes anJ cnut h•x1c 
fwi1.:s. The abras1\·e \\a!crJcl can cul hcat-scnsth\e 
materials such as aluminum, sled. htamum, anJ 
nickel allo:- s \\lthout nskmg. heat <lamagc Fwne 
extractors arc not rc4uu1:J on \\alcrjct ur A WJ 
s:- :.terns. l'ulcnllall~ h;u.arJuus ehcnucal coolants 
anJ lubr;cants rc4uucJ "ith com cnllonal cullmg 
tools arc nol ncc<lcJ \\tth watcr_1cl proccssmi.:. The 
latest ultrah1iLJ1-prcssurc \\alcr_1ct s\ stems ut1h.r.c 
clt•scJ-loop water recirculation s:- stems m1mrn1.r.mp. 
\\atcr consumpt10n. no1sc-abaterncnl teclu114ucs 
l..ccpmg sowiJ lc\cls 75 <lB. and \\aslc J1sposal 
S\ stems that separate the kcrf matcnal from the 
water sunphfnn1_1. the disposal process 

142 THE GREEN ANODIZING LINE 

B' Potter H. 

Slijppol Aluminium in Amsterdam. l lollanJ. ha,. 
hmll a hrand new. eompleteh automatic anoJ1l'!ng 
line During the preparin!! of the la\ -out. the\ 
<liscon:rc<l important cncr!!' -sa\ ing feature" 
The speaker would like to tell in \\ hit:h \\a\ an 
anoJi,ing line in llollanJ has lo he huih lo reach 
the hea\) requirements <•f present am! espcei;1lh 
future en\ironmental rej!1ilal1ons Th<· Dulch 
/\noJiscr's /\ssoeialH>n ha' requested the 
1:n\"lronmenlal Studies Department of /\msterdam 
I !m\·crsity. lo im·estigatc possih1hl1cs of prc\·cntmg 
of \\ astc and cm1ss1ons 111 anod11111g com pa mes I\ 

list of approx 4!1 prevention measurcmcnh ha" het:n 
eomp1lcd Some of them arc kmmn and t•asy to 
c"\co.:ulc in c\ cry ano<l11ing plant bul some of them. 
\\l11lc log1eal, had nol yel hcen uscJ Shjppol has 
used the recommendations for 1ls nc\\ plan! and on 
that has1s the company has no\\ huih the first 
cm 1ronmctall:- fnendh "green anodl/mg lmc" 111 

l lolland and prohahh abo 111 Europe 

143 A NEW CONCEPT IN SURl-'ACE 
FINISHING TREATMENT ON AUI
MINlllM 

R~ Amigo J 
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h:- drnxidc sludgc h;1s madc thc alumm1um coatcr~ 
comp;m1cs ;1ssumc TCS(ll>nsit>1ht:- for thc apphcat1on 
,,f S<>mc pwcl·durcs couccmmg a h:.:hnolog! called 
"dean· In fad. if thc d1lucnts h! h!droxid.: 
prcc1pitatio11 treatments arc still hcmg t>ften used. 
th,· d1ffo;11lt1es that appear when usmg this method 
arc sc\·cral. Therefore. \\e pro(ll>Sc a ·dean 

tcchnolog) • for the near future. \\hich 1s mainI:
dc\<>teJ lo the proJuct. add1tm.:s and equipment 
deh:lupment anJ grants Al protcct10n h! anodising 
auJ,,;r la.:4ucring \\ ith the rccydmg solution, 
approadung the optimwn ·Lero reJ<:d". i'1.:klmg. 
ctd1ing . .:olourmg. scahug and lacquering products 
pcmuls the apphcalion \\ ith rccu\c~ equipment 
hascd on ultraf1ltral10n. rc\"crse osmosis. 1un 
exchange. crnporatwn. etc. makm!I- possible Al 
prult:ction \\ ilh "clean tcclmolog1cs" and ".t.cn> 
rc:rcct" (iraphs. 6 ref. 

144 IRON POWDER METHOD FOR 
WASTE WATER TREATMENT 

B! Saito T .. Tanal..a A. and Murakan1i M. 

D1>\\ a Mining Co . l.t1l has dc\·clopcd it method for 
s1multaneousl:- rcmonng it largc numhcr of hcan· 

mclals from \\astl.' \\alcr h:- using iron po\\dcr 
l>nwa's stud! <•f cm·ironmcnlal ll"chnology as a 
leader 111 the resource mdustr} has cnahlcd such a 

umque technolog! to dcwh1p Thc special 
d1araclcnst1cs nf thc Fc po\\dcr method arc 
mlr11Ju.:cd srmultancous rem11\·al of ;1 large number 
<>f harmful hca\) mclals and suhstan.:cs, cg high 
tnxi..:rl! clements arscmc. Cr" . and mcr.:11~·. 

rcm1nal of hean metals hy formmg ammonium 
complexes. re:no\ul of hca\·~ metals h) form111g 
chdatc complexes. rcrno\ al of fcrroc! aniJes and 
ferrrc) anrdcs. rcm1n al of lluormc. and cas) 
c1111J.:n:.at1u11, fdtrallon, and separation of the 
prcc1p1talc:. generated after rcactwn Ill the l'c 

P"" dcr method. l iraphs 

145 HJTlJRE OF IRON AND STEEL
MAKING 

n, Nilles P 

Tiu, d1111hk \olumc' l!l\Cs a rl'lrospecll\C and an 
Pllllool.. fur lh<' f111urc of slcl'lmal..1111! proccsse-; (the 

f11111r<· l'\1111111011 of the slccl 111d1i-ln. thl· trends 111 
sll'cl cons11rnpl1on. the sleet prod11cl1on, and rls 
!!Co!!raph1cal rcparlil1on. ra\\ malcrials) Fnerg\ 
St111fCl'S ilfl" rn ll'\H'd lfl \ ll'\\ of the rn:cess1I\ lo 
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reduce C< >~ cn11ss1on and lo ci•mpl! \\llh stnctc:r 
cc1•h>t_!lcal constramts Thl· htl·raturc closmg date 
\\as the: end of I 'J')ll Engh sh and l icnnan suh_r~·ct 

indexes arl· p!<l\ idcd 

146 CURRENT ENVIRONMENTAL 
ISSUES FACING THE LEAD, ZINC 
AND CADMIUM INDUSTRIES 

B'" Cole J.F. 

Challenges 111 the continued production and use of 
Ph and Cd ha\e increased during the past sncral 
\cars These challenges ha\e hccn on chargl.'s that 
the proJu.:tion anc.l use ,,f these metals rcsult in 
illm:ss in hoth u.:.:uptatiom1lh l·xp<>scd \\orl..ers and 
thc gem:ral p<>p<ilatron Prummcn.:c has been gn-cn 
to some studies suggl'sling suhtlc. hut perhaps 
aJ,·crsc hcalth effects <>n \\orkl.'rs and the general 
fll>pulation Both Ph and l'd arc toxi.: and hoth ha,·e 
produccd \\cll-d11cumcntcJ cases of illness I.cad 
at1;1cks primaril~ the ncn ous s~ stem. the 
hcmatnpt1c1t1c or hlood forming s\ stem. and the 
k1dnc:) Therl' ha,·c •.een suggcstwns that lo\\ k·,·d 
l'h exposure can result in h1\\crcd mtclhgcncc m 

children and ma~ 1mpatr a \ancl) of hwchcm1cal 
processes 111 lhe hod) Based un am ma I endc:n.:e, Ph 
is regarded as a possible human carcmogcn 
Cadmium attacks primaril~ the k1Jncy and. 
according tu some studies. ma) produce lung cancer. 

As a result of concerns about tox1c1t~. there ha\c 
been numerous go\"crnmcnlal anJ mtergo\ ernmcntal 
1111l1all\ cs proposmg or cnactmg slrmgcnl standard, 
for emissions 111 the air and \\alcr l'onccrns ha\.: 
also hccn expressed about the lc\els of Ph and l'd 
in soil and c.lust from prmr uses and rndustrial 
acllnt~. Addllwnal concerns ha\C hcen expressed 
rc~ardmp. disposal of Pb and Cd conla111111p. products 
m landfills and rnumcrpal \\ astc mcmerators 
l'ro~rams encoura!l-111[1. subslitullon of Pb and Cd m 
prod11cls \\llh other malcnals have hccn sup.p.ested 
and oulnp.ht hans on cerlall'l ..1scs ha\"e heen either 
sup.gested or, m hm1ted cases, enacted While /.n 1s 
not rep.ardcd as hemp. a tox1cant m the same 
cate!Znf\ as Ph and Cd. there have. nonetheless. hecn 
concerns expressed ahnut /.n a" a tox1cant to fish 
11nd other aquallc orp,amsms /.me nmoff frnm 
p,ah·anr,ed stmctures. which iilso can contain Ph and 
( '<l, 1s ;i s11h1ect of onp,om!! sturt\ 12 ref 

147 THE QSL-REACTOR AT THE 
BERZELIUS SMELTER IN STOLBERG 
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B~ Hohn R_\\'_ and Deininger L_E_ 

A <.)SL-plant at Mo.:tallgesdlsd1;.ift Ali's Stolberg 
fa.:1ht_\ aH>iJs emisswn of <lust because a ckiseJ 

reactor 1s useJ as a smglc-step umt Flue Just 
pr,1JuceJ is prcc1p1tateJ m an elcctrustall.: 

precipllalur anJ ro.:turneJ lu the nuxturc un:r a short 
\\a_\ usmg a duseJ Jragd1ain con\e_\ ur. J>ruJu.:eJ 

SO: gas 1s cumerteJ mlu suirunc ac1J al a !ugh 
effmenc\ ('.19_5~~) because of the cuntmuuus 

proJuo.:twn of tlus gas I !cat of tl1e chcnucal reactton 

can be con\"crtcJ mto clcctncal cncrg\ anJ caJm1um 
and arscmc can he separated m a pure: fum1. A 
lllmsheel ur the (}SL-procc:ss IS sho\\n and 

described 

148 THE TRADITIONAL SMELTING 
PROCESS: ADAPTING IT TO THE 
FtlTURE NEEDS OF THE ENVl
RON\1ENT 

B~ Fcrqucl S_ 

·1 raJ1L10nalh. the ma1unl\ uf the primar_\ lead 

consumed b_\ the \\urld has bee" :-->ri--<luced from 

galena b\ roaslmg the ure folio\\ , ret lion Ill 

a shaft furnace_ In recent _\ ci!rs. P' rometalluqucal 
processes (<)SL l\.o\cet. Oulokumpu. lsasmelt) have 

emerged In other research in the hydroml'lallurg1eal 
field. methods usmp. the chlunde ruute ha\'e 
rc-.uhed Pwd11et10n of S< I~ and dust durmp. lead 

extractton and ccorinm1cs nf Ph extraction processes 
arc descnhed hnelh 

149 DEEP SEWAGE TREATMENT AT 
CR\'OLITE AND ALUMINIUM 
SMELTERIES 

B~ Morozma V.A. and Kirillo\J G.I. 

A method for rcmo\ mg f1uonJc from \\iJslc \\alcrs 
1s proposcJ \\l11d1 111\ohcs a comhmcd treatment b\ 

lune anJ carb1111 <l10x1<le Fluorrdc 1011s 111 the v.aslc 

\\ah.: rs arc <1dsorhcJ h\ the ~urfocc <•f the fresh I\ 
prcc1p1laled calcium carhonate cn stab I he method 
has heen tested ;m \\cal.I\ 111111ernl11.ed \\dslc \\aters 

of crvohte and alum mum plants with 1111L1al lluomlc 
concenlrat10ns of :l and 12 mp./dm' ·1 he 11uon<le 

content 1~ rcJuced to the maximum acceptable 
concentrat 10n ( o 7) mp./dm · ) h\ addm11 1-1 S p. of 

ca lc1um ox 1de/ I mp. of tluondc. v. :lh a carhon:it1on 
time of 'JO mm < iraph~ 

150 NONFERROUS PRODUCTION -
ZINC. LEAD, AND TRACE METALS 

Prn:iuctn>nlconsumpt1on of nnc and lead m the 
world. W-1-:urope. Asia. (iermam. South Korea. and 

Pcm are t:ihulatcd for l 91<0-19!<9 Convcntronal 

production and rec~·clmg methods arc mentioned 

New developments and environmental questions arc 

1-triellY related 

1Sl PRESENT STATUS OF LO 
STEELMAKING AT KWANG-YANG 
WORKS OF POSCO 

B~ Ball.. D.H. 

·1 he total product10n eapaeil\ of the l'ohanp. Iron and 

Steel Compam 1s reported to ha\·e reached IU.4 
mil hon tons/\ ear h\ < ktohcr l 992. as agamst I 

millwn tons m 1974 hghl desip.n concepts \\h1ch 
we~e instrumental m ach1enn!l this ennm11111s 

growth. arc hs1ed. mcludmp. anti-pollullon co11lrol 
systems Extens1\·c 11pcr:tt1onal results of then .. l>S 

!'\stem are g.1vl'n < lthcr topics arc mm1m11mg slag 

cam--ovcr and pwlongmg. !mmg hfr < iraphs 

152 IRON AND STEEL PRODUCTION 

R~ Rogdand~ L 

Toda\ 's dn clopmcnls m Hon and siel·I 1rnl11,tn are 
mamh l'colog1cal_ 1 l' smeller cm1ss1on decrease 

i'rohlems posed h~ S< >: m hl'tcm l·:uropc_ ('('·and 
industna I \\ aste \\ orldwide ·1 he lo\\ -pollut1on 

C< >Rl'.X process de\ eloped h~ Yncst-Alpmc 1s 
desenhed ( iraphs 2 ref 

153 PROCESS TECHNOLOGY AND 
PLANT CONSTRUCTION 

B~ Puhringcr 0 

The (_'Oi{l·:X prncc'' for hla~t-furnace-g11alil\ mm 
prc1d11ct1on 1s taken as an example for d1sc11ssmj! 

\'aJlnll' aspects of metallurj!ICal procc-.s cqmpment 
Em1~s10n characteristics of different processes arc 
compared l Isl' nl expert sntems and autnmat1on for 

mtcj!ratmj! process mdustrY 1s represented on hlock 

cl1apams (iraphs 
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154 EQUIPMENT FOR THE ADDI
TIVE TREATMENT OF CAST IRON 

By Dmitrie' S.P .. Eryshkano' EA. Alabin 
A.L. anti Karpenko. V.1. 

Prt:\ inusl\ 11hst~11ckd from 1>ririm1I 11s item 
9:! I !•-:51-14:! I /\technology which makes rcduetmn 
m smoke cm1ssinn and hetter modifier use pnss1hlc 
~\as dcYclopcd /\n intcnncd1atc cast iron 
m')dification m a reactor allowed a higher usage of 
magne'>ium, reduction of sulfur content. elimination 
of smoke emission, and improYed mcchamcal 
charac'.eristic,. of par:s cast from VCh5fl cast iron 
The technique can he used in small series. mass, and 
one p1t·cc castm~ pn•ductmn Ciraph' 

155 IN PLANT AIR POLLUTION 
CONTROL SYSTEMS FOR DIE
CASTING MACHINES WITH WATER 
SOLUBLE DIF. LUBE 

By Schneider D 

In 198'.\, /\eri.:olnp was challenged with the tasJ.. of 
dc\clopmj! an efficient air pollution control svs:em 
for aluminum die c·astin!! ma.:hincs usm!! 
\\atcr-s .. luhlc die lul>n.:ants The main design j!nal 
\\as to de\clnp a S\stcm that chminaied the 
prohlcms as,oc1atcd \\1th large. hij!hcr-cost, dm:tcd 
s\ stem' and could cffectin:h control the 
i.:nnlamin<ints (!eneratcd m these c pcrations This 

paper nutlinc' tht· dcsij!n prohlcms and their 
solulions. \\Ith add1twnal dis.:uss1on of S\ stem 
mam1enancc cnns1dcrat1ons 

156 COOLANTS AND LUBRICANTS: 
THE TRUTH 

By Bicnko"5ki K 

·1 he prmc1pai t\ pcs and function-. of metalwork mp. 

fimds are exammcd. \\Ith illtent1on (!l\'Cn to mmcral 
imd s\ nthet1c nil'. \\at er- hased tl111ds, and ma1or 
add11n·c, The d1,cu'""n cover~. the mam 
advantapcs and d1sadvanlapes of vanous ll111d 
formulalions. dl1e1encv rar.pes of l11hncatmµ 
add1t1vcs. sclcclm!! the nµh1 comhmalmn of 
i111d11n cs and chrm1cal hi ends. and prmc1pal tvpe' of 
lahoraton lest·; WPrkers health con,Hlcratmns and 
ennronmcnlal concerns arc a(<;o d1<;c11sscd (iraphs 
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157 HOW TO SOL\'E THE SOL\'ENT 
Rf.. DU CT I 0 N /INDUSTRIAL 
CLEANING PROBLEM 

By Murph~ R. 

The prrr • .:ipal question-; that haH· to he addressed h\ 
the l JS stampinj! industry to su;,:c~·ssfulh ch<inj!c 
o\·cr from the ,·apor- dc!!reascr sn!Yents that arc 
soon h• ht· hanncd h\ the EP/\ lo ii lcss rcj!ulatcd or 
unrcj!ula1cd clean inµ nu.:Ihod arc examined Soh cnts 
tu he phased out h\ 1995 include CFC-I B (Freon) 

an<l 1.1.1-tnchloroctlwnc ( mcth\ d1loroform ). as 
\\ell as halons and carhon tctrachloridt: In 
p;;rticular. attention 1s j!i\ en to th:: folio\\ ing fi, c 

areas on:rall use of \·apor dc!!rcascrs, produ.:t11in 
inf<'m1ation. mformation on TIC\\ t•quipmt·nt. 
cnnronmcntal mformat1on. <ind cconom1c 
information 

158 LATEST DESIGN TECHNOLOG\' 
FOR COAL-FIRED LARGE-CAPACITY 
ADVANCED STEAM CONDITION 
SUPERCRITICAL SLIDING PRESS
URE BOILERS 

B~ Hisatomc M.. Maruta. T. Soda M .. 
Hashimoto T. and Sato. S. 

N1maJa~ s Japanese ut1ht1cs arc pursu111g thermall~ 
lugh eff1.:1cnt po\\ cl genc1al1011 111 order tu sa\c fud 

anJ protect t:1c 11.luhal Cll\ 1ru11111cnt U\ aJopt11111-
aJ\a11.:cd ~!cam conJ1t1011~ Im coal-fired umh 
Cual-f1reJ u111b h<i\ e been Jn1!-!-11eJ \\ 1lh the 
fullo1.1. ITl!I- feature' 1r1 adJ111011 111 Japan I I) lar!le 
capm.:11\. (2) capahilll\ 101 hun11n~ \ariou~ !..111Js of 
coal, l3) excellent capah1hl~ for DSS. ( 41 last 
start-up and shut-Jo1.1.n capab1ht1es and I 5) mm1mw11 
air pollut1on mcludm11 NI\. ·1 he needs for 11111-her 
siearn cond1Uons h~\C resulted m the de\clopmeut 
of varums um4ue technolop.1es for coal-fired hmlers 
·1 hese advanced tcehnolop.1es developed h\ 

M1tsuh1sh1 Hean Industries, l.td (MHIJ for 
coal-fired advanced steam cond1110n supercnt1cal 
shclmp pressure ho1lers arc mtroduecd. rcferrm11 to 
the des1p.n of 1000 MW ho1ler The apphcallons of 

Cr - Mn .,teel" and a11~tenit1c stamle"" steel~ m 
hn1lcr" are d1scm<ied C ;raphs 

159 CORF.X PLANT IN POSCO 

A~ Shin Y M 
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In the: earl~ 21111\ls. a part ,,r 1ronmakmi; facihtu:s 11r 
P< >SCI l such as hlast furnaces, cukmi; o\c:ns anJ 

smtcr plants opc:rated smcc: 1973 and 1976 arc: 
c:xpc:ctc:d to he n:plac:c:J (W ~ c:ars hit: cxpc:ctanc:\) 

lkplac:c:mc:nt h\ the com entwnal hlast furnace 

proc1·ss \\1th acccptahlc pollution c:untrol rc:'luires 
high imc:stment capital cost. hut nc:,·c:rthclcss the 

lac:k of production llexihiht~ and thc: rcstrictu>n or 
Ta\\ material c:,>nd1twns arc: still rcmaming prohkms 

Thc:rc:forc it \\as decided that the: C11rex prm:c:ss. the 

onl~ eommc:rciahzc:J smelling reJm:llon pn:ccss in 

the \\orl<l until ml\\. \\ill ht: intro<ltl\:c<l to POSCO 
\\ i!h thc: scak-up h• 60(1 (l(J(I metric tonnes/~ car 

pro<luctwn capai.:1t~. In parallel, the I< & I> program 
to Jc,·elop a nc\\ mminaking proec:ss ut1hzmg fmc 
ra\\ matc:rials is hcing carric:J out on thc: hasis or 

Corc:x tc:ch,11'1og.\. POSCO. which accumphshc<l 21 

nulhon tonne" of annual steel production in a 
4uarter of a c:cntul) ·,. construction \\ork until 
Octohcr I '-J'J2. will contribute to the Je,·elopment of 

iron and steel makmg tcchnolo[!.V h\ the m<ro<luctwn 
of Core' Plant and the performance of the I< & I> 
program 

160 CFB REDUCTION OF FINE ORES 
WITH COAL-THE LURGI CONCEPT 

By Hirsch M .. Bresser W. and Schlcbusch D 

Thc: crude steel output m I ')9(1 was m the order of 
77P n11ll10n t w1>rld\\ 1dc: Morc: than 60% of this 
output was ohtamed \ 1a the hlast furnace/converter 

routc: and the balance princ:1pall} na the scrnp/l;AF 

routc: In the: face 11f the current stilgnat10n of totill 

cunsumptwn. steel producers arc inc:rcilsingh 

exposc:d h• economic: and ecological pressure The 

concc:pt proposed h:- l.uq!I. to reduce fmc ores\\ 1th 
coal 111 the cm;ulatmg fiu1d11c<l hcd, meets the 
dc:milnds madt· on a process of thc: future l )sing 

lo\\ -cost fa\\ materials and prmlill) cncrg} that arc 

a\aililhlc \\orld ''1dc, l11gh-gradc direct reduced mm 

1s producl'J \\hich as lughly mctall1zcd I IBI 
hnquctlc helps compcnsatc for the contamirnmts 

mlrodurcJ h\ scrnp a" feed malcrwl m clcctrie arc 

furrwcc". a' a mixture of f111c-!!rn111eJ DI~ I and clrnr 
1111cctcd 111to the hlast furnilce allow,.. one to enhance 

the capacit) of cxi,..tlll!! hlast furnaces, or to[!.clher 

\\1th the char produced constllutes a selr-lluxm[!. 

mtcrrncdwtc m an alternal1\c smcltm!! reduction 
prm:es' Compared \\1th other J1rcet reduction 
processes. the opcratlll!! costs and c<1p1tal 1111lla\ for 

tl11s proccs-; method arc low and its cc11lo(.!1cal 

impact 1s m1111mal thanks to the closed. 

--··--------------- ----
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cn.:rg) -balancc:d c11n.:c:pt ( iraphs -t rd 

161 PROCESS EXHAUST GAS 
PURIFICATION IS PAYING on: FOR 
ALlJMINlllM MANU•'ACTURERS 

By Kcul E 

l·:m·ironmcntal protc:ction \\as for Al pwduccrs an 

ecological challcng.: Thc: prohkm Js, ho\\c:\·c:r. 
S<ll\c:d mm Tho: solution i~ a Jn exhaust gas 

purification plant \\1th lluori<lc: gils rccupc:rat1on A 

Nor\\eg1an compam has UC:\ doped tho: km1\\ -lum 

m o:r ii pc:riod of .t(I \ c:ars I rc:f 

162 REDUCTION OF EMISSION OF 
NITRIC eXIDES IN THE IRON AND 
STEEL INDUSTRY 

By Griffay G. and Dicquc B 

Appro"l:tmateh ~(I 000 I of mine n'itdcs per annum 

arc discharged mto the atmosphere h\ the French 

mm anJ steel mdustr, ITC memher countries mm. 
as a priority·. to reduce these emissions. The mam 

nitnc oxide emissions (50%) occur during sintcrmg 

in the cokmg plant. m heatmg furnaces and to a 

lesser extent, durmg mtic acid p1cklmg After ;i 

description of the formation of these oxides, the 
possihlc means nf reducing thcst• emissions arc 

d1scussc:J Thc:sc: arc: 'c:kdu111 of c11i1b \\1th a lo\\ 

mtrogcnous compound content. treatment of the 
coals (the cokmg proc:o:ss can he cons1dcrcJ <JS ii 

coal !rc:almcnt I and treatment of the cm1ttc<l 
,..1do:rurg1cal gases 7 rc:f 

163 ENVIRONMENTAL MEASURES 
IN EUROPEAN SINTER PLANTS AND 
BLAST FURNACES. (MIT FE 28952) 

By Lungcn H.B and Theobald W. 

l'rev1011sh ahstracted from <lrlf.lllal as item 
1)20(,-4,-0702 102 S million t hot metal ha,·c hccn 

produced m the memher countries of the 1-:uropcan 

Blast l:umacc C:omm1ttec m I <J'J(I At present. there 

arc still differences in tcnns of pol111t1nn control 

requirements 111 the 111,liv1<l11al mrmhcr countries. 
which lead to compct1t:\ c <l1.;tort1ons m terms of the 

cosh mcurrcd for the construcl1on ;m,J operiltlon of 
cnnronmc:ntal protcclwn fac1bt1c' Stamlanh 111 tl11~ 

rc-;pc.:I ha\c hcc11 ~ct h\ the Tcdm1cal l>1rccl1\c 

---- - -- --·-- ·-------- --- ·-··-·-- -- - -- . - ----- ---- -
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"Ckan tur" ad,•pkJ m ( icmun~ m I '>XI· \\ hi.:h ha, 
hcen fol111\\ed m part alst• h~ S...'\eral other l'urop..:an 
countm:s Tins rept•n. \\htch ts ba,cJ on an m-iu1~. 
outlines some mcasurcs for lhc proled111n of lhc 
cnnronmenl Ill 1-:uropt:an smtcr plan:S anJ hlast 
fuma.:es Plant Jata of different l'roJucllon un!h 
from Belgium. German~. FmlanJ. ( ircal Bnllan. 
llollanJ. Ital~. l.uxcmb.>urg. Austria anJ S\\cJcn 
ha\e bccn used for the preparallon of 1hc documcnh 
for crnluatwn purposes These arc compkmc111cj b~ 

examples of planl and process 1c ... lmolog1c~ apphcJ 
for the prulcclton of the cnnrorunent 
(iraphs 

164 APPARATUS FOR TREATME!'iT 
AND PllRiFICATION OF WASTE 
GASES FRCM A SECONDARY 
ALUMINUM MELTING DLANT 

By Sommer H.W and Schloderer R. and 
Neubacher F.P 

A process and apparatus fur puril\ mg. \\aslc gases 
from a sco.:onda~ alummum mclung. plant an: 
prundcd. b~ \\ hu:h the mdl\ tdual "aslc gas no" s 
arc collected and thcnnall~ post-combusted." hcrcm 
the generation of the cncrg~ necessa~ fur 
post-combustwn 1s pro\·idcd b) "asle substances of 
high caloric \alue. 

165 EC:OLOGICAL ASPF..C:T OF 
MOLD PRODUCTION FOR TITANIUM 
ALLO\' CASTINGS 

B~ Atasho\ V.G .. Truno' A I. and Chernil.o, 
\'A 

l'rcnoush ab:.trnctcJ from on11-111al as item 
1J.'lo2-5 l-O.lo2 More than i<u<J.;, of T1 allo) castmgs 

arc produced us11111- graphite molds The iuaphite 
dust prescnls a s1iz111f1canl heahh and ecolog1cal 
ha1ard ·1 he resm hmders used m lhc molds evol\e 
s111-111f1cant amounts of CU2 and carhon monoxide. 
Anal\ sis of the optwns a\ailablc for makm!I- the 
proccs~ more ecoloiz1call\ safe leads to the 
condus1on thill molJs must he replaced with ceramic 
preheated molds which do not react with T1. c.p. 
\·ttna 

166 H(o:AtTH EVALUATION 01' THE 
REFINING OF ALUMINUM ALLOY 
MELTS 

55 
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B~ Err10lcnl..o A L . Gnnbcrg A A . S:J\ 1che\ 

S A and RabmO\ 1ch A !\1 

l'rc\ 1uu,,I\ ah~ua..:tcJ frum uri~mJl a" 1lcm 
'13v2-5 l-t•31J I A nc\\ c..:ulu~i..:alh :wk l1u:1. \\a~ 

Jc\clopcJ ·1 hc nu, ha,, a reJu..:cJ amow1t ol to:\.t..: 
suhstan..:c C\t1lut1on I hr.: llu'.'1.c:-. werc C\alualcd 

Jurin[!. thctr u.~ 111 mcltmii of Al allo\ ~ AK I 2 I he 

llu'.'1. was rc:conuncnJcJ as a r.::lcancr altcmatl\e 111 Al 
allo\ rcfmm[I. A JctatleJ anah st' of the c\ohcd 
~ubslancc:. "as carncJ uut 

167 ENHANCING THE EFFECTIVE
NESS OF ALlJMINlIM ALl.OY 
DEGASSING B\' INERT GAS 
l'.'iJECTJON 

B~ Palache\ V.A. lnl.in S.\'. BclO\ \' D and 
Kurd~umo\ A.\' 

Pre\mush abstracted from nnitmal as item 
•Ht12-5 l-029.l An ccologtcalh pure tco.:hm4uc for 
Al alln\ s dcp:assmg was dc\clopt:t! ·1 he tcchmtJUC 
reduce-. the amnunl nf he,achlon>ethane released 
mlo the atmosphere ( >pttmal cond1t1ons for the 
processing. of h\percutcct1c Al - St alln\ KS7411 
wcrc c~tahhshcd The effect of \artous add1t1ons on 
the hexachloroethane produced was estahhshed 
Ciraphs 

168 ADVANCEMENT IN THE 
RECLAMATION OF PHENOLIC 
ESTER BINDERS 

B~ Higgins R. and Stc,enson M 

The dc\clopmcnt of the Alphasct process ll\ BorJcn 
( lJK) m 1981 introJuced lo the lJK foJndn 111dusl~ 
a um4uc bmdcr s~·stem for the manufacture ol 

moulds and cores. I ilc phenolic ester s\ stem "as 
developed aizamst a back11-round of mcrcasmjl 
prohlems with the emission of sulfur d1ox1dc from 
the furane resm svstcms "h1ch were current!\ hemp. 
used Smee 1he m1d- I 'J70s. furanc resm' hardened 
h\ sulliimc and sulfuric contatnm[I. calalnh "ere 
mcrcasmizl\ hem!!- ust·d for the production of 
hoxless mould~ on a 1ohh111p: .md scm1-mechan11ed 
has1~ 1:xpenence with the prohlems created h\ the 

em1ss1on of S< >1 fumes at castm)! led d1recth to the 
de\'elopment and mtroduct1on of the phenolic ester 
svstem known as Alphao;et An m,·esllI?atmn mtn the 
poss1h1htv of rc-ti>mj! Alphasct reclaim sane! \\as 
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maJc. 111 conJum:!1lln \\1th Baler Perl.. ms l.tJ 
/\mong th'-· factors \\ h1ch \\crc tt1 he examincJ \\as 
an assc,·smcnt pf thr.: lc'cl uf rcda1111cJ sand \\h1ch 
c11ulJ he satisfa.:tonl~ used \\1th1•ul pwhkm. anJ 
also an examination ofthc en\ 1wnmcnlal features of 
the s~stcm \\hen 1t \\as recla1meJ From the \Cf! 

hegmmng. the benefits of lo\\ f•_•mc at nnxmg. anJ 
casting. \\ere estahhshcJ as a maJnr hcneftt r.•f the 
phenoh..: ester s~ stem. anJ it was ne.:cssaf) lo assure 
that th.::;.: ad\·antag.:s \\o.mld he n:tameJ in a s~ st.:m 
\\111..::h used n:da1mcJ sand (Ill casting alwmnum or 
copper) Graphs 4 rc:f 

169 SILICA SAND: THE OTHER SIDE 
OF THE EQUATION 

By Curtis M 

ln..::r.:;1s.:d dcmanJ, arc hcing pl;1ced upon the 
f,1unJn mdustr. as a rcsuh of the current e..::on••mic 
anJ en\ m•nm.:ntal situations This paper dcscrihe_, 
the cff1•rh made h\ on.: major "upplicr lo addr.:ss 
tho: pr.,hlcrn h\ considering sands and hinJcrs 

together "' a complcte s\ slcm rather than in 
N•latit1n. and thu, 11ffrr the maximum hencfits to 

the foundn man An allempl ''"" made to illustrate 
lhc r.sc•or' that sh11uld he c<1ns1dere<l \\hen select mg 
a smtahlc hitsc sand Thc corrcd choice. 
rcm.:mhering that pnct· 1s not neet·ssaril) the only 
c<1ns1d.:ration, can open up 11ther p1>ssihilit1es if a 
c<1mpallhlc hmder s~ stem 1s also selected Jud1c1011s 
d101cc _ to aduc\ c a lughcr strength system_ ma) 
\\ell lcad to lo\\er add1!11in rates_ lo\\er cost rc:;ms_ 
rcdu..:cd mix sand costs. mcn.:ascd reclamalfon and 
1mpn•\ ed ennronment ( iraph.;_ l'hotom11:r11graphs 
) r.:f 

170 THE DISPOSAL CRISIS - CURSE 
OR BLESSll'iG IN DISGUISE? 

B~ Leidel D .S 

1-rom the d1sc11ss1on presented the followmg 
ct1n..:!11s10ns c;m he dra\\ n \\'aste rcducllon 1s an 
ah"•lutl· mw;t \\'aste mmimr;a11on h\ \\a\ of 

1mproH·d pn•cl·,, control_ proc.:s' changl·. '"'' \\ 111 
h.1\l' h1µlu:st priori!\_ spcc1fiealh smce this \\ill 
n,·;,rl\ ;1h1a\ s hc """c1ale.I \11th qualil\ andfc:r 
pr .. ,):1..:11111\ m1pr••\cn1enh l l11;1\n1dahk \lasles 

1111i-I hc ti-cd cnn,1r11cll\eh "' much as poss1hlc 
\\'l11k C\lcrn.sl cori-1rm:t1\l' U><c ha>< mam f;l\orahlc 

a'pcch connectcd \11th 11. thc lqlal ri-.ks rcs11hm~ 
1h,·r,·frcrrn ma\ 111 mam case' sl11f1 the mtcrcsl 
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h•11;irds mtcrn:1l c<'!l><trud1,,· us.:_ : c rc.:L1111:1t1nn 
t·:\cn effort must he made tu u..;c tht·nnal pn>cc.;.;mg 

t•nl~ 11hcn: 11 1s ah.;o!u;cl.' un:t\••1Jahk l><:..:aus.: 
tlu:nual redamatwn 11111 111 all cases for.:c ••ri. to 
cons1Jer C••mphcakd enuss1on kg.1slat111n lfth.:rmal 
pro.:cssmi; h una1111J;1hk th.: h•\• est 1><•ss1hk d.:~re.: 
l•f th.:m1al pro.:cs"m~ must be appltcJ ·1 hc l<itest 
i:uropean rcsearch su~~ests that rr.•..:es,, 
tempcraturc" of )llll - l' should nut he ex..::eeded 

\\hen redamung green sanJ for ro:-usc \\1th resm 
bmders 1-1 ref 

171 HORIZONTAL CASTING AT 
ARDAL FOR FOllNDR\' ALLOYS 

By Sunnana D and Alluminio c Lcghc 

Nc11 c••mputer-controlled horuuntal cilstm~ 

et1mpment at I h Jro /\lummum's s:'lcltcr in Arda I_ 

Nnr\\a\. allo\\s for c1•ntmuou,., castmg and cunlam' 
a ll\ mg shear linked tn the easlm~ pn•.:ess The 
s\ stem consists of t\\u casting fuma..::es_ ;:n m-lmc 
degassing filter. a casting madune_ a .. ..! .:hear It is 
total!.' computcr-ct•ntrnlleJ :snJ rc<1111res highh 
skilled operators Cont1mlllus castmg prondcs thc 
henefit 1>f an e1en surfoce. \\ hieh 1s of mgot <111ahl\ 
hut m th'-· form of rods_ and 11h1ch reduces thc nsJ.. 
11f conJensalron ·1 he m-lme degassmg filter ensures 
the cleanest metal possihk hcfore castmg h>tmdry 
al11•ys an: continuous!_\ cast and cooled. then 
automatically fed to the shear where it 1s cut mto 
pieces \1e1ghmg (, 5 or 7 5 J..g The largest c11'tomer 

hase for aluminum found!"} allo\ s I>< thc automotl\ e 
mdustf), part1cularl_\ for use m \\ hceb lfrgardmg 
pollutwn_ the Arda! founJr. h<1s cut tluor1d...
cmiss111ns h\ 50'!o. \\!thou! large lll\es1m...-nts 111 ne\1 
pollutwn ahatenu:nt equipment 

172 A GLANCE ON THE FUTURE: 
PHYSICAL PROCESSES AS PRE
TREATMENTS TO PAINTING! 

B~ Pouoli S A and Mura G 

r n\ ironmcnt fr1cmlh pro.:.:'s'-·s ar,· hecomlll~ morc 
and morc ncce"'"" ph\ s1cal pwce"l., n11~h! ht· thc 
Tlf!hl an~\\t•r Aftt·r ha\·mg mad...- some lll\esl1f!;1t1on 

aho11t them_ some testm~ '"" pl·rformed 111,m~ .~1111~ 
J\ll After a sh11r1 surH•\ of the character1,11c' of 
l'VI> pro~:c"e' the rcs•ilh <1f lht· tc-;t-; ar.: prcscntcd 
alt1ng \\Ith som.: pracl1cal con"dcra1111n' 
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173 AD\' ANCED POWDER COIL 
COATING: NEW POWDER PROD
llCfS AND NEW HIGH-SPEED LINE 

B,- Biancotti E . Rota R and Sacchi F 

Hunter Engineenn!!- a mcmhcr of lhL· f;ila ~roup (>f 

c•>mpamcs. 1s a ''•>rlJ leader in coil coalmg lmc' for 
stcd and aluminium Hunter 1s C•>nstanlh 
Jc, eloping its rang.: of pr,...Jm:ls and machm..-r. m 
N<lcr lo mcct 1hc neL·d for m.'\\ pro:.lm:ts and 
1c:.:h1wlug1cs Prcs.:nlh. lhc ma_1or pn•hlcms arc 

!"•llul1••11 control and lhc need for h1~1-pcrfom1ancc. 
th1d. and flc:\thlc coatings Th.: ans\\<."r 1s p.mdcr 
coil coalmc f PCC 1 I lunl.:r is no\\ collaht•rating \\ilh 
an ·inJust;ial-piJ,,1· f"•\\<ler wil coaling lmL· in !rah 
(I 11.:fol Sud 1_ \\ h1ch 1s curr.:nlh coating approx .f(li :(1 

1-\ .:;:r of Al 1·1'11s per shift. and I-< read\ lo hmld an 
1~pr'1\C•I line_ running at much higher sp.:eds 
Fxpcn.:ncc n1th the pr.:scnl lmc has sho\\n that 
ar.:h1tc.:rural p•incls arc an 1mm..-d1ah: mJrkcl. home 
appltan.:cs arc an arouml-thc-comer markel. and a 
f•1SS1!>1c ·,I\ alanchL· market" ma~ he m store for th.: 
futur.:. \\h.:n soh.:nt pt•llullon ma\ caus.: prohlems 
lo 1t,1md pamtmg lincs Charactcnsl1cs of l'CC 
arch1tcctural Al shcc:t arc clcscnhcJ. and examples 
arc gt\ en of pra.:11..:al \\orkmg and apphc:illons 

174 COLD SEALING OF ANODIZED 
ALUMINIUM WITH COMPLETE 
RECOVERY AND RECYCLING SYS
TEM 

B~ Burbidge A and Pic,-c A. 

ColJ scalmg (nr 1mpregnal1<•nl of anodl/eJ 
alumm111m ha, long hcen part <•f the mdustnal 
annd1/lng practise. hut ne\\ regulatwns Ill man~ 

cnuntnc~ arc l11mtmg the use of nu.:kcl ions m the 
\\aslc \\alcrs and sludges commg from the \\ah:r 
treatment \\aler~ ·1 (• face this prohlcm. a special 
s}stcm for the rcco\c~ of the N1 1011 and the 
lluonJc 1011 from the mi:.mg \\alcrs has been sci up 
·1 he 1m1ecdure proposed msurcs the ohscnanec of 
the ~lnctesl la\\ paramcl;:r:. At the :.amc tune a nc\\ 
s\ stem li•r the <loslll!-! of chenucal pro<lucls for cold 
;.calm11 has hccn Jc\clnpcd 
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175 CREATl\'E DESTRUC.TION OF 
EXISTING SOLUTIONS I'.\ FAVOUR 
OF ECOLOGICALL\" BETIER AL
TERNATIVES. (RETROACTl\"E 
COVERAGE) 

In th.: past fO:\\ ffi••nths. tht:rL· has hccn a chanec 
0\ .:r m th.: material uscJ for h<•tt:C 11::..:k lahcllmg 

fwm Al '" paper on the.: basts of "c.:olui;i..:al 
rc<jUtr.:mcnts" Fl'll--1 o.:htcr hacnJJ;:r und 

/'l:atc.:rrnann m I lanm•\ .:r. ( icrrnan~ comm.:nts c. •n 

c.:o-rnarlctmg m th.: brc\\ mi;. mJust~ \\1th the 
c.::1.ampk of Al bottle neck h1bc..·llmi;. It Is plamly 
absurd lo talk of a ·pu1,..111ous" 01 "110:1.1ous" 

matcna! AIUUlllllWll ha:. Oil th..: bas!~ or lls 

al'.ri!diH: 4ualr11c~. a lan~e sitar.: c.•f the paela~ml! 
markct Th.: 4ucst10ns "I Ion :1liall \\c e:\plam lo the 
consumer that \\c (I.ave up such an 
ccol•11_1.1call_\ -irreproachable matcnal as Al m fa\ our 
of papc(' Shall \\c. m another fc" \cars. (1.1\C up 
papc:r also"'" \\ere posed. 

176 ECOLOGY - MAXIM FOR THE 
1990S - A CHOICE BETWEEN ORDER 
AND CHAOS IN REFUSE. 
(RETROACTIVE COVERAGE) 

8) Bald L_ 

I :cc.11111_1.1.:al and ceononlh: aspccb of encr!_I.\ and 

rec\ clmti. arc c~>11s1d..-re<l. hoth m 11-eneral term-. anJ 
m ~he specific.: case of alumnuum l·unJamenlal lo 
this 1s a Imo\\ lcd1_1.e of thcrmo<ln1am11:s. An overall 

ener!_I.\ ha lance ( manufactunn11. usa11e an<l recvclm~ I 
1s requm:<l from an ecoln11-1cal and c:cononuc poml 
of \It"\\ and Al. h!..e no other material. has an 
excellent chance of hecommp; thc material of the 
future It fulfills outstandmp;h the req111rements of a 
c\chcal S\ stem and hoth manufacturer and user (•f 
Al produ~ts ha\e long made 11-<c of tis rcc\clahtht\ 
The hi(!h ,-alue of Al U'ICd product~ enahlc 
collec•1on and rroce««ln!! ~-stem.; lo he mtroduced 
\\1tho11t the need for suh.;1d1eo; 

177 GLOBAL CONSIDERATIONS OF 
AUIJ\11Nl1ll\1 ELF.CTROt\'SIS ON 
Ei'iERG\' AND THE EN\'IRONMENT 

A~ Huglcn R and K \ andc H 
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Alummtum rr .. Jucl1<'n rr:<1mrc' rcsourc..-,. Ill thl· 
f,•m1 ,,f cnl·rg! anJ minerals. anJ the h! ·pruJucts of 
lhl· rroccss h;n C an tmpa.:1 Oii !he Cl!\ lWOn!Clll 

lml"•nan! la,.l..s for tl>c Al producers arc: '" us.: the 
cn..:rl_!! anJ the ra\\ -maknals more eff1.:1entl~. anJ 

'" r...-Ju.:l· the an1< •unb. of 'anous ham1ful gas.:ou,. 
anJ part;.:ulah: cm1ss:,1ns anJ th...-u no.:~al1\L· efk.:b 
on th...- surrounJmg.s The \\a! s that th...- Al proJuc...-rs 
c.in cunlnhute lo l<•\\<.:r the Iota! cn.:rg.~ cunsumpllun 
anJ r..:Jucc the enusswns arc r.:\ IC\\ .:J anJ 
J1scus,,.;J (iraph" 12 rd 

178 STRATEGIES FOR DECREASING 
THE UNIT f.NERG\. AND 
ROS~ENTAL IMPACT OF 
HEROULT CELLS 

ll~ Richards !\: E 

EN\'1-
HALL 

Th...- d...-.:trol~ It.: rn•Judwn of t\I m a ffi••lt..:n 
er. 0111...- hath d...-pcnJs upon. as maJur ra\\ mah:nals. 
alwmna. d...-.:1.-..:al cn...-rg~. C<•k...-. p11.:h. anJ 
alum mum lluonJ...- I· rom both c.:unmm.: anJ 
..:11\ tronm..:ntal aspc.:b. con:.c.:n altun of th..:~c mpub. 
J..:..:r..:a:.111~ the cncrl_!\ m or up..:ratm~ \ ollagc a.:rus,. 
cdb. ra1,.111tt produ.:lh>n. cuntrollmg and mmtnll/lllf. 
cn11ss1un,. hom r..:Ju.:llon plants arc cxtrcrm:h 
1mporlanl to e\..:r. pnma~ Al producer Due to the 
complex and mteradt\c nalurc of the parameters. 
fixed anJ \artablc. fWldamental to the cleelroh Uc 
pro<.:CSS. there IS a h1crarch\ of chotces poss1bl..: f._,r 
aJJrcssmjl and 1mpro\ mtt. fo1 instance. components 
ol .:di \ ul1<1i:c. heal ha lance and conscn al ion. 
\anah1ht\ amoni: and stah1ht\ "1thm pols. 
cons1s1L·nc\ ol h1izh current cff1c1cnc\. i1fc of the 
cdls. mana11cmcnl ol anode effects. clc ·1 he impacts 
Iha! opcrahonal proc..-dures and work pracltces ha\c 
on kc\ parameters. their rcla1ton"h1p to the tn\entor. 
of haste knm\ lcdj!l" aho11t the Hall llcrouh proccs~ 
and the cxpcetatrnns for relat1n· 1mpnwemcnts arc 
1<icnt1f1cd and q11anhf1ed to rhe extent poss1hl!: 
/\rt.i1t1onall\ \\ 11h recent mcrea.;eci concern for 
flohal \\ armtnj:! and cn\·1rnnmental effects nf earhon 
mnnn.,.1<lc.- an<! Cl·, enlari:mi: the mdustr."s 
contmumf! concern and respnns1h1ht\ for the 
1mmcd1atc .;urronmlmf!' nf a plant. ao;pcet.; for 
characten11nt: am! rkcrca•tnf tl11orncarhon.; arc 
d1.;..:11"l·d 4 rcf 
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179 RE\'lf.W o•· THE 
PROGRAM FOR THE 

RETROFIT 
PRE BAKE 

POTLll\ES o•· H\"DRO ALl!Mll'ill:M 
A.S 

B~ \1ocn T. \'cc K 0. Gjoncn S. Solbu :\ 

and Jorda! P 

11' Jro Alunumum a " has C<'T!lmuoush 1mpro\ l"J 
an.I ro:tn•fittcJ tis olJ pro:hal..c l"'thr...-,.. ·1 ho: most 
Ct•mmon stru.:lu.ral chango:" maJe m cell rctr.•ftllmg 
ar...- mtwdu..:lwn uf pomt fo:o:Jmg. of alumina. 
1mpro\ cJ ca th.id.: Jes1gn anJ mato:nab. use of larg..:r 
anuJ..-,.. anJ rl·arrango:m...-nt ol !he currenl hushar 

s~ stem m orJcr lo 1mpro\ c the magnetic conJ111ons 
m th...- cell Tc.:hmcal re,..uhs arc pr...-s..:nl<.."J together 
\\uh a d1s.:uss1on •Ill ho\\ C••ntmuousl~ 1mpro\ ...-J 
teduu..:al r•:sulr:.. pr.1Ju.:tJ\ 11~ anJ fuiall~ oulcu.nc 1,.. 

!"•ss1hk through 111.:n:a,,.:J Uo\\kJge all\1ut the 
or~am1:at1onal process.;,._ and ho\\ th..::.c.: pro.:csscs 
arc ml1ucnc..:J lo take the Je~1r..:J Jm:..:l101b for 
succc,..,..ful opcrallolb ( iraph" I ref 

180 RECENT DE\'ELOPM ENTS IN 
THE LEAD INDUSTRY: SOME 
ASPECTS 01' SMELTING. REFIRING 
Al'ID ENVIR0!\41\fENTAL ISSUES 

B~ Temple D.A. 

Cu11,.1Jerablc progrc"" m the dc\dopmcnt of the 
11..:\\ Jir..:cl "mdun~ pro..:csses for l'h has bccn maJe 
althou~1 not all the problem" h;ne been :.ohcJ 
<JSL. i(ncct ;mJ lsasmch. lojlcl.her \\ 1lh 111.:rcascJ 
conlnhulwn from the ISi·. amount lo a shift of ix·~ .. 
a\\a\ from the smtcr/hlast furnai.;c route 111 a pcrtod 
of sc\en lo c1jlht \cars ·1 he\ offer lo\\ er produclmn 

cosls and reduced capital costs and <lcmonstrale the 
poss1h1ltt\ of jlreatcr cff1c1cnc\ m contwlhnjl 
cm1ss10ns of Ph. SI>: anJ other h1x1c dusts. As !'h's 
1majlc problem 1s rccufo:J. ne\\ apphcallons such as 
the dc\clopmenl of aJ\anccd l'h - acid ha!lcrics for 
clce1r,:; vehicles \\Ill prultferalc '} ref 

THE KIVCET PROCESS: 
\'EARS' EXPERIF.NCF. AT 
\.fSl\ff. (1981-1993) 

181 12 
PORTO 

B~ lhha R 

I h,· i...:ss l'h planl of l'orto\l"'llle 11...:ss K1\Cl'I 

S.11111111 Sn.1111pr"i.:•·tt11 '' lhl' lari:c,r Ph 'mcltl·r m 

Forst Globa' Consunalton on Env1rc>nrnental Management 1n !he Mclallurg1cal Industry 



th.: \\<•rlJ l>;is..·J ,,n a nn\ 1...-..:hn1•h•g\ ,,f J1r..:.:1 

smdtmg It •~ h..:;it<:J at l'ort.n·..:sm..:. SarJ1111a 

i Ital! l. unJ..:r th.: m\ m:rslur of 1'm•\a Sam1m SI' A 

Tiu: !(SS plan: start.:J ur m h:hrua~ l '>l'i7 anJ t\w 

\ ..:ar,.. af1.:r th.: start·ul' th.: r..:sult,.. uhtam..:J from the 

pn..:..:s:>. \\ 1!h r..:sp.:.:1 lo pro<lm.:llun .:osl anJ 

e.:olog1.:al fo.:tvrs. \\ere h.:ucr than ..:xp.:.:h.:J Sm..:e 

Jun.: I 'J'Jll capa.:11! ,,f th.: !(SS plant ha,.. h.:en 

m..:n:as..:J lo !((10 t·Ja:- of charge anJ the !(SS 

fuma.:..: has !...._.....-n tr..:atmg. a \\ 1J.: rang..: of l'h 

..:on..:entrat..::>. Ln ka..:hmg r..:s1Jues. anJ s..:.:onJa~ l'h 

h.:armf. matenab. \\1th a 96~., .:ontmuuu" rwmmf. 

As fa: as the.: en\ ironmental h\ g1::m; and the.: 

prutt:.:11011 uf \\U!lc.:rs IS com.:t:mt:J. the eXpcUIDC.:lllal 

Jata Jc.:t..:.:teJ P\ momtors. e1thc.:r m the \\orkmf. arc.:a 

anJ un the grounJ out:.1Je the.: com!llcx. arc.: \\ 1Jch 

h.:l,m the.: stm.:tt:r nc.:\\ lnmts recomm..:nJeJ P\ the.: 

EEL. (1-:.:ononl!c European Commumt\ I ruks ant.! b\ 

ltahan la\\ For the.: lime bc.:mg !he !(SS plant of 

l'orto\c.:sme 1:> the i11gl!lcs< l'h runn;n~ ptant m the.: 

\\orlJ based on a nc:1.1. tc:dmolot1-\ anJ II represents 

a nulcstonc: m the Ph and /.n mJustn 

182 RECENT DEVELOPMENTS IN 
IRON ORE SINTERING. I\'. THE 
Sf:'iTER~G PROCESS 

B~ Da\\SOn PR. 

·1 h.: ma_rur de.:\ c (,1pmcnls around the smtcr slranJ arc 

m four area!> ( 1) em:rg~ consumplwn. ( 11 I 

pruJu.:t1\ 11\. 1111) pn•.:.:ss control. anJ (I\ ) 

Cll\ ironmcntal .:onlrol S1gmf1.:anl rcJu..:t1011S m 

.:n.:rg\ rcttuircmcnls ha\c alr.:ad\ hccn aduch:d as 

a rc:.ull of m"tallmg heal rca.:o\Cf\ ,..~stems. 

1mpro\cJ 11u1111011. dc.:rcasmii air lcalap.c. 11npw,cJ 

ra\\ matcnab chara..:tcrisllc>.. and 1111pro\cJ fan 

.:ontrul lncrcascJ producln 11\ 1s a.:h1e\ cd h\ 

maxmu~m~ the 1clJ of smlcr product ·1 In~ 1~ 

mlluc.:n..:cJ l>\ foclor,, su..:h as umform1l\ of smlcnnii. 

hoth hon1onLalh and \crl1..:alh m the hc.:d. :.mlcr 

honJmg slrcn11.th. crushm!l of the.: s1rler proJu..:t. and 

slccllon of s..:rc..:n aperture for rel um fmc:s (II her 

laclor.; such as hc.:d dcplh. s11c d1stnh111111n of col..c 

hrcctl'. l~nillon. plan! ava1lah1hf\. and ''"' !!l'n 
cnnchmcnl ma\ also ha\c an cffccl on producln II\ 

I hc lat.:sl planl cnnlrnl s\ stcms arc ha,.cd on 

ar11f1cial mtr.lhµt·nct· ancl their 11.;e 1s srrearlmµ ·1 he 

mam cm1ss1e•ns from .;mter plants arc dusl. "ulphur 

P'\Hks ancl mtrni;:t•n 11x1<lcs Man\ planl" ha\·e 

m<lalkd ekctr1•slallc prl'cip1talnrs In control 

part1c11la1c l'm1s'<1nns and can 11ch1n l' lc\ ch 'ill 

mµ.'Nm' I ks11lhm1al:r>n cq111pml'nl has hct·n 
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mstJllt.:J at ;ihnut <inc-half ,,f the <•[>..:r:itmc,'. plants m 

Japan t>u! al 1•nl~ on..- plant m Furop..- l iraphs 

<·1 • rd 

183 PRECIOUS l\IETAL REFl:\l~G; 
l\IEETING THE CHALLENGE OF THE 
1990'S 

R~ Castilleja D 

ThL· I 9'JOs p.•sc mam Jauntm!! 1•hstad..:s for refiner" 

m ~cn..:ral and prc:.:1ous m..:tal rdin..:rs m part1.:ular 

The stnn~cnl cmironmc:nlal lans h;!\.: r..:ttuircJ 

mam operal11>ns to unJcr1:- •\Cr\ cxp..:ns1\L. process 

C••nlr1•l 1mpro\ cmcnts h• ~rcath limll or totalh 

clmunatc t·m1ssiun nf .:crlam effluents mt.• the air or 

\\alcr 11~h1cr rc<1mrcmcnls arc ;ilso m the pn•ducls 

that c:ich cust•>mcr ma\ rc11111rc h•r c•:amplc. m the 

,..crn1conJ11.:tor •nJu,tn ~pent .;nu11crtn;.! lar~ch arc 

rcfmcJ anJ up~raJcJ n<•l 1>nh to m..:ct a s:mplc 

minimum mctal ..:<•n!cnt su,·h as 'J•J 'J'J'l°·• mmimum 

l!••lJ. hut ab11 h• mccl spcc1f1cat10ns hm1lmg aU.ah 

metals on the orJcr ,,f 1-:? ppm ·1 his 1mpacb hoth 

th.: rcfmm~ 1<:.:hm<1u.:s cmplo~ cJ anJ the anal~ tical 

pwccsscs lo l.:sl \\1th ahsnluh: .:onf1Jcn.:..- m :he 

result ·1 he focus of this paper 1,.. lo adJrcs' these 

l:1p1.:s m detail an.I prm 1dc an oullool.. as lo the 

d1rccllon of th.: mJusln .t ref 

184 THE KENNECOTT 
OlITOKllMPll FLASH ('ONVF.RTING 
PROCESS 

B~ Hanniala P. Kojo JV and K' to M 

The Kennccoll - 0111<•!..umpu n;,,h "m.:ltmg pr••.:cs' 

''"' dc\dopcd lo commercial ''"!!•· durm!! the 
19~11, The fir,1 n .... h con\l·rtmg pro.:css Ill full 
mdu'<lflal s.:;1k \\ 111 he pul mlo operation m 

Kcnnc.:oll C1•rp.1ral1on·s Salt Lale C1t\ l'lanl m 
Jun.:. I 'J'J) llm\ e\ .:r. h.:.:ausc the ne\\ proccs:< ,1111 

r;u,cs man\ hasi.: q11•·"t1011s an,I there c\1sl some 

mh111Hlcr,1anJ111g' r..-gardmg the pro.:css .:on.:cpt and 

1h h•·ncl1h. th.: most e-;s.·ntial fach and mo ... 1 

mhlca.lmt: fi..:t111ns arc discussed ·1 h•· r•·qmrcmcnh 

of l11d.1~ for a 111<1<krn con\ .:rllll!! operation m.:lude 

cconom1cal. mc1allur~1cal and en\ m>nm•·nt;il 1s .ucs 

., he na,..h coll\ crlm~ process fulfilh all of these 

cfll.:n;i (iraphs X rd 

Forst Global ConsultaltOn on Envoronmcntal Managcrr.cnr 1n the Mclallurg1cal lndu!;fry 



185 l~C'REAS[ OF CON\'ERTER 
AISLE PRODllCTl\"IT\' AT 
R01"'NSKAR 

B~ Nystrom L and Lundstrom J 

Th.: pwJu..:11\ 1!\ nf th.· Ronnslar smdt.:r 1s h.:anh 
d.:pend.:nl on a high .:on\ nt.:r a1sk •>perallon Th.: 
c>utput has sti.-aJ1h in.:ri.-ascJ anJ thi.- quah~ of the 
an••,ks has 1mpro\i.-J suhstanllall~ This has hi.-.:n 
a.::h1i.-\.:J through s.:hcdulmg con\i.-rl.:r operation. 

1mpr•l\cJ mamt.:nan.:i.- anJ quaht~ li.-am\H•rl N.:'' 
m.·asur.:m.:nl tc.:hnolog1i.-s ha\.: hdpeJ lo unJ.:rstanJ 
thi.- mctallurg1.:al pni.:.·ss and hcn.:i.- allo\\ for hi.-ttcr 
pr.>.:.:"s .:nntrol am! lo\\.:r uml cost Th.: 1mpnl\.:J 
:t\ailah1lit'. r.:sult.:J m lo\\l'r numl...-r 1•f h1•t units 
11.:.:Ji.-J This kd It• lo\\Cr cm.·rg\ consumpllnn and 
rcJu.:t11•n m manp.n•.:r Th.: 1mpn•\cm.:nts arc als.> 
d.:m••nslrat•·d h\ 1mpw\.:d cnnronm.:ntal 
perforrnan .. <>f the smelter ( iraph,.: 

186 ILSER\' PROCESS FOR THE 
TREATMENT OF EAF AND AOD 

B~ Bruno F .. Hunt J J and Rcpcllo E 

·1 he largest plasma arc fumac.: lor the treatment 1•f 
1-l\i· 1clectnc arc furnace) and A< II> (ar~on n'l.Ygcn 
dec2rhuruatwn con,·erter) du .. 1s has recent!~ c1>mc 

1•n stream m the ·1c,m. ltah. area The pbnt tu .. a 
Mulllscn· Plasm1m>x h1macc ''Ith the capaeit\ to 
treat 211.(1(111 11, car of Justs hannj! u high chrommm 

and mckcl content. ansmg from the steelmakmg 
plant-; of II.\' A. Tem1 Works Thi.- furnace 1s tapped 
at n:1mlar mtcnals. \\1th approx 4 t of hqmd 
fcrrn;11ln\ and at the same time approx I :5 t of slag 
Th.: krroallo\ (l\p1c;1ll\ 12~:. Cr. 2 )~;. N1) 1s 

r•·mtwdu.:.·d min the prn.l11.:t1<>n c\de of the FAF. 
\\ h.:rc;1' th.: \ ••lat1le m.:tals (/.n. pallaJmm and 
1:<1Jm111m) an· r.:.:o\.:r.·d from lh.: fumai:e as d() dust 

,.r 1h.:1r "'"k' and i:ollc..:tcd m th.: dust f1hral1on 
plom! Thn ar..: rh.·n lr;uk.I thanks lo their \.:') high 
/1111.' !1'1(lc conlcnl Sia!! \\ h1d1 maml~ .:nnlams 
S1CI: . Cao. Mj!Cl and Al; Cl, an1l 1s h\ no\\ 

n••fl-1••'1(. I' scnl f1•r dumpinj! 

187 l~\'f.STIGATION OF DlJST AND 
GAS EMISSIONS IN THE HEATING 
OF INGOTS OF KIU.f:D STEEL BY 
on·.-.·•:K ENT II f:AT-INSll l.ATING 
PACKINGS 

60 

B~ Ts~mbal VP. !brae\ l.K. and \'ar:.:nil. \'.I 

l'rc\ u•ush ah,lrad.:J fr,m1 <•ngmal a.; 11.:m 
<;~(11-)I-l:'S:' Dust anJ gas .:m1ss1<ms fn•m fill 

mat.:nals us.:J for th.: th.:nnal 111.;ulai1011 of k1IkJ 
st.:d mg.ob ~1r.: a ma1or s.•ur..:.: of air p.•111111011 al 
111.:tJ1lurg1cal plants I Icrc. \ anou:. fill msulatwns ar.: 
i.-xamm.:J from th.: cnnrvnmcntal slandpoml 111 
1•rJ.:r h• s.:k.:t th.: mos: c.:olog1.:alh di:a11 ma!.:nals 
It 1:- sh1•\\:J that part1.:ularh hm lc\ds ,,f cm1ss11>ns 
of Jus! anJ f.ascs arc nhscni:.! for :·111 insulallon 

cons1st111g of alummum cuttmg" 

188 A NEW GENERATION OF 
FLUXING IN ALllMINllM MELTING 
AND HOLDING FURNACES 

B~ Guttc~ JR and E, ans \\". 

·1 h.: surfa.:c of the h1•IJ.:r h;;th sh1mmi.-rs ,,ranf: \\llh 
ht.k CH<kn.:e of druss ·1 \\.:nl\ thr.:e g.:nll) r••llmg 
ek\alJons hrcak th.: surfa.:.: as the flu' C\ .:le n.:ars 
1ls end Th.:r.: ar.: no \\anJs. nn hos.:s. nn 
th•·rm1tmg. m• smok.: and no spla-<hmg of multcn !\I 
( lhscn.:J 1s an aJ\Omi:.:J le'd ,,f h_\Jrogcn r.:m1nal 
m fuma.:.:s Th.:r..: 1s unparalklcJ .:n11ss10ns cHnlrol 

al bath le\ d !\ 11.:\\ g.:ncrallon of lluxmg 
t.:.:hn1•log\ m the alummum mJustn 1s Jcs.:rihcJ I 
ref 

189 Al/TOl\IOTl\'E ALliMINllM RE
CYCUNG CHAl'iGES AHF.AD 

By Linden HU. 

lhc high m1rms1.: \;ilu.: of Al ha- l>c.·n an mh1h1lmj! 
foch•I for 1h \\ 1.I.·-spr.:aJ use. an.I a sl1mulalmj! 
factor \\ h.:n 1ls f;J\ orahl•· properltcs c;m Ix· 
augmented \\1th 1h r.:c\ clah1hl\ The can re.:\ chnj! 
suc.:css ston 111 th.: (IS dd1\.:rs a con\111.:mj! 
t.:.;llmom lo that effect In the car mdusll\. /\I ha.; 

pla~ .:d a modest role until rcccnth llo\\Ch'T. Iii•· 
puhhc's gr1>\\ mg c1>n.:cm' ahonl rcsourci.-s arJ th.: 
protc.:llon of lh•· ennwnm..:nl. and thl· car 
P1anufacluri.-s' 1m:rcas.:d r.-alvat1nn of the fa\or<1hlc 
properties and re.:\ clah1hl\ 1•f Al. ar.: p1•s1l1nnmg th.: 
mcl<1l \\ell for a pri.-donunanl 1olc as lh..: antnmoll\l' 
c1>1i-lru..:l1on matcn;il of cho1c•· ·1 he us.: 1•f mam 
;illo\ s lo mi.-cl the 1.:q111rcmcnh for till' (htlcrcnl 

apphcallon' posc.; a challcni:c lo the c\lstmi: 
re.:~ clmg mfraslruclur•· ·1 hc lessons from the .:an 
r.:.:\ cl mg dforh ar•· d1s.:11"c1I 111 light pf 

apph.:ah1hl\ lo a11tomnl1H· rL'C\ cl111i: 

First Global Cor.sultatoon or• Environmental Management in the Melallurg1Cal lndu11lry 
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190 FRICTION WELDING: A 
PROVEN JOINTING METHOD 

By Hom H and Grunaucr H 

Fri.:ti<>n \\clJing is an l'C<>logi.:all) precise tc:chniquc 
~tnng reproducihk cncrg\ -s:l\ mg rapid aull•malcd 
and me.:hani.tt.'d hull jointing. of comopcnts It is 
descnhcJ and illu.;trateJ 110 hondirtg of ceramics. 

harJ mclal or hrass '" skd. <>f duplex sled I -U(.;~ 
h• sled c:;5_ of CiGl i-WFc h• St~7 or St52. of hrass 
h• X20Cr I:;_ X2f1Cr I:; or hrass, and of -t22Crl\fo-t to 
-t2CrMo-t Graphs. Photomicrographs 2 ref 

191 ADHESION: AQUEOUS CLEAN
ERS FOR PRETREA Tl\IENT 

B'" Dom L and Salem N. 

Watt.'r hascd clcant.'rs ha,·c hccn under test as 
altcrnatl\·c s11lvcnts to mdustrialh and 
ennwnmentalh- ha7ardous organic compounds. such 
as 1.1.1 .tnchlorethanc. used 111 decontaminate steel 
plate hcforc the application of an adhesn·e Steel 
plate was used as dcl1,·cred. cleaned with one of the 
chosen sohcnts or cleaners in conjunction with 
uhrasom.: acllon. andtur sub.1ccll:d to abrasion b\ a 
1et of carborundum parttdes The aqueoU.'i cleaners 
~ach contained a surface act1\e compound. a 
scque~termg agent_ and \\as neutral or made all.;almc 

"r ac1d1c h! the add111on of a causllc h! drox1dc 1•r 
phosphoric acid. rcspcctt\ cl! ·1 he cleaners tested 
\\ere NJ\ (1'J (••rgam.: ). I, 1.1.tnchlorcthane, Cleaner 
( iC (neutral J. I lltrasomc !\11.ilhne III>. and I >cscalc, 
2 1ac1d1c) ·1 he strength of aJhcswn of appropriate!) 
curcJ ll 2 mm la\ er~ of an cp1•x1d1." <•r poh urethane 
ha~cd aJhesl\c \~as 111easured h) a peelmg. lcsl DIN 
51 2X2 /\llhough the use of ayucous cleaners 
resulted. m part. 111 :.••me 1111prm cmcnt m resistance 
to peeling, further Ill\ csll~allon \\as cons1dcrcd 
nccessar! before ad\ ism~ their use as replacements 
for s1•h cnls m current use ( iraphs '> ref 

EN\'IRONMF.NT fo'RIENDL\' 
Jo'OR STAINLESS STEEL 

192 
PROCESS 
PICK UNG 

B! Fortunati S . No\ aro f'. . Pcdraoini C and 
Pollastrcll1 A 
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Thi." traJllJOnal mcth<•J, f<•r p1d.lmg st:11nlcs~ sleds 
ma_\ n1•\\ he rl."gardt.'d a~ hcmg surpasseJ as ti 1s 
poss1hlc tu suhst:tutc the most hlXle Clllll('<•und. 
I IN{>.. \\ ith !cs~ toxic suhstrates l\n cm mmmcnt 
fncndh pn>c•:ss ha' hcen de\clopcd for p1..:l.lmt~ 

krnllc anJ austcmtic grades 1'1ck!mg mechanisms 
arc .:cntereJ on thl." c•>ncl."pl uf potcnt1ostallc pid.lmg 
,,f slamless steels dt.'\·cl,•pcd h_, CS!\.1 durmg th..: 
197 •s for sulfuric a.:1J s..llutwns. The potcntiostalt..: 
elcml."nts arc substllutcd h_\ smtahlc propncta~ 
mixture:. namcll Clcano:-.. 352 cons1stlllf. ma:nl:- of 
IIF together \\1th 111l11b1tor:. anJ '' cllmg agents. 
pr..ipcrl! stabilueJ II:<>: and II: SO, The p1cklmg 
pro.:css is operated \\ tlhm the metal/soluttun 
potenllal range where the anodic dissolutmn of the 
chrom1um-<lcplcteJ la\c~ under nail scale 1s 
L.1m:t11.:all\ lil\·ourcd o\cr that of the ba:.c allo\. 
which rc~ams pas:.l\c Process mana~ement hmus 
realLent cunsumpllon anJ rclc\anl opcratmtt costs 
"1thout 1mpairin!o! the product!\ 1l\ of the production 
lmc or the surface quahl\ of products due to 
prohlcms of under or ovcr-p1ckhn11-. (iraphs Ill ref 

193 RECOVER\' VALllES OF NEll
TRALISATION SLUDGES IN METAL
LURGICAL PLANTS 

B~ Wallis E. 

As "di a' 1denlif! mg s.:b:ted metallurgical pbnts 
for rcco\ en 1•f sludccs from neutralised metal 'airs 
dert\ l."d fn~m clcctr~•pl;ilmg 1•pcrat10ns Ta hies arl· 
sho\\n. listm~ thl." maximum pl."rm1ss1hlc \iilt1cs of 
other suhstanccs present Most such plants arc ha~ed 
11n the pnomctalluri!lcal route llm\e\cr. ccrtam 
special cases arc treated separate!\ Thc~c mcludc 
slmlges from 7mc coatmg plants. efllnents from 
ferro-alloy processes hased on plasma technoh1g\ 
and those from copper-hased processes The ideal 
situation for prodncmg reeovernhle sludj!es cnn only 
he reached h!· scparatmg the \·anous effluent 
streams I >n-s1tc electro I~ tic meta! rcco\·el) is an 
attract1\·c option Prccip1tat1on usmg sodmm 
hydroxide rather than hmc 1s recommended. since m 
the la Iler case thcrl· \\ 111 h<.· !!realer concentrations of 
precipitant and the slud!!e \\ill hl· Jess casih treated 

194 STAINLESS STEEL AND THE 
ENVIRONMENT: GLOBAL GROWTH 
OPPORTUNITIES 

B~ R uthcrford R W 
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·1 h.: en\ m•nmc:nt 1-. <klmc:J as thl· aggro.:g;1lc: ••f 
l"Xh:rnal cm:umstan..:es. e<>ndllt<•n,.,. <!!tJ mlluc:n.:.:s 

that aff.:..:t the ex1sh:m;l· anJ J.:,d••prrn:nl 1•f an 

mJI\ 1Jual. or!:'.arusm. <•r gr1•up ·1 hs J1s..:uss1011 

e<>ns1Jers three.: of lhese mlluc:n..:mi; fa.-!ors. air. 
\\akr. ar.J ,.,,,( I luman-. can cxc.:rt \ c.:~ l:ttlc.: o.;,.;:i1ro! 

1•\C.:r natural foro.:es allc.:lm!! th1: en\ m•nmenl 

lh•\\C\c.:r. c<•ntro! can he: exerted o\c.:r man maJc 

threats lu the.: cnnwnmcnt that \\Ill affc..:t future 
Jc,·clopmcnl anJ ex1sten..:e These controls must 

slanJ the test of a\a1lab1ht~. Jurab•ht~. case of use. 
l1>r1~e\ 1t~ . anJ o.;0,.1 l'erhap::. a better an~I nwre 

.:on.:1sc.: tc.:nn "' hk c\ de costmg. Stamlcss 
produ.:crs ha\c a sUUll!! .:asc to md .. c that stamks" 
,.,tc.:,·l 1,., an 1Jcal material of choice for en\ aronmcntal 

t:l{Ulpmcnl. ha lane Ill!! h fc. lonl-!e\ II\ <lllJ .:osl 

195 ENVIRONl\tENTAL BENEFITS OF 
STAl~LESS STEEL PROVIDE NEW 
MARKET OPPORTUNITIES 

B~ Paul~ T 

·1 h.: c11mpat1hd1I\ of ii malc.:nal \\1th the.: 

cm 1r1>nmc.:n! I' ii kc.:\ fa.:tor 11f markct su.:.:c:ss 
lrn c.:sturs anJ prn ale: o.:unsumcr' m..:rcasmgly onc.:nt 

th.:1r hm 111!! dc.:.:1sh>n' l<•\\arJ c.:c.:ulogi.:al critc.:na 
Stamf.:,, stcd p.:rk..:tly cumpho.:, \\llh th1:. tr.:nJ In 

fa..:I. tl "'bcnc.:f1..:1al lo th.: cm 1ronmc.:nt m four \\a) s 

clean pr.1Ju..:lh>n pr<•c.:csscs. cc.:olog1..:all) desuahk 

u,..: pr<•pc:r!Jc.:s durah1ht\. mtcgratcJ corrosion 

re,1,.tanc.:e. n11mmu111 mamtcnanc.:c.: rcl{Uircmc.:nb. 
pc:rki.:t re..:\ dah1ht\. anJ kc\ malenal 111 

cn\ 1r11n111ental le..:hnolo!!) Lxampfe,., arc slum n of 
Ill>\\ stamlcss sled c.:onlrthutcs to ,..;cur11111 one of 
111ank1mb most prectous rcsour.:c'. \\itlcr It 1s 
,.,ho\\11 ho\\ the umquc .:ombmal1011 of te.:hmc.:al 

propc:rl1e,.,. aesthc.:11..: appc:al and en\ aronmcntal 

hc:11c.:f1h of stamlcs, steel 1s used 111 mark1.:llll!l 

/\clual campa1iln" run h\ comp<trllc,. and 111Justn 
oq.!<1111/attons 11r1: Jcs..:nhcd 2 rel 

196 AOX Dl'Tf:RMINATiON IN PRO
("ESSING SOLlfTIONS 

n~ Schat/km -Maier! P. Jungnid.cl F. and 
llcld K 

( inman clllt1l'lll d1-;..:hart:l" kghla1111n (Appendix 411) 

Li\' d11\111 adn11n1,tral1\ l' prn..:cdurl"' for 

111.1nat:c111l'lll pr11..:..:d11rc,. 111 lhc nwtal·fm1,l11ng and 

melal ·\\nrl..111i:: 1nd11,lr1.:'. dcscr1b1ni; a 
,1r.11i::h1f11r\1ard mean, of /\! >X cktermmation 

6::' 

l\1••,hfi..:;1t11•rts m the.: pr••1:.:Jurc' for s.:1mpl111~. 

storai;c.: of s.:1mpk,_ thc.:1r 1:••m:..:nlra!111n an1l ana h 110.:a! 
mdhoJs arc: Jcsenht.:d l·.spce1all~ m case, 1•f !ugh 
I)( ll" contcnh. these: mc.:a,urcs i:all l«•r a s1;;mfi..:anl 

mi:reasc.: m the: an;1h t1cal cfli•rt rC1.1u1rcJ S rd 

197 E\' ALliATION OF EN\'IRO:"\-
MENTALLY ACCEPTABLE l\1liLTl
LA \'ER COATING SYSTEMS AS 
DIRECT SUBSTITUTES FOR CAD
MIUM PLATING ON THREADED 
FASTENERS 

B~ Ingle MW .. Hands~ LC and Schorr B.S 

CaJnuum has been 1dcnt1fteJ b\ the US Anm 's . . 

·1 ank anJ Autonmlt\ c Command as a threat lo 

\\orl..cr health anJ the ennrnnmcnl Based on 

alrca<h completed l'd suhsututc te-.tmg. an 
e\·aluauon prop.ram \\as conducted to 411anttl\ the 
perli•rmance nf cnnrnnmentalh acceptable. 

mliltt-la\ er cnatmg.s that could he direct I\ 
s11hst1luted for Cd on threaded fastl·ners ·1 hr 

pc.:rformancl' issues mvcsltl!ated mcluded coating 
s\ stem luhnc1t\· and corrosion control performance 

I )ata were p.cneratcd from hnth natural marmc 

atmosphere C'ip<>sure tests and lahnraton 

e\·aluations Test spc.:c1mens were prepared h\ 
applvmg sacnlic1al platmg !avers and 'uhncous 

topcoat materials to commcrcialh a\·a1l:ihlc I l:!-20 
I 1!\:C Fmc. (iradc 5 fa,tcncrs Lxpcnmental anal\ scs 

included rcahst1c torquc-tcnswn curYc dcYclnpmcnt. 

marine.: atmospher•· cxp<>SUH" lcslm!!. and J\STM B 
117 salt fog c\·aluation-. Prowam fmJinps 111J1call" 
that ASTM R (.1~ /in.: eoatm!!s (\\ithout the T\ rx· 
II nr Ill chrnmalc.: passi\ation treatment) l·xhih1tc.:d 

lnrquc: lc.:ns1on hd1;n 1or thal \\as d1rl·..:th comparable 

to th;1t 11f the Cd cxpcnmcntal c1111tro1' Corruswn 
control performance tcsl results indicated thal 

rq!arJkss of underh m~ platm~ cl11:mis!n. s\ st1:m-. 
lnp..:oatcd \\i;h FH~rluhc (, f(>R performed as \\ell a' 

the ('d npcnmcnlal controls (iraphs 7 ref 

198 ROlJTES TO THE DEVELOP
MENTS Of' LO\\' TOXICITY CORRO
SION INHIBITORS 

Hy Kalman E 

lkcau"c of the toxic ancl carcmoµcmc n:itnre of 

chromate conlammi:: corrosion mh1h1tnrs. 
cnn-;1<krar1 effort' arc maclc h\ rc,earcheh to 
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lk\d••r en\ m>nmcntall~ ac..:cptahk C<•mpounJs A 
rc\ ic\\ t•f such C••rn>s1<•n mh11'1tors for mild stcd 111 

ncutral aljUC<>Us solution !S fn·cn lhl· ·· tc..:han:sm 11f 
C<•rr1•s11111 mh1h1tH1n is d1s..:nsscd and cc•rrdatwns 
l>ct\\ccn the strudurc and mhih1tnL" cffu.:1en..:\ 11f 
t•rg.amc m11lcculcs arc studied ·r he conccp! of a 

C••mput..:r design of corTl>Sllln mh1h1tors. 1 c 
'ta1lor-maJe mhih1tors'. 1s gn·cn The role of 

s~ ncrg.1sm 1s prcs..:ntcJ RclatH1nsh1p" 1'..:twccn 
s.:almg anJ corrosion arc d1scuss..:J Graphs 65 ref 

199 AMALGAMATION 
GOLD OPERATIONS: 

IN SMALL 
AL TERNA-

AND TREATMENT OF TJVES 
MERCURY-CONTAMINATED 
A!'ID EFFLUENTS 

SOILS 

B~ Lins F.F.. Monte M.1\1 .. Hamelmann C.R. 
and l\.tiddea A 

·r here 1s a lar~c use of I lg m BraJ'.il h\ the Au 
mmcrs m the so-called ganmpos (non-rcg1stcrcd 
mmmg. operalmns>. \\here ti 1s usual to recover the 
Au ..:ontamed m the gra\ 11\ concentrates h\ 
amalgamallon. \\h1ch 1s h1ghh deleterious to 
cn\·irnnmcnl 1f not conducted proper!\ 
l lnfortunatch. this 1s a common practice then: 

J\fter prcscntm~ m hncf the modus operandi 
general!~ pract11:ecJ m the garimpos and the 
er.nrnnmental prol>lcms. this work renews some of 
the research conducted m CFITM accordm!! to two 

appr••achcs replace amalgamation h\ other 
processes and dc\·clop technolng\ In tre.11 
magmsmm-contammatcd soils and elllucnts 
l'onn~nt1onal processes hke froth flotation I•• 

recoYer J\11 fmm gra\ 1t\ concentrates. and 
c.:ntnfu~l·s \\erl' considered Also as altematne" to 
amal;.:amat1on. mno\·at1\T proces~ likl· the ri:co\·en 
nf Au h\ C(lal-oil <1gµlomerah:, and a tl·..:hnolog\ 
that b currenth umkr dc\elopment m thl· 
lahoratoT\. called J\u-paraflm process. arc dc,..:rihed 
Ill brief. ""me rc:,.ulh prcscnh:d and their poll·nllal 
lhl' 1s assc.,.;l·d Te> r<·cla1m site" alr<·a1h pollutc.J. a 

tcchnoloj.!\ \\ "' dn doped to n .. at llj.! select I\ ch 
from contarnrnatcd so11' The potcntrnl u'c e>f 
l'ClllTlfuj.!l'S to prl'-conccnlrate thl· Ill! IS also 
d1sc11s.;c.f lhl· sc:ope f,1r apph mg thl· last tcchmques 

h to concentrate the pollutants 111 a small \·olumc <•f 
ma" \\!11.:h \\e>11l.I hl· s111tahk fc>r rl'C\i.:lmg e>r 
""lat11>11 from th<· l'll\ 1Tc>11mc11t J\ prospcct1;l• 

tcchnnl••j.!\ lo lr<·al conla111111atcd ""ds. e>r I lg 
c>l!Cl'lltralc'. "the rn111whd1;al1011 of I lg h\ addmg 
1:1orga111c' ( 'onccrnmg the 10111c ! lg \\ h1ch ma\ hl' 
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prcsen! m efl1ucrits. prcc1p1tallon of thl· 11111' anJ 
flotation t•f thl· prcc1pitatcs arc hem~ stuJ1cJ 
(iraphs 41J ref 

200 IMPROVING COPPER SMELT
ING PROCESS, CAPACITY AND 

ANSWER IS COSTS THE 
OUTOKUMPU FLASH SMELTING 

By Jortikka M .. Helle L. and Hanniala P. 

The smehmg process of the olJ rc\·crhcrato~ 

fumac:c mduJmg ils capaclt~ has 1'..:en 1mpro\eJ 
o\c:r thc ~cars 111 different na\s. e.g. \\1th ox~-fucl 
burners. parallel reactors \\ 1i.11 thc re verb or \\ ith 
'Jnous moJ1f1calions of the rc,·crb furnace itself. 
·1 hc ruturc rc\crh moJ1f1c:alions \\1th olJ concpts 
arc d1ff1cult or impossible as thc mcrcas..:J copper 
losses 111 slag call for separate slag treatment and 
particular!~ the process moJ1f1.:at1un,. do not soh·c 
the en\uoruncntal issues but mstcad mcan 
una\011.lablc h1~ capllal and opcratmg. costs m ttas 
clcanmg. and sulphur reco\Cr\ ·11us paper discuss..:~ 
the poss1hihlles IC.1r future process 1mpro\cments of 
the ex1stm~ Hash smelters. takmg mto ilccount the 
process concepts. eljmpment mod1f11:at10n-; and 
capital aspects, not forg.cllmg thc en\ 1ronmental 
issues The rcvampmg of the l'J\Sl\I< smelter m 
Philippines is introduced as an example of a recent 
success ston· (iraphs 

201 SllRFACE-LllBRICATED STEEL 
SHEET 

B, Hoboh Y 
Kaj1~ama L 

Yauehi A . Osh1111a Kand 

In a proces, e>f proJucmg electric appliances. most 

z111c coated steel shceb arc <lq:rcawJ after pre:.' 
formmi! le> clunmJtc press luhru.:ant 011:. and other 
contammants. then a:.semblcd a:. end product:. 
( >ri!illllC suhcnts such as CF< .. .'s (chlowfluoro 
carbons). 1.1.1-tnchlorocthane ha\c hccn \\ 1<lcl\ 

cmplo\ e<l as clcanmit solutwn" I lo\\ e\cr. these 
'<>l\cnh \.\1ll ne>t he a\Jllahlc. :.1nce the\ arc 
rccoii.111,.cd a" Oh>nc-Jcplct11111 lllJlcr1ab an<l arc 
scheduled lo he phased out h\ the cn<l of I 'J'J) 

Therefore. recent re,.carcl1 hJs focuse<l on <11tcrnatnc 
tcchn111ucs of dc~T1:.hlll!! cle\clopmcnt 1s sllli under 
\.\ii\ J\ surfacc-luhnc:ated steel sheet "1th a special 
luhr1cat1<1n 1s one of the solut10ns ·1111s steel sheet 

cnahlcs hoth 01111111 ;md dc11reas11111- out of 
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pr•>Ct:SSlll)!. thus shorl.:11111!! tht: proi:CSS amf CU!llllg 

n•st Tl11s '' lllll" of thl· stl·l·I shl·l·ts \\ hk·h arl· \·t:J! 

gr:ntk <•n th.: l"nnronmcnt ·1 ht' r.:porl mtwJuccs 

S••!llt: pwp1:rt11:s anJ p.:rfom1ancc ol the 

surfac.:-luhncatcJ sled shccts Jc\dopc:J h\ 

Sunutnnw Mctab ( iraphs. l'hotom11:roi;raph' S rd 

202 ENERGY SA\'ING AND EN\'1-
RONMENTAL PROTECTION B\' 
CONTINUOUS CASTING 

B~ Sch\\aha K.L.. Granit1 F .. Ortner A and 

Fclberma~ r E 

The mtroJu..:tron of continuous castm)! has h<.:cn a 

ma.1nr fa.:tor 111 cncr!!~ sa\ mg and c:nnronmcntal 

protci:tton for stcd pn•Juctton Ct•mparat!\c Jata 

\\1th mgot cast mg arc: d1si:usscJ lnno\ at ion m plant 

and pro..:c:ss tc..:hnolop leads to further rc:dud11•ns 111 

cnr:rg' 1:onsumpt10r. and cnnronmcntal pollutton A.s 

an example, the features of the modem slah caster 

con..:cpt arc 11luslratcd h~ the nc\\ slah i:a-<lcr at 

l:g\ pt1an Iron anJ Stcd W1•rks I laJrsolh. \d11ch \\as 

supplrc:J and mstalkd h\ \'A.I ( iraphs IS ref 

203 OPERATION START-UP OF 
CONTINUOUS CASTING 

By Ahmed MT.. Ayoub A.M and Farrag. S.H 

Thi~ paper explams the experience and techmqucs of 

11.NSDK for smooth 1•p.:rat11.n smcc start-up. 

mduJir.!! thl· 1mpr0\ cmcnt pro..:cdt1rl·s to th.: 

optimum op•.·ratron cond1t1<>n hascd on good trammg 

pro11ranb f<•r staff. kc:cpmg \\ork and opl·ralmn 
standard-. and 1echn1q11es of n,;mmr;11111 nperatronal 

trouble, of conlmuou'i c;1strng mai:hmcs The goal h 

In ma\m111c th.: ltmc utd1n1t1on of continuous 

casting machmL·s. mcrca'ic producli\ it~ '' hik 
kccpm)! co'il do\\ n. and 1mpro\ c the prod111.:I qua lit\ 

(iraphs 5 ref 

204 NON-CHROMATE TAt(' CON
VERSION COATINGS FOR ALlJ
MINllM 

Ay Huchhe1t R G. Drcwicn CA . Finch JL 
and Stoner G E 

/\ method ha' heen de\ e!oped for <1ppl\ lllj! an 

111or11a111c con\1:rs1on eoallllj! on ;il11m11111m that h 

proi;e,luralh sm11lar lo chr•.>Jllale c1>1l\cr,1on coatlllj! 
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llll"ll11•Js ·1 hh Ill'\\ mctlu•,f. ho\\\."\l"f. d1•.:' rwt use 

<•r proJu..:e hatarJ .. us ••r toxn: chcnn..:als ·1 he 

t:••atmg forms t>~ a prei:1p1l;1tw11 mcd1a111sm 

111\oh mg /\I' , 1.1· . (>II . Cll, ~ . anJ l'"''1bl~ 
other anrons present 111 th.: hath as 1mpun11e, ·1111, 
pol~.:~ stall me coatmg 1s i:ontrnuous. conformal and 

pers1str:nt m aggrcssl\ c en\ ironm.:nts Coat mg 

tlu..:knesses range from se\eral tenths lo ten 

nu..:wmctcrs Jep.:nJmg on th.: suhstratc allo\ 

compos11lon and the coatmg proces' cond1t1ons Th.: 

out.:r porthlns uf th.: .:oatmg arc purou>. hut pores 

Ju not penetrate lo the coalln)!-substrali: mtcr!ace 

These i:uatmg.s. as current!~ fobncalcJ. <lo nut match 

the Je,els uf pcrfonnan..:c offered b\ cummcr..:1alh 

a\ailahk chromate i:on\erswn i:uatmg.,. hut arc 

capable of mectmg. mall\ of the corrosion res1slani:c. 

clcdncal resrsll\ 1!\. anJ pa mt adhesion rcquncmenls 

e,tabhshc.:J m Mll.-C-554 IL Chenw.;al Comerswn 

Coatmg" on Alummum anJ Alummum Allo\' 

Methods for prnJucmii the talc 1:oat11111- on /\I allm s 
1100 and 6U(d-TC. arc desi:rihc.:J and compared to 

trad1t1onal i:hromatc con\c:rs1on coatmg. mc:thods 

·1 he resulting. .:oatmg. st~udurc and compos1t1on arc 

Jcscnt><.:d Addl!ronalh. p.:rfonnani:e data for the 

talc cnatmp.s 111 Mll.-C-))411·. required tc:sts arc: 

presented al<•ng with comparati\·c data frnm sample-; 

prepared usmp. commercial chromate-hasc:d cnatmv. 

pr<>CCSSCS ( iraphs. 1'hotom1crograph-; I) ref 

205 IRONMAKING B\' SMELTING 
REDUCTION: AN ANALYSIS UNDER 
INDIAN CONTEXT 

B~ Ra~ A.K .. Prasad K.K .. Chaudhury P.K. and 

Acron SM 

Smcltmg rcducllnn pf Ft.· <>re ha' started rece1nng 

attention a~ a ,·1ahk alternate route for 1ronmakmg 

The smcltmp. rcducllon processes can he class1f1ed 

mto three categories - smp.lc, two and three stage 

procc-:scs Smgle stage process ts carried out m a 

smglc \\ell stmcd Yesscl m \\h1ch cold Fe ore. coal 

and oxvgen arc reacted The gases c\·olvcd from the 

molten hath 1s post-c11mhusted In a ver, high degree 

(approx 70'%) and thl· po<;l-comhust1on heat 1s sent 

hai:k In the hath Fl.PR IS an cxampk or this 

process ·1 \\o stagl' procl·ss h clwr<1..:teri-;<'d h\ 

1110,krall' dej!ree of post -comh11s! Ion of the ,m.:J ter 

off !!"' !appro\ )11%) The p1"t-comhu-;le1l t!;i' 
ha\ lllf! lean rnlud11111 pot1:nt1al I' lhed to pr.:-hcat 

and pre-reduce lf<>ll ox 1tk up to h·O stagl· The 

pre-h.:;iled and pre-red11\:cd iron o\1tll· 1' frd 11110 the 

smelter Iii-smell. llSC and NKK proi:es-;l'' fall 111 
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tins ci1tcg1•~ In the thn:c-stagc process. thi: hot 
smelter t>f gas 1s cnrichcJ hy reacting \\Ith coal 
hcfori: hcing sent h• the pre-hcatmg anJ ri:ductwn 
unit Ct >REX 1s an exitmpl:: 1•f this t_\ pc of process 
The eff1ciene\ of thcsc pwccsses mcrcase ''1th a 
rise m compl11:ation,. ni:cess1tatcJ h_\ aJdillon of 
slcps Thc quaht\ rel1U1rcmcnt of Ta\\ matcirals als1• 
hec1>me more strmgcnt with increase m numhcr ,,f 
stages Indian coals arc characteris.:d h_\ lugh ash 
and high VM content <iraphs. 

206 DIRECT IRON ORE SMELTING 
REDUCTION, NEXT GENERATION 
MAKING PROCESS 

B~ Minerals and Metals Re\ie\\ 

A dm:ct thin orc smeltmg reduction (1>11 JS) pilot 
plant under construction h\· thc Japan Iron and Sted 
h·deration (JISF1 ar NKK's Keihin Works hits hcen 
compktcJ Billed as a next-gcneratron minmakmg 
pnicess. I >I< IS 1s expi:cted to replaci: the current 
blast fumilcl· process. allo'' ing the nsc of cheaper 
non-cokmg coal ''1th greater operational llexih1ht) 
and lo\\ er pr11ductwn costs The DI< >S project \\as 
bunched in I IJXX. h_\ JISF jointl_\ \\ ith lhl· Centre 
for C1•al l ltihsation Japan (CCI JJ). an affiliate of 
Mir!. "h1.:h part I} funded the pwJect NKK and 
se\·en othl·r mtegrati:d stcclmakcrs parhcipatcd in the 
stud) of elcmentar) technologies. joint!} d1vidmg 
the \\ork 

207 NEW GROSS ENERGY-REQUIRE
MENT FIGURES FOR MATERIALS 
PRODUCTION. 

B~ Heijningcn R.J.J. Castro J.F.M .. 
Ha1:C\\inkcl J.H.O .. Worrell E .. Beer J.G .. FaaiJ. 
A.P.C and Vringcr K 

Ni:\\ gn•ss en erg\ rc1111ircmcnts (< ii'.I{) lrnn: heen 
i:alculah.:d for 4(1 materials for the rdcrence year 
I 1JXX Thi: mati:riab comprise mi:tals (steels. 

alummum. anJ copper) plst1cs, paper. ceramics and 
11011-mctall1c nuni:rals \\oml and fcrtilurs Cil·:Rs arc 
j!I\ en hllth for the fmi.11 (<l1stingu1shcd \\1th n:specl 
to energ\ earners) and prunan enerl-\\ consumption 
Most of the (iLRs hold for Western l'.urope hul 
sollll' onh apph to the Netherlands XI ref 
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208 PRODUCTION OF 
QUALIT\' SINTER FROM 

HIGH 
ALL 

REVERT BURDENS AT INLAND 
STEEL 

B' Horst CA 

Changl"'< in lnland's No ) smtcnng plant to 
machine. m::tcrials. and practices sucei:ssfull) 
d1mmated Inland's rchancl" 1>n foreign supphl·rs for 
sintl"nng matl"nals and inerl"ased thl· amount of 
\\astl· oxides and fluxes rec~clc<l at the Indiana 

I (arhor \\"orks l\\ '' ki:\ process ehangi:,; \\ cri: 
responsihle for ehn11natmg most of thl" pun:haseJ 
materials a mill scale deo1lmg fa..:1ht\ \\as 
c1>nstructi:J ti• enahk the smtering plant lo us.: largi: 

quantll1es of mill sea Ii:. !ugh mm conknt fmi:s from 
magnehcall~ separated B< W slag \\cri: sereeni:d out 
for use m thl' smlcr hurden l{;m mah:rial i:osts per 
mg 1•f smtcr "cr;: reduced 51 % m the fourth quarter 
of I 'J9 I C<•mpari:d to the scc1>nJ lfUarter of I 9XIJ 
Prior to thc start of the program. rc\ .:rts madl· up 
approx 46% of the sintcri:d hurdi:n No\\. re\ crt 
materials maJ...i: up appwx 9)% of the sinter bur.Jen. 
Thou~1 smter prudu.:twn 1s currcnth 24':u Ics" than 
m 19X9, re\·ert consumptmn 1s up 27~~ o\er 
prcnous IC\cls. Graphs 2 ref. 

209 EOS - EMISSION OPTIMIZED 
SINTERING: A NEW PROCESS FOR 
ENHANCED POLLUTION CONTROL 
IN IRON-ORE SINTERING 

B~ Cappel F. and Weisel H. 

Iron or.: smtcrrn~ entails suhstantial off-~as \ olumc,._ 
the treatment uf \\lueh causes cons1dcrablc cust to 
meet mcreiJslll~I) stnnlo(elll ennronmcntal 1lrolect10:1 
standards. ·1 hi: H >S process 1s 11-earcd to rcducm~ 

thi: off-11-as n1lumc h\ {.O-XO% \\lulc c1111sen lfl!I- or 
even 1mpru\ 111!( the smtcr eharacterist1c:-. ·1 his 
process opens up complctcl~ new opportu111!1es of 
off-11-as dcan11111- and leads lo apprcc1ahlc sa\ 11111-s for 
environmental contr.11 measures LurlLI has applied 
for m<lustrial proper!\ n11-hts to co\er all process 
features ( irnphs I ref 

2IO REDllCTION OF SINTER PLANT 
F.MISSIONS AT llOOGOVF.NS 
1.JMlllDEN 

B~ Kcddcman E. and Oostcrhuis E 
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/\.t I h•••g•.•n:n-< l_1mm,kn. Nc:thcrlanJs. three 
sinkr-machmcs \\1th specific suctwn areas of I x 9ll 
m: anJ :! x 132 111~ proJucc 4 millt"n tllns l•f 
sinter/:- ca- The hurJcn composill,111 of the hlast 
furnaces 1s 5pu;, smlcr anJ 50°~ pdk:s lhc pellet 

plant l•ll silt: proJuces approx ·I nulhun Inns':- car as 
\\ell These pwJuctwns are suff1cu:nt fi.•r a pig 1n•n 
productwn l•f 4 million h•ns Pdlets are 11111) 
Mg< >-fluxed thus smlcr hasicil) is rdatm:l:- high 
{Ca< l'Si< >, 1s approx 2.lll) /\.II plant re\·crts, 1c. mill 
s.:aks. steel plant Justs. st..:d plant slags, s.:r..:cn 
offs . ..:tc. arc rc.:ircuiatcJ through ti:..: smtcr plant 1f 
ch..:mistr:- p..:m1its A typical composition of th..: 
bknJ for th..: smlcr plant anJ the ch..:mistn of the 
smtcr an: prcscntcJ A rcvic\\ rs given of present 
Dutd1 liovcrruncnt regulations and some 
go\cmmcnt intentions as \\Cll as the results and 
condusmns of studies anJ tests h~ or on behalf of 
l luotz.o\·cns as a result of th..: cnnronmcntal pressure 
to r..:Ju.:e CllllSSIOllS 

211 ENVIRONMENTAL PROTEC
TION IN THE SINTERING PLANT OF 
STEEL WORKS 

B) Hattori M . lino B. Kimura K. and 
l\1atsunaga. Y. 

/\ 1ksulfuriLat10n plant (brought into opcrallon m 
O.:tohcr 197(,) anJ a <l..:mtrifu.:allon plant (June 
1 'J7'i) ha\ ing a capacit) of 1 230 000 Nm' /h were 
mstallcJ in the smtcrmg plant site ol the Keihin 
Works aflcr \artous fundamental tests and 
111<lustrial11,atton tcsb on pilot plants These 
larg..:-capac1l\ fa.:1ht1cs ha\c lx:cn in op..:rat1011\\1lh 
110 scrums lrouhlc sm..:c th..: starlup. 1 h!lh 
Jcsulfur11ation and <lc111trif1callon ralcs arc 
conslanl h I.cpl anJ the rcducllon of quanl1l1t.:s of 
produced S< 1, and N< >, 1s hclteved lo be ma!.mg a 
p.real ccntnhutwn lo environmental prolccl1on 
( iraphs 

212 TllE INTRODUCTION OF 
MG(OH)i TYPE DESllLFllRIZF:R IN 
THE SINTER WASTE GAS LINE AND 
OPERATION RESULTS 

By Kuhn S . Iida T., Sakuragi J. lnokunchi and 
K. Kodama I 

Thi: Mp.C!lll). t\pc dcs11lfumcr dc\·::lopcd hv 
N1ppnn Steel \\a:• 111trod11ccd Ill the smtcr waste gas 
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hne at the 'l l•bata Nu ) 1)\\1ght-l.h•) ,( t\ p•· smtermg 
mad1111e 111 l '>XX ·1111s desulfur11,·r 1s rela11n·h 

small anJ al><•ul 1111c-th1rJ the c.isl pf 1!1,· 
cunn:ntiunal Ca(Oll)~ hpc /\t the sarm: tum:. 

c'•mpkkl) unallcn<lcd ''l>eraltnn 1•f the de~ulfur11er 
has been maJc p;1ss1hlc due In the l.1c!. ,,f scalm!! 

ln•uhlc and th,· full~ automatic ••pcratw· s\ stem 
( iraphs 1 ref 

213 PROSPECTS FOR FUTURE IRON
ANO STEELMAKING 

BY Fuwa T. 

Three serious issues which the steel mdustn· needs 
to snh·e and the prospects for iwn- and steclmakmg 
in the future arc discussed The first d1fftcullY has 
arisen hcca11sc 1•f the depemlcncc of the steel 
mdusll'\ llll the use 1•f fossil fuels and their 
dcktcnous effect on the en\·ironment There 1s als•• 
a pwhlcm because the tcehmeal r..:qmremcnts for 
s1•mc st..:cl products arc hccon1111p. more strinp.ent. 
\\ ith 1m:rcasmg demands for much hmcr 
concentrations of carhon, phosphorus am! sulfur I\ 

third major problem 1s thal IL 1s not ecnnnm1calh 
kas1hlc to produce high quaht\ slt:el fwm steel 
scrap ~>ecause of the d1fftcuh\ of rcmo,·mp. tramp 
metals from the scrap l'rcdu.:t1ons arc made \\1th 
r..:gard lo future stcclmakmg technolng\· and 
pollut1on ahatemenl ( jraphs 12 ref 

214 CONSTEEL PROCESS SUCCESS
FUL IN USA - A 120 MT/HOUR UNIT 
STARTED llP IN JAPAN 

By Vallomy JA. Fuse T. and Nakamura S 

The C1mstccl pn>ccss rs a tc.:hnoh>p.1cal k<tp 111 

electric stcdma!.mp. \\ hich features encrg\ 

cffic1cn•:~. mcreascd pn•duct1nl\ m the meltshop 
and rollmg n11ll, imprmcd \'.or!.ing comhtwns m tlw 
mchshop. dramaltc decrease m <lust and p.ascou' 
em1ss1nns. and steam or cncrp.\ cogcnerallnn The 
patented process consists m contmuoush 
f ccd1ng-prchcatmg-mcltmgand ref1nm~· fcm•us scrap 
nr direct reduced tr<lll. usmg the chemical and 
sensible heal of the furnace "ff-gas lo preheat thi: 

scrap ·1 h.:rmal mcmcralion nf the flm· gas rl·duce' 
harmful em1ss1011' lo the le\ cl rcqu1r..:d h\ u1rrenl 
\\orld\\ 11k rq.!11lal101;,: on en\ ironmenlal prolc..:11011 
1-"luc ga-< dust 1s approx (,O~i. that 111 comcnlwnal 

t•lcclnc stcclmakmp. ·1 he lap to lap lime b ~d to 
match the C\clc of the caster /'\ Constcel prolol\ pc 
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\\;t' il''to:d a! the: Nu.:"r Stt:.:I plant 111 f);irhnµh•n. 

South (';irolma. : /SI\ A ).t lonno:,11 c11mnll'ro:1al 

phml ,, Ill Its lhirJ ~car or opera lion al l'ionda Steel 

l'1•rporalton. l'harlollc. North l'arolma. I IS/\. 

pnn mg lht: c.:11nom1.: \ 1ah1hl\ oflhl· pr110:0:'' I\ I 211 
mdm.: h•nno:lh plant \\o:nt 1r.t" opcral1on m earl\ 

( lc•ohcr l'J'J2 al tho: Nai.:o~a \\orks 1ifK~1•c1Sto:c.:l111 
Japan 

215 Ll\1[ METALESCAlJT: DIRECT 
CURRENT CONTINllOliS CHARGING 
DCJ 

B~ Ll!brun C and Thebault JM. 

Tho: ln-clc.:lrodcs aro: fuma.:e of I.MF Mc.:lalc.:s.:aut 

\\as the first big mduslrial DC fumao:e in the \\orld 

In su.:h s\ stem a com·ergl·nce of the ar.: o, o:ur-; and 

a poss1hlc.: cnnscqueno:e I' a hol spol al the center of 

the roof I his d1,aJrnnlagc \\as tumo:d I<• a.:0:1•unl h\ 

111stallmg a con: •nuous fccdmg s\ slo:m of half of the 

'crap diargl· through a hole al lhe ccnlcr of lhe roof 

Jks:Jc, the rt:du<.:11011 or Sllltd1f1.:al1on' Ill the roof. 

'"mt: m·11ortanl ;>rodu..:twn sa\ Ill!!' \\l'rc o:onhrmt:d 

cncrg\ ,a\ mg In rcJu..:11011 of thermal lossc,. l!mc 

:-.a1 mg m rclat1un \\1th thc'e 1 ........ ._.,. rniudwns and 

th..- , ancdlal1on of half of lrad1t1onal char~· mg 

Ppcral1<'ns. sanng of dust em1ss1ons \1h1lc chargmg 

f\i(I\\. tlu' C<flllpmcnl 1s ahlc.: to produce charges of 

XO I<' n' of goud, hillch 111th a tap lo tap time of 4 5 
rnm ( ir aphs 

216 THE SHEERNESS SHAf'T FlJR
l'iACE 

R, Clayton J. Ehle J. Twisclton J and Knapp 
H 

·1 ho: 110:1\ and 11111qt1l' ,.,J111Jn11 of an aro: furna.:l' \\1th 

1111.:palcd ,.:rap prch.:;it111µ at Slu.:l'rnc" St..-... 1 the 

'"·o:,:lil'd l~11d1' Shaft-l·urnao:l'. h mtroJu, o:d In a 

C.:1111\ l'rttlllll;J I ar..: furnaO:l' 2(1% or the O\Cri' ii l'lll'I!.!\ 
Tl'')lllll'llll'llt 1' carried ;111a1 \\Ith the off-!.!a'l'' lhl' 

'haf1-furnacl' ha, pro1en that appro\ (i0% of this 

n1o:r)!I '' rl'l11111l·1I 11110 thl' ~..-rap. th1h rcJ11c111g thl· 

11"·l11nf! l'lll'l!.!1 ll'<)lllll'llll'nh. thcrcforl' rl·,h1..:111!.! thl' 

hl".tl .:1 .:k and lll.:ll'a,111µ lhl' prod11o:t111ty h1 almmt 

211",, I hi- c1111lr1ht1!l'' I•• ;111 01crall dl11.:1l'no:~ of thl' 

.'t.xl 1101"' and ll'<lll..:l'' l'll\ 1rnn111cnt;.I lt11rdcr1 ·1 hl' 

ll'l11111 ol Ill\ l''lr:.cnt c111il ! : .. ;1r11H'n 111 '"llll' ca'c' 
t11 hl· k" than thrl'l' ,,.,,. < ''""h' 

67 

217 ADVANCED E~\'IR0~'\1E!\TAI. 
TECHNOLOGIES - THE BSW CO'.'i
CEPT ... OR ENVIRONl\1Ei'ITAL PRO
TECTION 

B' Klem K -H. Koster\' .. Paul G and Haa~ J 

fh\\'m BaJ1sdll' Stahh\l'ri..c A<i. Kehl (i~·m1am." 

lr\ Ill)! Ill'\\ \\<I\ s to cope \\1th thl' dl'mallll' of 

l'll\ 1ro.iml'nlal prnll'cll<ln rc!!anlrnµ n.11sl·. \\atcr 

trcatml'nl and e\hausl gas dcanrng ·1" rcducl· lhl· 

n:i1sl' of folhn!! so: rap al the 'crap \ ard a special 

1;,11sc prolc..:l11•n \\all 11a-.; rnslalll'll l\\n \ l·ars "!!" 
·1 he l'\l'<lmg sled plant 011h1dl· 1\all \\a' l'oalcd 111lh 

a Ill'\\ l\ pl' of no1sl' ahsorh111)! 111atc11al l<<"t'.<Hdmg 
\\atcr supph B'-\\. uses."' lar _., po,s1hll'. i.:no:mh 

\\1lh profrl'"'!' f11lral10n il'..:hnol,.g1c,_ \\ 1lh11ut 

apphcal1011 of a111 o:hcnucal aJJ1twn-.; In JJnuar\ 

I 'J'J I. BSW sl«rtcd. al h1•lh 1\11 t L/\.h. a nc11 !1 pc 

e\hausl gas sy sll'm ·1 ht: Ill'\\ system .,, has::d on an 

aflcr-comhustron and fol1011 mg fast cooln:g-do1\ n of 

I. C\hathl ga' Suhslant1al aJ\ anlagc' of lhb 

s\, . ..:rn arc the exlcns1\l' a101dancc of fom1al111n of 

d1oxrncs m furnaces. rcJuclwn of Ju,1 ,.cul111g 111 the 

tuhl' s\ stem lo a n11111mum as 11.:ll "' rcJuclr<lll ol 

carh· n 111om1x1Jc o:onll'lll tr. lhc off-ga' 

Mc:•. rcmcnls of d1ox111c Ill the off-i-:as sl1<ml'J 

1ah.cs \llUJ onh onc-lcnlh of the 1aluc, mc<1surcd 

bd•1rc \\1th cumcnlwnal s1 stems \\·11h the 

rnslallatwn of the ne" exhaust ~as ~\stem. the 

cx1slm!l ha!o?-housc '.·ould he reused \\ 1lhoul ..:apac1t\ 

111..:rc:Jsc of the ft Iler area < iraph' 

218 A NEW SCRAP \'ARIF.TY: 
SHREDDED SCRAPS FROM l!'iCl~

ERATED DOMESTIC WAST[ 

B~ Gros U 

I he ad11111 u11dcrtai..e11 ~mcc llio: t:arll I 'JXOs. h1 

I· rcnch lmplJle produo:cr,, lo mam!Jlll and 

~lrcn~tho:n the po~1l1011 P! 'lec.:I a' a tJ.rccn 
pao:i..afl.lllfl. 111alc11al. alln•,.,, for ;•,,. •;1ar~cllllf1. ol a 

!IC\\ l\ pc of ~crap'. lh1. llUalil\ /pr1..:c rail" ol "l11d1 

plal:cs them ma l;nourahlc co111pcl1l1\c 1""1111111 111 

relation lo cx1slm11 scrap malc11al, l'otcnl1al dcpos1:. 

throud1 mcmcrateJ 1-rench annual hothchold rl'J 11,e 

''approx lllli ~t lhl· spcc:1i.1catwn' delmcd ta~11111 

account ol 1hc performance' made l'"''1hli- \\ 11h a 

spec1alil dl'\elopcd shredder mill are a' loll'"' 

maf!nclJcallv st•paratcd from il'he' alter wa'ilc 
mc111crat1on. J·e '!! .. •111. dcn,1tv ( 1 'I. n·,1d11a I content 
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1• •. anJ snap Jmu.:nstons all 1...:1\\een )P-2ll(I mm 

·111Ja~. the e1>nJ1t10ns h• exleml the rec\ cl mg 
mecharwm1. natH>ll\\ 1Je. m C••mphancc \\1th th.: 
JcrmeJ stanJarJs. ha\c all !'<:en met French 
tcrr1h•i;. has l...:cn J1nJcd up mto six n•nes. \\hose 
sck.:ll1>n cntcna arc based 1>11 the 11nportancc oftlu.: 
deposits. the pr1>xtmll~ of J'<>tcnt1al users. anJ the 
m1>ll\·atwn of l1>cal Jec1siun makers anJ cuntract11rs 
Last. N1•rth anJ Pans areas arc oJl<:ratmi; \\di, \\1th 
one specific shrcJdmg plant each South-East 1md 
West\\ ill _10111 the rec\ clmg 1mnemcnt m I 'J'J3. then 
South-West 111 1995. Near!~ 2U{J kt of good scraps 
have !'<:en collected from mcmeratwn plants h~ 
111agno:t1c scpar.ttwn tu the shredder m t •J9 I. 

rq>rcscnllll!l IUO kt of good scraps to be Cl>nsumeJ 
111 steel furnaces. either EAi' or BOF All Frend1. 
c\cn all 1'.uroJl<:an. steel plants arc concerned. hut 
the mort." cxpcncnccJ at that step arc. Dunk1rl.. and 
1· loran!le Sollac\ IH >I' steel plants. Valcnc1cnncs. 
Thiom 11lc. NcU\ s-Ma1sons and Montn:aa I Im metal 
h\F sh:cl plants. and Sch1fllangc Arhcd's EAF steel 

plant < iraphs 

219 HYDROCYCLON£ TREATMENT 
OF ELECTRIC ARC FllR1'iACE FLUE 
DUST (EAF AND EAF/AOD) 

B~ Sam1 E. Lopc1 FA and Formoso A 

·1 h1.- report presents the prclm11naf\ results ohtamed 
111 :heh\ Jroc~ clone treatment of elcctru.: arc furnace 
nue Just. dcSll!ncJ ll' l!l\e a suhslan.;c \\1th h!ghcr 
1111.: anJ lci!d cuntcnh \\ l11i:h, after 

II\ dromct:illurg1i:al proccssmg. can then he 
re..:o\ercd 'I he firs! step \\as to dctcrmmc lhc ideal 
i:\ clone geometn In testmg mtcrnal d1amclers of IU 
25 and )ll mm and different sizes of ap..:x anJ 
\ortcx fmJers ·1his11-cometr1cal stud~ \\as m1t1all\ 
earned out usm11- dust from c<1rhon-stecl furnaces 
\\h1ch i:an he considered a-; rcprcscntall\c of 
Spam.;h nuc dusl \\1lh a high /.n contcnl After 
estahhshmp. the 1•pl1m11m c~donc p.comct~ and 
opcratm11- comht1ons (pressure and conccnlrat1on 1•f 
sohch m 11.'cl slum I. a numher ,,r samples from 
cl1ffcrcnt Spamsh stl·elmakmi:r fac1hhes \\Crc st11<l1cd 
(carbon. ht)!h-allo\ and st:imless ·:tecl plants) ·1 he 
n·sults show lhat 11 t< poss1hlc lo mc.rea~e /.n and Ph 
contents 111 the c\'clonc's n\·erno\\ m compansnn to 
the onµmal metal c<'nlcnts of the m1!1al dn flue 
d1l';t to ~l\'l" a level of non-ferrous metals of 
711.l'(ll'~ .. lo reach this level. ah\ drnc\done with a 

"''mm mtcmal cl1ameter 1s required. with a :l 2 mm 
\ orte\ finder and an X mm ape\ fmclcr. opcratml! at 
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a pn:ssun.: of :l 2 i..!:~./cru- anJ usm(_! a fcJ slurr\ \\1th 
11 d~ sohd contcnt eq11;1! tu :q i;..'l The held of 

apphcat10n for tlus pro..:css 1' prckr Jhh 111 tlK 
treatment 11r steelmakm~ lluc dtl'l \\1th a /n t:"ntent 
11r :!11 \\ t ~" < ;r;1ph' 7 ref 

220 A P\"RO-H\'DROMETAL-
LllRGICAL ALTERNATIVE FOR THE 
TREATMENT OF THE ELECTRIC 
ARC FURNACE DUST 

B~ GodincJ: J.A 

Tlus paJl<:r presl·nts an altcmati\ e for the nel·J h• 

Cl>n\ crt thousanJs of tons or clc.:tr IC arc furnace Just 
(l·:AFD1 mh1 an en\ 1ronmenlall\ sak 1>r 
econom1ca!I~ rec~ clahle product Smee tht.: content 
or /.n m the l'AFI) IS lo\\ and \ anahlc. thout!h 
important. this \\ork also attempts th..: rcclamal111n 11f 
Zn from this \\astc material The LAH> '" rir~t 

~uh_1cch:d to a double kiln prolcss 111 a rutalol) 
rca..:lor ·1 hi: cakmatwn pwducl sho\\ s a lui,:11 anJ 
foirh constant Zn i:lln..:cnlrallon and Jls mam 
components arc .1mc oxide (/,nO>. m>n oxide (l·e, < 1, 
) and 1:1111:-1run oxide (Lnl'e: < 11 ) Sulfuric ai:1J 
lca..:hml! experiments \\crc performed to scan.:h for 
and establish thc cffci:t:. of ultrasow1d, air bubblmi-! 
rate. tcmperatur•.:. acid i:onccntratwn anJ \\Cl~ll of 
c<th.:mc tu acid solullon ,·olumc rallu on the Zn and 
Fe rcco\'c~ in solution and on the /\.n - 1-c 
sclcclt\'il\ mdcx These results led lo usmp. sulfum: 
acid instead or other acids ror rurlhcr icaehm~ 

testmg /.me sulfate solu1111ns \\ere ccmcnled \\1th 
/.n dust and elcctrolucd shn\\ mg a currcnl 
cfftc1cnc\ as h1!!h a' 'J2% Nonetheless. lhl' prc-;encl' 
of haln!!cn clement-; m the cleetroh le induced the 
/.n dcpos11 tn stick l<' the suh,trah: ·1 hu' 11 \\a' 
pn>Yen that 11 1s poss1hlc tn reclaim /.n from the 
elcctnc arc furnace dust h\ means c•I a 
pn<'-h,·dromctallurl!tcal process ( iraphs l 'J ref 

221 AN ENVIRONMENTALLY SAFER 
AND PROFITABLE SOUlTl01'i TO 
THE ELf:CTRIC AR(' HJRNACE 
DUST (EAf'D) 

R~ Dia1 G . Martin D. and Lombera (' 

., he modified Imel"'< pr<'CCs~. a Sp;m1,h rr••CC". ,, 
the hest snl11t1nn fnr the sei;ondary rc-;11l11e lreatm1·nt 

re!!ardm!! tei:hmcal. ecnnnm1c<1 I <1nd ecol"~lca I arc as 
11 1-; a h\ clrnmeta llurµ1ca I pn>ce" \\ 11h atmmphcrira I 
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kachmg_ soh t:nt i:xtradu'll anJ dt:t:lfl>\\ 111111ng. \\1th 
lo\\ t:ap1tal anJ t•pcratmg ct•sb. anJ 1t 1s ahk h• 
product: Siil i nm: ( ')') 99% ). \\1th lugh t•\Trall Zn 
rt:t.:o\·t:~ Nt:\\.'rthekss. th1,.. pt•ssih1hl~ is a go1•<l 
sol111w11 to t:omp;mic:s \\ ith ri:s1<lut:s su.:h as hot 

gah am1111g ashes. \\'a.:c:lt ox.Ji:s. brass and hron1i:s 
res1Jui:s and olhc:rs II is also a profllahlc solution 
am! rd1ahk pro.:ess to the EAFI> treatment The: 
nwJ1fit:d Zim:i:x process has adYantag.es o\·er otht:r 
pyron11:tallurg1.:al and com·c:nlional methods or 
treatment m tht: folio\\ mg aspects higher /.n 
re.:u\'e~. heller plant flexibih1~. belier /.n 4uaht~, 
hclh:r ralw gJms/m\ i:stment ct•sls. m• problc:ms 
regarJmg lluurme. C:1lunnc anJ magni:s1um anJ 
cm 1ronmcntalh sakr. 1-:xpcnmenlal tests from more 
than tt:n 1-:Al·D sample:,, of l'.uropean mJuslnal 
compa111c:". and more than six \t eeks of pilot plant 
runnin!! \\1th sc\eral LAFD sources sho\\ a high 
!!lohal /.n reco\·cn \\1th nil cculo~1cal nsl..s 

222 CARBON DIOXIDE AND THE 
STEELINDlfSTRV 

B~ Publisher International Iron and Steel 
Institute 

·1 he nwm 1"Sllt:s rd;ilt:d lo !Ill· lht: of l'I I. m thi: 
sled m<l11sln (lc:\i:ls 1•f cons1m1pl1on. mea,uri:' lo 

rcduci: l'1 >; e1111ss1on'. allt:rnal1\c,.. to a carhon lax) 
arc summantc<l A llll<mhlalne ;mah sis of carht>n 
cons11mpl1<•n d;1la pro•.1<le<l hy a small s;irnplc of 
mle~r;1led and 1-:/\F pwduccrs 1s mcludi:d ·1 hi: data 
pro\ 1di: an mlereslmf! !!lohal o\·cn IC\'. and focus for 
d1s.:uss1on (1 rt:f 

223 A HIGHL\' CONCENTRATED 
COAL-WATER SLllRRV BllRNER 

B~ \Vdng H. Wang SJ and Zhao L 

Basi:d 11n s1mpk mtro,l11ct1nn t.• the nwchamcal ;:nd 
r•urnm!'. rn 1pi:rt1i:s pf l11!!hl\ concenlrati:d coal-\\;1kr 
~l11rr\ (C\.\'S) th,· con,tr111.:l111n and c•p.:ration 

hi:ha\ 1nr of a Ill"\\ I\ -<l.:• dnped ('\\'S burner ari: 
dc,.:rihc,I m di:ta1l In add11ion. lhc pra<.:11.:al \\ork111t! 
J'•'rforman.:c,.. c•f lhh kmd of hurni:r. '111. .. h ;1s 
t:111t1h1hl1<1n ,1ah1hl\. 'larl-up lum do\\n ral111. C\\'S 

11011k d11rah1hl\ _ l'ffi:d 011 ri:ht:almf proces, of 
-'ki:k ;1ml pollutanl em1"1on arl' abo e\ alualcd 
Th,· r,·,ulh of appli.:al111n 'ho\\ that his si:r1i:s ('\\'S 

huml·rs c.:an he \\ 1di:h 11,c-d 111 ordmar. mdthtri;d 

fuma<.:l'' 

224 OF.SIGN OF HIGH TEMPERA
TURE HIGH PRESSURE LARGE 
CAPACITY BOILER FOR HIGH 
RELIABILITY 

B~ Hisatomc M .. Hishida 1\1 .• l\\anaga A. Sada 
T and Soda M 

Not onh e.:1•~J<tlllh:al pc•\\l.'r generation hut aho th..
sa\ ing of fuel and for mmn1111al10n of CC>: 
enusswns \\ ht..:h 1s t:nns1dert·J lo l:x· cc•n.:crn..-d \\1th 
gl<>hal \\arming_ !he 1mpn>\'1.'"11.'nl or lhc thi:rmal 

ell1.:1i:nc~ 1•f pt>\\l.'r planls 1s m.:ri:asmg 111 
1mportan.:e Coal-f1rt:d p,>\\1.'r gcr :ration \\ill 
111.:ri:asi: lb shari: m pc•\\\.'r g.enerallon m thi: fulure 
anJ. al the same lime. the umt capa.:11\ \\ 111 hi: 
m.:ri:ascd hc:.:ause ofthi: hmlled a\ailah1hl\ ofplanl 
~lli:s From the \IC\\ poml of opera lion. th..- planb 
\\Ill h.:- f1ri:J \\ 11h a \\IJ,· range of coal m1porleJ 
from \arwus regions of the \\orlJ. sallsf} mg thi: 

\ 1.'l) slrmgi:nl air pt•llutwn hn11tat1011s. and operated 
Ill r111ddli: lvad mode ·1 o med thcs,· ri:4uiri:mcnb. 
Mn,,uh1sl11 I lea\\ lnduslni:s. I.tJ (Ml I! 1 ha' 
cstahhshcJ dcs1g11 tcd111olog\ for larg.e capacll\ high 
ti:mpi:ralure supcrcnllcal prcssuri: onci:-through 
boili:r. dt:\ dupml? !IC\\ matcnals \\JUI lui?h ~trcni?lh 
al h1iLJ1 tcmpcralurt: anJ c:;tahhshcd tcclmolul?IC" for 
apph.;at1011 SUS 3.:7 lll'B. SUS Jlll JlTU. Sll'J\ 
2.i. Sil'/\ 2X_ llCM 12/\. NJ·(,((,. SllS 316 1111'. 
SI BA. 2X arc discussed ( iraphs 

225 COMPF.TITION BETWEEN 
STEF.L AND ALllMINllll\1 FOR THE 
PASSENGER CAR 

B~ International Iron and Steel Institute 

/\ cornprchi:ns1\c comp;ir1son of the rcbtnc merits 

of sli:cls (c ~ EI>I><J. I>I><J. Sl'C.15. Sl'C 40. Bii 
Joo. Bl I J(,5. Bl l.iOO) anJ Al allo), (e !! (1009, 
f,(J HI. W 11, (,(1 I (1, 203(1, 20lX, 200X. 5052. 51 X2. 
<i.iB. Ci/J5, KSSOlO. CiC45, l<i l'J. l<i25, KS<.fX], 

·1M17. TM02. Al 12< i. CV 15 l a" 111alcr1ah for tbt: 111 

flJSSt:lll?Cf car" I' presented 1-ollo\\ 111!! an men tc\\ 
of lhc automoh1lc 111dusln and lls markels. an 
Ill\ csl1~al1011 of required mclal prop•.:rl1e' and 
\cluclc pcrformancc ts prcscntcJ Malcriab 
properties and lahr1.:at1011 issues addressed mcludc 
form;ih1hl\. 
\\cldahil1I\ /111111;1hd1I\ .pamlahilU\ .rcpa1rah1hl\ .anJ 

rcc\clah1hl\ primarih of sheet material' l-'co11111111c 
an.I s;ifrl\ cons1dcral1ons arc ;ifso covered alon~ 
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\\1th k~.-lall\.: r.:,1um:m.:111s that 111ll11L·11.:L· 1111: f111al 

sdL·.:t1••11 1•f mah:nals fur uuton11•ll\.: apph.:;11!.,ns 

t.:sp.:.:1all~ \\L·1~ht n:Jucllon. crmss1"n" and fud 
c•>nsumpllon st;mJarJs) It b conduJ.:J that Al !S ;111 

l!ll('Ortan! CU!ll['<:tllllr fl>r skd In aU!llnJll[l\·L· 

appll\::a!wn,... csp.:c1alh m th.: pw,lu.:t1u11 of small 

s.:n.:s pa.;.;.:n!!cr car" ( iraphs 

226 Wit\' MELT CUPOLA 

B~ Kaiser FT. 

The- pnman. dnYlll![ forces lcadm!! II• a shift la 

dc-ctnc mchml:! we-re- en\ lf•>nmc-nlal concerns. 

d1ffcrc-nt1al cscalat1on of coke \"S clcctnc cnc-rgs 

c1>st' and tcchn1•lni;1cal 1mpn•Ycments m ckctnc 

fumacesequtpment and refractnncs Ct>ncurrent \\Ith 

the sh:fl 1•f some tnnnap.e t•• dectnc meltmp.. cup.~la 

techm•I••!!\. ttls<• 1mpro\"ed trcmen<l1•ush and this 

l\pt: ,,f furn!lcc sllll rcmams the ma.11•r lnnna!!c 

melter m 1wn foundncs Kcccnl studies predict th:it 

dunnf I 'J'J.I cupol:1 melted Fe will account for 
(, ~-( • .t•·;, nf all casting" produced m I rs Fe foundncs 

·1 nd:n. cnnronmental comph:mcc needs arc catchmg 

up \\1th dcctnc melt mg proccs'e' and the Clean /\1r 
l\.:t amendment 1•f I ')')(I 1s suh,..tantialh affrclm!! the 

c11mpkXll\ and cost fur mstallmi; and opcr;1tmg 

cm m•nmen!al cuntrol s\ -;tcnh fur !!11,.. suhstanllalh . . 

'•<itd1 t\ pc mchcr Conn:rsd~. durmg the last :rn+ 
\cars. cnnronmcntal controb for cupola" !la\C" hccn 

suhstantialh impro\c-d Further. the co~:tmuou:

mcltmg nature of the cupola mal,.e:- 11 ea,1er to 

cumph \\ ith tlu: Clean /\tr /\1.:1 necJ,.. Toda\. the 

cupnla I' the more ennronmcntalh responsible type 

of l'c melter f1•r h<•lh implant comhtmns and 

em1,-;111n-; to i!lm• isph.:r.: and 1h tolcranct: for 

"'•-ca lie.I les,-lhan-dcan s<.:rapsuhstant1al h mcreasc:-

1h com1x·11t1\l'llC:S' \\1th cledr11.: melt mg Cupola 

Clll'Tf\ co"h ha\c h.:.:n. 1111d llTl" no\\, mort: than 

compclltl\e du.: lo eff11::1cnc) 1mpro\cmcnh and 

l·,.:alah.:J clcdru.: cncT!!\ costs 

227 ClJPOl.A DESIGN CONSIDER
ATIONS 

R~ Ruhm R 

Contmual llf!htt·nmf! of thl· l'll\ 1rnnmental standard•; 

ha' affccll·cl :hl· des1/!n of the cupola ( 'har!!c door 

orenlllf!' ha\ l' hccn rcducccl m s1/c. to rc<lucc the 

ckf!Tl'C :•f mf11tnt:d air. thcrl'forl· rL·clucm/! the 

amount of /!a..;cs to he hancllccl h\ the cm1ssmn 

"\ 'tl·m St<H . .:I,. hc1f!hl h;i> al"' hl·cn m..:rL·asc<I lo hum 
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lhL· ga,..c_:, p11•1,...rh ·1 m <:IL' pla.:cment ;mJ sl/.:. lo 

;1d11.:\•• 1•pti11111111 c11mhusl11>11 thruugh"ut th.: cupob. 

ha, r.:.:t:I\ c:J ~nu.::11 ;1ll.:11t1"n durmg thi- 1,._.n.,,I I hi: 

a,h.:nt 1•f lhL· protruJ111g. nat.:r c"1•lcJ Im t·rc 
pru\ 1deJ th.: 1•pp.irtur11!\ to l·,plon: and 1..-,..1 

d11ll:r.:nl ;1pproad1c,.. ·1 he mar.: cffi.:1cnt !.•ng 

c:11npa1gn ..:upolas ha\ l' rcsult..-J Ill rcdu.:mg the 

.:upola sl/c r.:,1111reJ to pn" 1dc a spcc1ftc melt rate 
The I Oil ton.'h cup1•la ts no\\ 111 pn>Jucllon ·1 he 

ad\ en! of (>SI IA. anJ the current legal almosphert:. 

ha~ J1..:1ateJ that said~ and \\orlu.c' conJ1llons he 

unpw\eJ 111 tht: mcltmg area 

228 A SC ANDINA \'IAN \'IEW Of' 
(COATED) SCRAP AND THE ENVI
RONMENT 

B~ Lindblad B 

/\ Int of d1ffcrt:nl a.:111111' can h..· tal\t:n lo soh e thc

prnhkm 1•f smcltmg cf ....... 1.:,1 s.:rap In thL· 

S..:andma\ 1an skcl mdu-<iT\ st:rap sortmg an,f s..:rap 

prc--tr.:atment arc- 1mp11rtant befor.: 111.:ltmg 

l'rc--lrcatmcnt 111 shrc-Jdcr,.. can h;n l' a !!real 1111pa...r 

1•11 the l'nnronmt:nl al LAI· sho(h h.:t:aus.: thl' 

orgam..: load m st: rap 1s 1mportant l >urmg melt mg. 

pt•sl-comhustwn anJ m1cd111n of ahsorh:rnh ar•· 

1mporl:tnl I\ high 1•x1Jat11•n dcgre:: m the furna..:c 1" 

important hut post-comhusl111n m scparak 

channcls/chamhcrs seems to he an t:xp.:nsn·c \\ii) of 

s,1lnng these t:n\ 1runmcnlal problems lnJCdh.m of 

ahs;1rhanls hcforc the filter can perhap~ sol\ l' the 

prohlcm \\1th the J10'111 c1111~~11>n anJ of mdals hk.: 

m..:r.:u~ (iraphs .t rt:f 

229 SIDOR'S ENVIRONMENTAL 
QUALITY NETWORK 

B~ Castro F. 

Tht: p1•llut1011 polenl1al of the sled 111.luslr. d.:manJ, 

the s~stcmall.: mcasurt:mcnl 11f the air. \\al.:r anJ 

\\it~k disposal to assist Ill the de\clopmcnl of 

.:ontrol str<1lcf!ll'S. \ t:Tlf\ thclT l·ffi..:1cn..:\ ;:nd pro\ id.

for the timd\ response~ lo an\ conlm~cn.:1cs or nc\\ 

kf!al rcq111rc111cnls Tlw d..:slf!n of Sii>< IR\ 

ennronmcntal quaht\ momtormf ncl\\orl,. and th•· 

~amphnf clata ohtamed durmf !ht: pt:r10.I from Jul, 
I 'J'J0-1\pril I 'J'H arc cl1-;..:11.,-;cd Hie· re~uh, of the· 

p:ofT<Hll 'ho\\ an o\t:Tall 1rnpro\l·rncnt of the· 

L'n\ 1runmcntal quahl\ 111 the area-; co\t:rcd h\ thc 

m•l\\.1rl,. and md1..:all' !ht: need of an 1111p10\t:d and 

tij.!hlcr cnntrol 111 the area:- of Ta\\ n.:tt•·r1al handlmf! 
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Ju,.; generating pruJud1.:n pn-.:csscs. 011. chn•mc 
and ac1d1c \\aslt: h:aJ..a!!l" anJ spills anJ S<.'\\ag~· 

treatment ·1 h1: m.Justnal landfill \\ill also r1:4u1rc 

1mpro\1:d <•pl"ratm~- mamknanc1: anJ 1•p1:rat:onal 
cuntn•I proc1:dur1:s 

230 EAF-DUST TREATMENT B\' 
DC-ARC FURNACE WITH HOLLOW 
ELECTRODE AND NEW CONCEPT 
OF DUST RECYCLING 

B~ Ban B_C and Lim B_M 

1-.AI- Just g1:n1:ratc.! on th.: skd proJm:tmn 1s 
dass1ficJ as ha/arJous \\a'>ks h~ 1:nnronm1:r.tal 
protc.:tion acb Sc\·1:ral dust tr1:atmcnt pruc1:sscs arl" 
hl"mg applied to fulf1ll !l<.•th the cnnronm1:ntal 
asp1:ct and rct.:O\ l"~ of\ aluahl1: m1:tals such as mm. 
nn..:_ lc.:ad, chromrnm and nickel Thus. focus \\as 
gi\·cn on th1: comparison of mam p\ romctallurg1cal 
processes \\ h1ch can treat dust \\ 1thout an~ 

pretreatment A~1d nc\\ cun..:cpl of Dl' tc..:hnolg1e~ 
and dust rec~dmg for other apphcathJOS \\ere gl\::n 
and cxplamcd_ < iraphs 

231 NEW INORGANIC NOBAKE 
BINDER SYSTEM 

By Adamo,its M_ and Barnett K_W_ 

The introducl1on of a ncn phosphatc-hased hmder 
s\ stem affords the foundn mdu,.t~ a \ iahlc 
a !tcmat I\ e lo cot!\ ent 1ona I 1110r!!<1111..: no hake 

pro.:esscs for the produ.:t1on of ferrous caslm!!s Tlus 
h\o-parl h1mkr s\ sh:m offers cons1dcra\·'t: 
a1hanlages 1•\cr organi..: hinder s\ stem,. m terms 11f 
smoke and cm1ss1ons at pouring ;md shal..coul 
Therma I hr1:al...lm\ n of molds and cores prepared 

1i-mg th1.; tc..:hnolog\ '' cons1dnahh more factlc 
than for c11mcnllonal s~ stems at t~ p11:al hmder 
le\ els ·1 hi' ad\antal!e ts most dramatu.: m 
comparison lo s1h..:alc hmder tedmolol!\ 
Comentwnal m1x111g and molding techniques ha\"C 
hcen used to produc~· mold' and core~ of up to 
appro\ )!100 lh SITl'lll!lh 1k\ elnpmenl of tht· 

phosphate hmdcr tcchnolo!!\ I' snmc\\hat slo\\cr 
than ''1th orl!•m1c hmJcrs. ncccss1tallll!! allcnt10n to 
proper IC1un<lr\ practice All undcrstandml! 11f this 
lcd1111 •log\\ polcnl 1a I apphcat10ns 1s ohta med 

through an o\ en IC\\ of recent foundn lnal 
apphcat10n' C iraplh (, ref 

232 REPLACING OZO~E-DEPl.ET
l~G CHEMICALS IN CORE AND 
1\101.DMAKING OPERATIONS 

B~ S\\art.r.landcr MW and Martin RA 

Chlorolluowcarh<>ns tCFl's) comm.1r.h used m the 
core and moldmalmg opcrat10n as earners oi 
snh·cnts for rcleaSl" agents. metal cleaners and 
rcfra.:ton coatings arc ocmg outla\\ed ·1 hcsc 
proJu..:ts. sud1 a,. mct1'· '...:nc ch IP; 1Jc _ 

1.1.1-tn.:hhH<>ethane anJ freon. Jcplctc earth's ''/<l!IC 

and ha\e hl"cn targeted h\ all countries fo1 
clm11nat10n h~ the \car 20(111_ as sci forth h\ th1: 
Montreal Protoc,11 TI1e l IS_ a,. part of the r.:\ 1s1:J 
Clean Air Act_ set the end of 199:5 as the "cadhr.;; 
for cndmg the pruduct111n of these d1em•cals 
Mean~\h1lc. th~· II"<:' of CFCs'' hl"..:ommg cxtrcmeh 
cxp1::isl\-l" due lo mcr1:ases m 1v11n~·-deplctu1;1 tax1:' 
and mandaton phase-out of pr11duct111n rhe 
mcreitscd cosb of CFCs and their uh1mal1: 

un:n·a1lah1ht~ arc causmg found~ suppli1:rs and 
foundries to e\aluatc :thernallH' produ.:h 
l·ortunatcl~. noi onl~ do allematl\cs cx1sl. hut m 
mam cases these alt1:rnat1H·s can sa\ c the found~ 

monc~ 1f proper!~ 1mpkm1:ntcd This p;iper re' IC\\S 
the challenges poseJ h•. ehmmatmg Cl·{_·, fr1•m 

founJn opcralh1n and J1s..:usscs the s••lu11on' 

233 BENCHMARKING THF. NOBAKE 
BINDER SYSTEMS 

By Archiba:d JJ 

The coldhox hmdcr "'-.fems \\ere hcnchmarkcd al 
the )6th World Congrcs' m Du,-;cidorf_ Cicrmam 
The \\ 1dc \a net\ of nnhakt· proccsse~ ava1lahlc an,J 

the limited found~ CXpcTIC!JCC With som(• of the 
rcccnth- mtroduccd system-; ha\c left the metaki!slcr 
\\Ith a \Cl) d1ffi.:ult selection proccs' ·1 he oh1cctl\c 
of this paper 1s to h.:n..:hnliirk the general 
charactcnst1cs of c1~ht nohakc pro.:csscs \\hen 
sclcdm~ a nohaJ..e s\ stem The t•1ght nohah· hmdcr 
S\ stem' compared m this lcchm..:al off1:rmg ha\c 
um11uc produ..:llon features and en\ m>nmcnlal 
cons1Jcrat1ons (of gra\ m>n and slcclJ f>rod11ct1on 
needs, q1wht) dc~ands. cost and cm 1ronrm:ntal 
cons11lcrat111ns must he careful!\ studied lo a'sllrl' 
that rnl'lalcasters rema111 compt·t1t1\c -, he 1111hake 

hmdcr S) stems arnilahle to the mctalcastmf mdustn 
offer many opportumt1cs for 1mpro\c111cnt,)lhc 
chalknl!C 1s In the sclcct·on proccs~ Ciraphs 22 ref 
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234 AIR E\llSSIONS FROM FOUN
DRIES: A CURRENT Sl!R\'E\' 
LITERATURE, SUPPLIERS 
FOliNDR\'MEN 

OF 
AND 

B~ Mc Kink~ l\1 D. Jefcoat I.A . Heu W.J. and 
Frederick (' 

Rc,...-ar.:h 1>11 cn11ss1on contw! and \\ask· disposal 1s 

lhc numhc1 enc pnonl~ \\tlhm !\FS In an mdustr. 
~unc~ condu.:tcd h:; l\FS, lcn top area" 11f c1in.:cm 
\\crc outlmcd. hcadcd h\ sand s~ stcm naslc and 
cnu,..s1nns from m••ldmg. pouring. mcl<mg and 
shakcnut m min anJ sll."\."I grccn sanJ fount.Ines Thi: 
uh_1c.:l1\C of the prc,...-nt program 1s to define the 
fnur·lr. \\aslc streams and t:m1ss11>ns. i:stahhsh 

'' hcrc thc streams ongmate and their make-up 
Curren th a\ ailahlc lc:.:hnolo~~ 1s 1Jcn:1f1cJ lo 
mmm11.1.c. treat. dispose. or rcusc the \\aslc. 
lnformalion ohlamcJ i:. summantcd mlu a manual 
for use h\ founJr. opcrator,; l\1ld1tional rcscard1 
and dc\d.1pmcnt nccdcJ tu respond to 

cm irunmcntal rcgulatwn" .,, 1dcnt1r'1cJ I\ primar. 
drl\ mg foro.:c for tlus \\<1rk b the Ch:an l\ir l\~I 
l\mendmcnts of I 990. "h10.:h '' 111 set nc\\ 
rqwla1101b for au cn11sswns from foundncs for ! X') 
ha.1.ardous air pollutants (i IA.I' 1 h\ I 997. ·11us report 
c.;o\ crs the first \car's rcscan:h on the nalurc of the 
foundr. \\aste streams in the form of air emissions 

from processes of corcmakmg. moldmg. pourmg and 
shakeout, and cslahhshcs \\here the\ ongmate and 
their makeup Bmdcr chemicals arc a ma1or polcn•1al 
contnlmtor lo cnussmns from corcmak •'lg and 
suhscquent prnce-;se,. Rcmammg oh1ccll\"cs will he 

accomplished m a further dc\"elopment of the 
program < iraphs 2<• ref 

235 SCRAP PROCESSING TECHNOL
OGIES TODA\' AND IN THE FUTURE 

B~ Jensen A. 

In m;u1\ o.:a'c'. foundries "pend more monc\ for iron 
and 'tcel ,..;rap than am other pur.:ha,cd co;11mo<l11\ 
I kcau'c of this fact. current scrap process Ill!! 
!cch111quc" must he re\ IC\\cd cont111ualh hct\\ccn 
the s..:rap pro.:cssor and foun<ln co11"Ulllcr to 
<lctermmc 1f there 1s a \\a\ to 1mp;o\c quaht\ and 
rcdu.:c c;osh lo the consumer Contmuous 
1mpro\cmc11ls arc a \\ii\ of hfc at foundries toda\ 
'I his same c;omm11me11l m11,1 he made hv scr~p 
procc,,or' lo 111,urc I hat thn arc suppl\ llljl lhl· hcsl 

poss1hk char(-!C maln1a1' h• the foun,I~ mJustr. 

236 ADHESI\'[ 80!\tDl!'iG ll'i ALtJ
Ml~IUM \'EHICl.E CONSTRUCTION 

B~ Diggclmann K 

·1 hc case fnr reganlmg thc adhcsl\·c hondmg prnces" 
as "ccologtcalk sound" '" pres~nted The has1c 
pn>pert1es 1>f adhes1\es are anah·sed and \\3\S m 
which the~ are used m practice t;, make hest use 1•f 
their dampmg and crencc corrosion pre,·cn11on 
properties illustrated The need for 1mprm·cments m 
Imo\\ ledge of the malenals m the workplace and m 
the colleges and the lack of ccrtam calculat1on 

fundamentals arc highlighted Appropriate 
procedures for the rn>n-dcstmct1n:· testing arc gl\·cn 
Illustrations shn\\ Ill!! the pcrfom1anct: of t••in.s in 
shear. h•r,,wn. c.;ompress1on. lt:ns1on and peel ;mJ 
g110J and had .11•ml design. arl· prc,...-ntcd The 
hmg-tcm1 ix·rfom1ancc of adhcs1\c honds 1s sho\\T! 
Ii• depend on the use of the appropnalt: prctreatnu:nl 
for the particular malt:nal hemg l,· .. 1ded 

lmpro\cmcnh m "hear strength and !ugh 
tcmpcralurt: performance can he achu:\cd through 
cumhmmg adhcsl\·c honJmg with m.:o.:hamcal 

fastening < iraphs 'J ref 

237 POLLUTION-PREVENTION ANA
L\'SIS AND THE QUENCHING OF 
STEELS 

Ry Michels W.H. 

\\'1th the goal of 1mpronng process effc1cnc\ and 
rcducmg risk. a pnlh1t10n-prc\·cnt1on analysis 
tcchnHJlll' that can he applied to most sccondan 
steel hcal-trc;;tmg ''perallons in\"olnng quenching ;, 
descrihed Costs. risk a'scssmcnts. and 
pollut1nn-prc\ cnl1on options arc d1s.:us,.cd. as ar.: the 
cffcch of qucnchmg on l\\o suhscqucn! pro..:csscs -
parts ckamng aml tempering In c.;onlrasl to man\ 
pro.:cs" c;ompansons. the issues flf \\orkcr exposure. 
material safcl\ :ind lm:1..:1I\. hah1hl\. \\a,lc 
rcdudmn, rcdamatmn. and d1spPsal arc cn;phas11cd 

238 POSSIBILITIES f'OR THE RE
DllCTION OF ENVIRONMENT POL
UJTION Of' SlJRl'ACE TREATMENT 
Mf:THODS 

n, lJtas-NO\ a\.. Z 
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I he n11•sl d1ff1.:uh prnl•kms ,,f un 1r .. nm·:nr 

p<>llulton cau-<cJ h~ surfac,· lrcalm•·n1 proc:.:""" arc: 
th,· lrc:al1m:nl .. r S.-\\afx nalcr anJ h.:;n \ mda! 

c••nla1mng sluJg.: Rn JC:\\ mg th,· Jll•ss1h1h1t.:-< ,,f 
r .. rmallll!l of Jang.:rous materials Ill the cours.: of 
d.:.:tr0Jcp<•s11l1111_ th,· aulh<•r ha-< Jcs.:r1l>c:J th.: 

d.ing.:r.•u' \\astag..:s s1x-c1ft.: \\a,,tage. us-.: imJ l11ss 
uf m..:tal am! mclal h\ Jr,,,,J,·s fonncJ annualh <.r.: - -
hst..:J l\•r ck..:ln>platmg shops 1'.:ss1h1h1t.:s for th.: 
r..:Ju..:t1nn of Jll•llulton ar.: outlmc:J Ill J.:ta1I 17 rc:f 

239 CONTROL Of' SECONDAR \' 
EMISSIONS IN P\'ROMETAU.lfR
GICAL SMELTERS 

B~ Da' is JA and Ta~ lor JC 

I' 'l.t'<llllJ:! l"m 1r.•nmcntaL h.:ahh ;md saf<·I~ rc:gula11<11ts 

ha\ c f11r..:c:d I'' r•1me1alh1rg1..:al fa.:1ht1es \\••rlJ\\ 1Je lo 
dr;1-<l1.:alh chang.: s<1m.: of their 1r.1J111 .. nal mclhoJs 
1•f 01x-ratu1n In <:'\lr.:m.: cases. a numhcr ,,; foc1lr11.:s 

h;nc l'<.·cn closed Ju.: In their 111ah1h!\ lo confom! lo 

th.:s.: l"'l.tslmg r.:gubl1nn" ·11•11gh.:r futur.: lq!1slalion 

anJ g•nnnmenl polrn \\Ill lead lo !ll•lfl" "lrmg.:nl 
r.:gubt1on" an.I .:nfor..:.:m<·nt pohcr.:s ·1 he cfl1..:1cnl 
contrnl 1•f sm.:h.:r sc:.:ondan cm1so;1011' \\ill_ 

th.:rd-or.:_ hceom<· ertlll.:al In succe,,sful sm.:!1c:r 

1•pc:ral1nn Mud1 ;11tc:nl1on h.1-< hc:c:n paid lo the 

,mc:ltc:r primal\ process ofl-g;1s ''stems. mduJmg 
the <le\ eh1pmc:n1 of Ill"\\ pw..:ess designs Some of 
th.: potential ~.:..:onJaf\ e1111"1011' en..:ount..:r,·J m 
lllali\ of Ifie pr.:,,ent prll..:c:ss h.:..:hnolJ:!Ie' ar..: 
dt>cu,,eJ /\ k\\ nf th.: .:n11ss11111 sour..:.:" pr.:,..:111.:J 

arc onh IK·r111J1c m natur,._ 'uch a' thos<· cau,..:J h\ 

mamh.:nan..:t· pro..:eJurc:'. hul \\ h1..:h h;n e lhe 

capahrlll\ of for.:mµ ~mc:lter ~hut-Jo\\!! he.:ause of 
lhc:ir dm.:ct impai.:I on \\or~er l1ealth an.I ,afrn /\ 

\imel\ ol lop1.:s rcl<1llll!o! lo lhe eff1.:1e11t conlwl. 

fllJl!lt<:llJI!l.:e anJ monilormf! of ~econJan cm1s,1011s 

Ill Cu. !'it. Al. Mio!. anJ l'h smelters. as \\ell as m l·e 
foundries and 'leel rnal11111 facil111.:s arc dealt "tlh 
l·.'l.i1111ples of lhe I\ p1.:JI problems en.:ountcrcd m 
ead1 of the aho\e pro.:es" op·~ral1011s ar.: prco;ented. 

md11dm11 fume control al lurnac..: lappm)I and 

,Ja!!!!lll!! loc;it1on'. ml'lal lran,lcr sla110n". lapp11111-
la11ndcr-; and ladle tran-<ln operatmn' I he 
paramell'rs lor th•· mo-;1 l'ff1c1l'nt dl''>lf!n of fume 

captur,· s\ "ll'lll" prohkm' l'llC•lllllll·red \\1th th•· 

handlrnµ and ckan ·11p o:· Cl'rlam colkcll'd l"ffil'"l"n'. 

and C'\arnplr' nf '11cn·"ful soli111011' m parllc11l.1r 
npt·rat1011' are cl1,c11"cd (r. rel 
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