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D.A.  Topple,   in introducing  tuo v riou 

cntitl-d   "Utilisation  of   tàc  lnrHfi  1  na 

was   aimed at  suppléa..atina   th.  ppi-.r.;   t.,--L  a 

including   that  cf   er.   Fujimori   '-Í   B<.-iu>   Ja -a 

rial Smelting Process 

:  that his  contribution 

i ;   ',   JV, :uboict<..d  XJ   the  nveting, 

,.f  a^.-lic.ti-.-n  ol'  the  ziac-load 

lllu   w;,tsi  ta,   loor ti or.  and ¿onerai 

fir.   rvia.la   aor.aiaor. a   that   t a      raa^nt  . u 

blaat  furria':'    could  us•-fully   O.      alii.-  d,   a.: .  - 

characteristics   A'   tha.   li   unita   that   u-.r    ear1"- ittly   !..   o,a^tui..   (3..     ta-Lle   attached), 

ou-in:   1903   the   i.CF.'a  h d '-ai^nta t- 1  • ..e-t   10 , ,,,p   ta--   to cal  world   production  of 

zinc   --iiL   it was  aiitici'v-t..d   that   by   tei-      iu-l,<70's   tt.,:.   .;oul ;  aecunt   t<-   abaut  ?5AJ) 

atan.,  with   th.   :-air.uil t'^ eUs   árcame t .aa ,-L   a.rcxral   iy   lr\-ó at    ihu  world's;   lead pro- 

duction.     It  eif:;ht  la    wertny  oí   .,e,   tae t  • round   ta-    b.,..,:..i.i:,.     í   h-ny   1969   the   process 

han   predue- fi   a   total   quantity   of  í^n^uiü  va;,    a   ei   b  zinc 

of   1   ad bullion. 

airant   1,0*. o,000 

In  conoid-rin,    tue-   ineroaa-:   in  , ariürr¡raic •_   .1   ta-.   otundajrd size   of   i.CF.   (with 

a  17.?   if   shaft aiaa)  con.; Drue t d  at  ,:a;f  of   aha  s-^lt^r sites,   it   ia   in Lerostinc,   to 

net-     taat   the   ari.- mal   tu.it  et  'wan., a.   v«ar  firet   - :. . r; od   in  19ée  ta   produca..-   3u,000 

tena   'U   '/.inc.     v.r y-.ar,   an...   tu*    Gtiu.¿:ir.   1....C   vu.it   is   ae ;  ?apatl-..   <f   producing 

7u,(;wO   tont)  of  zinc   .er y  ai   Í raie    .ie> ,pr ich   o.e.eon tr-t -a .     Coll. a, u< s  at ^vonnouth 

hav-    i  an ntly     . „mated   tir: t    •   ihrt'i.r   p;>á ii.-ra-a     ia   ; • a.a abiv    in   the   future. 

Ti prov  mento   ir.   sia Itin,      O i:-ra-a..¡-    av       lía,   ü«.<ai     r-p s. a  "i;.a   li)bOi   A....   carbon 

m i Uzation   .ta.     en     ii .por Unat   irara/a.. "t   that   .-i. ui i bo  ne t. .1   i .a   the   prolongation 

oí   aaii^.irn   L  atî ,.h   fror,  intern  i«n w   i.    i ; a- ' -'   to  »...     -v  r   two paar: _    lue  i.ir.ir. l,y   to 

the   Hev.-I jp..iunt  of blastii.0   t cbaiiepi- -s   I or  .-:a.vai    a    ."'Ti lia,   fror    Oho  furnace 

.ïhatt;      th,    lir.at  of cara "i*>r.   len. îh new dependa  not   en  :,\t-íu:id   or Ik. t-a llurgical 

asa  etti   but   rutlur  or.   the  re.^ d   te   r.ala.   a.ai:.:,   iia^rovmante  or- ¡ loCPicc tions.     Ohe 

i.^-.F.   in  etili   in  a  a ta. u  "P  a*, ve ¡.opn.. n t. 

H  significant  attriuete    -f   th.    rr<_aa.ü;;  is   its   flexibility of   treatment. 

ij..i.K.   h-ivan an-'   'D.A.  Gr-actrucc..   h..v-    aefinod  "O4o  a. o lallur^ioal  and economic  advantages 

of   mcreasinp  the   amount of  F ad  that  .aan  profitably   a.  aaa lted;     thoy have,  shown  that 

an   the   le .d  production   is   increased,   the   .additional   l--ad  is  produced ralativoly 

caeaply and at hip,h recovery.     Fer  a hiph pradt   charge,,   th.. Fl./¿n ratic   in sinter 

is   possible up   to  0.7S/1        rh..  lauage   of ohar._.>    aiaaciv.   is   appruciablc.     Slag/zinc 

runs  of between  0.7  -nd  3.0  :   1   aro   b... inp operated.     Tho ability of   the  process 

tc   treat  increasing amounts  of copper iios ¡.i-.:-io   tuo   1.0.F.   into a. useful process 
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for smeltinG copper,  which  is  oo  of t.. aE.,ci   tod a-ith zinc  ;u-4.l  le.ud raw materials. 

As an example,   the  furnace  at Ccpat. idea  in hurr,:^  r 0ul.rly produce   lead bullion 

from the  furnace he\rth containing  5/, - 1CV. Cu,   tlii.^ ;. .3  b-a:  increased  to  !}>'; 

on special   tests  aï  nvoni/outn  it  ha,,   LX  n  0 n .. no t:-• b-     ¡'    *   1:,-.-   •     T-    ». '   ,i„v    -;,, 

molten  load bullion  is   i^.sibi..     jotii  oxido   -1 i  sul.hioa-   raw ¡.at. ri   1?   (cither ores 

or  as  concentrates  may   a,.   i\.d   to   the   si;. ,,r  1..  crune,     il.   ta,   ,-:v    ,i   oxiae  p>a1, n • Is, 

coke  fines  need  to be   -aded     a   the  aLuter_;    i uo 1.     ..it!:  suiohúu   raiils,   H„S0, 

is  produced  fron, the  sinter  ¡lant ;eoos,      the   am. unt of H^ pr xìuo, d  m,  the complex 

can bo varied according   to   the  vari'ti^i civ   eauio  f. rr:,atiun of   the   -inter fv.d. 

Thuo   the  I.b.F,  can smelt  3-.-.iau ~T :, r,;  si   :,rs  r-de  from oxido   >r sulphide raw 

materials,   and from mixed or bulk ¿.    - rb - Cu oat  riela      • well  as   fror  hi.-h prado 

separate  ?inc   (5^ Zni   and  lead  (70~'h¿ Pb)   couoentr: tes. 

ito¿ardÍR.   the  amplication of zinc  ana  lo-d  s:.,eltnV  in   the   dev, lopin,,  countries, 

l.S.P.  Ltd.,   considers   the  minimi;; size  ci: unit   that  i;.; economically  practical   to be 

a  11  h    furnace,   especially considerili,,   comutìonn   in mo et countries,     however,   this 

is  difficult  tc   ju.^v  world-wide  without   makinp  a detailed study.     1-1 en:  hiph ,;rade 

materials,   this  size  of  I.S.F.  would produce   annually 40,000  tons  cf  zn.c  nml ?'j,o0ö 

to  30,000 tons  oí   lead.     Some   locution  hac  bo, n maae   in   me  earlier   uiseuoa10ns  of 

plants   to produce   1U,UL0  tons  of zi..c   XT y^ar.     However,   th; re  is  a  queotion of  the 

economic viability  of an  installation  of this  size.     fho   J.O.F.  makes   ^-ssible  a 

''clear cut" separation  of  zinc  ana  lead  in  a  s m  le unit,   .-ai,,  tino  results   in eliminat- 

ing additional operations  uf removin., zinc   from  led  blaea furnace   sLaps,   by fumint or 

other methods,   and  also  obviates   the  recovery  of  lead and oPier valuable materials  from 

the   leach plan t rv.'îiducd   : armed n. ai. dee ti oly tie  zinc  pl.ant. 

i'he  Imperial  omelting Proclo must  be  cLaseiiiod  aa  ,. sophisticated one,   as  is 

indeed  true  of all  modern  techniques  when  an.:   conacre   tue use  el   automatic handling 

and control  and,   more   recently,  computer con irci.      eheSe   t uiaancios  r.iako   the  ..recess 

ideally suited  to   the   industrialized countries.     I1   has  bce.a  shown however,  by 

B.   Barlm  in his  paper  at   this  rncatina,   th-1 by -„ans  "f suitable   and  'dequatc   train- 

ing,   indigenous   labour  can be  employed  to   operate   th«.   aroeaas  satisfactorily.     This 

tends   to contradict   the views  ex Tossed by  J.h.   Roim.rs  in  his p-p._rs.      A,,  aspect 

oí   training  is  -onsidorod by Imperial  &ra i tin;-   Procesaos  Limited,   and by   the  organiza- 

tions  winch operate   ta.   ;rocuss,   t, be  of 3r...t  importance,   -n-   the  normal minimum 

trainino.  pro¿rai,ime  of staff and opera -¿ers   in  the United hâtions  amounts   te  'J man- 

years,   involving approximately 24 persons  on a carefully  planned schedule. 
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At thin  june tur.  it is worthy of note  that Uli ICO has already ployed a most use- 

ful  pert  m or-ciniaiiv;  Lho  training of key personnel in  the  f i .„Id of non-ferrous 

ox trac tive  :vi.. L-.liur, y. 

earlier  aapara   aave   indicai ^   that  ta.   i.a-.k.  requires  a  aiah-tpradc coke; 

oertamly a  „ou .-..eW Ludica!  eck.  nir.iilar   to  taat amtabic   irr  the   load blast iurnacc 

mat  a,   us.al.     ().  healey defines   t]:o  ..rade   in nor.   iLtul.     Imperial  Smelting Processes 

Limited n,v,  been  Uokin,,  ink   the ana  af   'forced oak,'  r;,ada  from anthracite and non- 

o-kma; oo.Ml s  o.a.    ;   fuel   í.:.r   ,;., Ci   cru preliminary results  arc  encouraging. 

Comparad with , lootricl   ,ncrty  .,a, .rat,ad  fro* water  ,ower   ,r     taer   liquid fuels, 

i^otalluivíicl eux.,   .-..li,-,   it ha:« ben  imported,   docs not require   tao  supporting capital 

chain, as  for „ora ration  but r-ai be paid  Tor  out of working   profits  one,,  the  plant has 
a tar L d  e para tin^a 

hantion  una  bean ado  of   the a^ortuni x,   of  tha  l.p.i'.   to  provide batter overall 

r.oav.rx,,  m    the.   netal   .alu.s;     because   if on,  considers   the  u,e  or separate  zinc 

?n   lo'd  nonecntr.- tes,   the  lead in Bino concentrates and the  zinc   in  load concentre.tes, 

aa  v,,ll   aa   th, cn^^r .Uvar m beta,   are  ,-qu- liy recovered  at  aip,h efficiency.    Very 

often   if ano  oa.axd  ra   ,h-   -v.r.LI   r,.^V-r,-   iron aia   U   ,ad, al,  retale,   the  produc- 

tion     t   bath zmcPb-Ou —,tr,a a   i,  a:,t  lav ua,;a .   I or  the  averall utilisation 

Of    the    refi   values.       ^ n    u   ,i;P;1,     ,,   tai    r„CuV,.ri, i;    lt    ^   UOCu3Si.ry    tQ   glVc   attuntion 

'•-   th:  t!r.:,i.    af raw ,a L  ru u;     but a,   m usan.,   the example  of  .¿„h hrade concentrates, 

th..   following r.oav,rie.,  ara  p.- ¡sf-i ol.    in   tin.   x.a.r. 

AU      92 - 93pi 
Pb      Qu - 96/0 idepondim-, on the Pb content of the charge). 

Massien,   ucozek and Adatti   (3)  have  parted examples  of metals  recoveries from the" 
Du isburp  l.o.p. 

it. Heal,y in his paeer deala ; ith the question of zinc arade as produced directly 

fro,,» the l.b.F. oondenser/s.parntion catoni, ,s «ell as with the methods of vacuum de- 

zincing and refluxin¿;  toward the  production  of respectively hi^h-^ade  and special 
hiph-(;rade metal. 

me capital cet of installina a compete  I.3.F. plant can best be summarized 
as follows: 



Sib.  Zinc 

Load bullion 

Sulphuric  -.cid 

Cadrin 

Copper   in 
bulliOU 
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70t0oO   tono  ,,-r ye.,r  (includili,; 3SÛVO tono  e^cial 
hi.h-.rade  zinc) 

40,0u0   tu;.;,    >   r  ¿. or 

120,000   toAV,   ch r y, or 

lüO - 2uO   teer;    ),r annum 

4k^o  tontj   /or  annum 

The figure US$.375 quotai o h ove  acmur^s  a ,ru-n  fiold sito,   and  include*   the 

I.S.P.   and followm;   enmare   nlontn;     sn.u r~,Lan t,     cid    :l,nt(   zinc refluir,   pyro- 

metallur,ical   leou remore   to r .cover eli v; lu. ,,   eoa. lulIi Pl,n ,.,   e i flu, nc-tr, a tnu e t 

plant,   oro  storace,   offie  e,   workshop*,   V bore torios   trmnport,   ae  w.,n  ;¡sí inorai 

sito  development,   but  do.e  net  :ne:luu,    Orkane  ce   it, 1.      ,hie   -,   .¡n-etiv,   , rie,  f;op,r 

in USS has boon converted  iron, ts   a,   usii. ,  ...  r,otcr  ,f   ,M  .,h ,   ,;:  laSi.d cn U#K< 

conditions  m  January   h;6o).    h.turolly   tin,  oiZo  ef  i.o.i.   :,,;  ite  c.u>ili.r,y  plant, 

is  well  es   tin,  sito   location,   will  , ,'f. 0 t  mo-iil ie - tiun»   te   this   ,nie   f tor. 

An  important   factor  thet  hee  ei..e.r^d iron,  the   el*uUe   wine!: ue,    th    orec,,S3v   i« 

the  highly useful  aeooot of collaboration  of r     p  r-,,   op   i •.     • 1   '•   '      a,,o t       n       i 
  "•     L'' A • ' - • ' •    • • 1 'J..'    •.      lu   ,U L   I' 

exentos of data and ideas on operating techniques and d- ,x„n oponente,  ac w,li HC 

Metallurgical   dota,   1:.;  be.in;, ontauai .etuvlly  c : ri ,i  out.     Oth, r aetivitieo   er, 

visits   of porconn,!   to  .aoh otlu.rv  plaihe,    a   well   v.   ,,,aen  vi; .te   ir   t.h.     Peìnneal 

staff of  i.e.P.Ltd.    Conferences  of  licenses  are arranCed et approximately  3-y   or 

intervale.     Process  development  n:  .;u;,  bae.,u  en :   oo-ordinat,o.  Mv,..-rr, ,  ¡„akin,-,   a 

erootly cccoloret.d proves  poBSiblo.     Ail   thoa.   ,1, nut;;  of c, 11; her ; txon  aav^ 

resulted in  the  appréciai lo  dove lepmont  in   ih,   ,,rocoGs  ;;hioh ae   tak,n  ,laee  and in 

likely  to do  e¡o  in  tao  futura. 
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