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-* •««  *r r» *-. t.  -    *,**»  *fc*   -«*.,#,   •».   1 Mut *M        ,    *a$- ram 

"fr**" Third ¿r^Ui-  i    fxprr^trif only  th»? ore ^ and c one en trat f.,;,.    Ito-, 

I reduction  of  *h^ »in-4 m«*ai-  U *he  t%^k for futur- dfVclof»#nt. 

Nowadays only four countries could be named as min«rs of le*d arid linci 

Algeria,   I rar.,  Bolivia arid Honduras. 

The  Fourth Sroup included al 1   the developing countries which were rijt put 

ir.t;  the first   three groupa.     It meana  that  the consumption or production 

cf  the metals in these countries ìJ l.-wer than  10,000 tons a year and 

consequently  the influt-nce   -*f lead and zinc on  their economy is not 

utrang. 

Each group of the developing countries have their specific problems and 

of course these are different tor consumer- and exporters of the metals. 
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4,*-*« * #t#  "•ing î**.-* m* ft*. » <*,* i* ut t»*«.^i nf^*%*4| ««ra« n# 

»    -«4 «M *if-   ,%4uraf>uait    f * r-   ta» KSdOc   *-«/• • y*«r» *t «batti 

* î- ¡'»^  •» **-  1^ **•-*»#  «ftl »fco-*«   *.n «m^r^  »tpn^fi*    '«j-«t!i«   >f 

•h*. a«*t»4*     -      -v*rii".   tu  *,-•».»  H*-,     k*ring »A* §*   ifti   fr-v-i   fnw*i' 

>-*<i<   un«? «r^f   .:   »lu- a»v*l;|4«i      wtti-ï •? *>MU gr.m ..»j. ïMI yttr 

*    y*ar  incr-a ir% f*-r.«r»i   ¡-«4 •»*,! tin,    -.*n:m»|>t ».ur»   »f  th# 4»w»lapâ«f 

«f.-rlil «4  if  »i«. r»»».-  .4   ,ng >t »#t*U pnáucUm  iê  th»  MK# *• it wu> 

only for -une: but for 1M4 »^t*i •,# w*U, 

It is un4«ratooà that pr.bi,*Bs d»*ll^- with ««lUiif Urne ma. Um 4» 

the d«veiopin« ceuntrier trr mor« laporttnt than my others in tíil^ 

respect.     Practically ali   ..f tht» dev-: ipinf countries have  to  think about 

new smelting installations.    They net-d  them fcr home utilization of the 

ores and concentrates which are n.w exported or fcr production of 
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!•     flHS'   ír*ARinf of IttftiAt ItiiMtn in Ntt*Ui 

t.    OTi 9f WVRm V) Of« çoffffiHli 
(ft) Joii t venture for development of sine *nd 1M4 alno «nd to 

export th« concentrates obtained from such Bin«« to Indi«. 

(fe) Supply of expert officiers frou Geologic»! Survey of 

Indi* for development of new Eines. 

(e) Supply of mining and beneficiation machinery. 
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li«   ihv   j.*«¡»t*r   "A  KevU-w  ut   the  M« ni   Hit tors  Aft te ting   the 

Possibility   of   Development   of  lead   and   Zinc   Industry   in   the 

Developing  Countries"  V.V.   Ts>ganoff   examined the  very  numerous 

factors  influencing  the possibilities   of development   of  the lead 

and  zinc  industry  in a country.       These  are mainly: 

(a) The prospects of  the internal domestic market  in 

connection with the objectives  of development cf  other, 

consuming,   industries in the country. 

(b) Possibilities of  sale of lead and zinc for export determined 

by the  situation on the international market. 

(c) Availability of raw materials,   in other words  the  existance 

of explored reserves,  high metal  content in the  ore,   favourable 

geological and mining conditions. 

(d) Availability of  technical means,   i.e.  the necessary amounts 

of power,   fue1,  water,  equipment,   materials and  transport 

systems. 

(e) The availability of personnel. 

(f) The  choice  of  flow sheets. 

Summing up  the  results  of  the analysis   (made in this   report on the 

basis  of  the publications available  and  the experience   of  the 

industry  in  the USSR)   of  the main  factors which may  have a signif- 

icant  impact on  the  development of   the   lead and zinc   industry in 

the  developing countries,   we may conclude that there   is  a poss- 

ibility  for the  industry in these countries to be profitably 

developed. 

This conclusion is confirmed by the  following generalizations: 

-    The production and consumption  of lead and  zinc both in 

Industrialised and developing countries for the   last 12 

years have been steadily but  slowly increasing. 

i 



- Lead and zinc prices at the international market are 

keeping more or less stable. 

- The inner lead and zinc market in the developing cmmtri.., 

being though in the stage 3f creation, is neverthei.i« 

promising and perspective. 

- Raw materials conditions in the majority of the developing 

countries are favourable though not fully investigated yet. 

- Due to the development of other industries in the,, countri«. 

the lead and zinc production development cannot be handi- 

capped by the absence of general technical mean». 

- Transport communications mainly depend on the economical «ml 

geographical conditions of every particular country. 

- The personnel supply problem can be solved by training 

specialists abroad. 

- The existing and newly developed proce«.«, for tha produce«! 

of lead and zinc are highly efficient. 

- A contributing factor to the development of the lead and 

sine industry in a country is the possibility of producing 

by-product metals extracted in the production of zinc and lead, 

such a gold, silver, cadmium, bismuth or selenium, and expecia- 

Hy the need for sulphuric acid, zinc vitriol, sodium antimon- 

ate and other chmical by-products. 

- When estimating the possibility and profitability of the 

development of lead and zinc industrv u tk. ^  r     * zinc industry in the developing countries 

th, interdépendance of many factors should be considered. 

Therefore this problem should be solved for every country 

individually by the way of thorough technological and 

economical comparisons of the calculations made for different 

schemes of the material processing. 

- The most promising and significant process for the treatment 
of complex coritt rt nt ,-- ••.-,,. ,;,-;.. 

ead and copper is 



(i) 

fern, our point of view the so-called KIVCET method, developed 

by the soviet specialists.  The word "KIVCET" is the Russian 

abbreviation for the "oxlgen-flash-cyclon-electrotherraal 

process. 

This process providei for the smelting of five materials in 

the blowing stream containing oxlgan in amounts varying 

from the usual percentage in air and up to ICOt.  The product 

obtained is then treated electrothermlcally. 

According to this mathod: 

a) Smelting fine materials In the blowing streaa ecu b« 

•ither flash as a straight torch or as wh« torch winded by 

the cyclon action or any other means. 

b) Further treatment of the molton metal takes place b©tt* 

in an electrothermal device directly connected with the 

•melting equipment and in the separately located device 

connected with the smelting fection by means ©f a launder 

used for molten metal conveyance. 

In case the sulfide material containing «or« than 20% 

of sulphur dioxide. 

If the oxidised or poor-ln-sulphur concentrate« ara to 

be treated then some gaseous» liquid or solid fuel should be 

added into the smelting process. 

The advantages of the KIVCIT process ara generally ae 

follows: 

Granulation and sintering procassas are eliminated} 

high rate of desulphurlsation Is achieved! 

small volumes of gases leaving the equipment ara rich with 

sulphur dioxide (70-901), making recovery as -heap sulphuric 

acid, elementary sulphur or liquid eulphur dioxide economically 

attractive; 



bent evolve: ír,-: -,fi .xvia.ng r,ací.:on t.ki^ PlfiCe in 

the charge ií, utilized vi thin the process itseif fot sraelting 

«r.d additional heatirg of the charge components (this reduces 

•itnific«ntly the energy ccncunptlon during the whole process 

in comparison with rr*ry other methods)« 

the cor.BUTiption of hie>-grade coke 1S fiU-lnAtfidj 

the preceif provides fot the treatment of leai-and-copper 

coaplex concentrates vhich in tum oaks, it posaibl« to use 

the bulk floatation r^th^d» permitting higher rates of metal 

recovery fr.-*r. ores luto concentrateli 

the contiguous proceeeirg of the material within a «ingle 

plant is readily adaptable to automatization of the ailn imiti 

of the eysten« 

•••••«•••••.a,.. 



ïn thíí p-a^-r   "Pr^i.-.- t*  (.•:;• ;.a*d  ano /.ir.-'. livKntry  ir, «vhu 

t^v€l:-ping C^untri-i in tht  l'POV ty j0R0  Carlson it was stated that 

the prospecta fer the lead and sine i:vdv;strie.£ in developing 

countries vers doaely tiel tc- the. fvivará «ctioiatee  r£ these 

tnatals consumption In vcrld eecT.-;.^y,      Mr»at ef developing countries 

!     enjoying deposits of lead ¿mi «inc.  .^¿1 arid producing both metals 

I     AX: expert ex s of cancgntiate« or m*talaa 

j 
Í     There ara «avara! msthtd« of n«a«a«ir.g futura eonaimption of 

natala.      Tha moat pt«cl*«0 baoad oa dutaralning of end ua«»# ©an 

"     hm adaptad bu in cat« of highly industrial liad e<»untrlaa.      Tha 

J      autdlee '*Re4:*uxce« f-^r Fraad-»^   "Reav'jrv »a In Anarl«A°s Future** 

1     and HU„S. L emend f->r Salectad Nw^nr;*» Hâtai* Esd t?se Projections 

tv i9;5** all aw f> 4*»«t« elth fair «Witi^urt« tha vrlwma of l«ad/ 
î 
j      line ¿,on»t*Bpti-jn In tha Imitad Statai up tn WaO, 

Hi« method "mind sn correlation «rf aanauapt^on and expansion of 

Indwatrlai pt,-d*j£ti~n or prsdrntlan of «Arabia« caí* ba adoptad 

in aa:.«««lng leil/tln«. c~n~<urptiao 1ft irci Id *^jr,c*cy»      Tha above 

«wthoU  MI of ni» avail  r-r *.hi   ! ¿vaHptu*- %,.*;! with  its highly 

•ltff«rantlatad «tr*.tur*   £ lr.t«etTlal yt A*¿ *1 .r-,       fr,«-. at<jdlee 

©ad« ly Econjatlft  Int«lll«t*ni«. Uvit it In l:J»rr*rf that a aatlaf- 

a<tC7y r»latlr-r.*fclp -*tn%«n tha iaaraaaa^ la OVP and laad/tlne 

c**isv-ti.fn €n» fcé «is*.-.1 I'«had«      fvr 4frl*¿*n c-jn^ri**. ê.rh * 

ralatlonahlp IM« act ««tat llenad* húaimt-      *; d^utt th*  prni*ctir>r 

of aatal «mayajpti<in «an ba awla fot any darei "-ping cc\a*try,  taking 

Into cofialdaaraCiofk «pacifie aoodltlono et itt mmum?}    it would 

ba advtaafela u «ak* reapertir* ataadla« in ctixtrl*a Intending to 

«tart lead/aXm productif   '    taaat doma«tic d«naswd» 

ladanatoSantly froa ad,pt«d mm^mêm of pioJacting tha d%35*nd for 

l*ed and alna In vor 14 m^^my mA av«raga anamai rata of growth 

in mmmmçfc&am of tha«« aatal «# fovaeaat In aac«t papara recant ly 

laaoad,  enow« a notable a n r—teni « má fall« v&thin tha llalla 

2.0 - 3.3   par cant im lead 

1*0 - 3,0   par cant for tina 

Hu laat «lght yaar« parlad ladloates that that« projection* ara 

correct in principi« tacanea th* «vataga anneal rat« of growth 

in coe^uRptlon of load in »mrld «renjanr %M cotaea of thaaa raare 



ancuntad to 30;
# p®w rnrnt «ad tfem» «f sine lo JJ p« eant although 

that gfwth WM not it^T «ad Ha MM paar« taapcraxy daelinaa fü 
eoatyRation wasm psmouneado 

Ina eaasa£tairi«&ie faattwa ®f %fc®*» «i^ht paart wa« a salatiwlp 

Auf Jaeraa*« ta imé ani aim «^nawapfeio® in imyml&ptng nmmtrim» 

m'wmmuw t? tm tih* +m\i*à mm ft» tau *»*p*eto      lha «waga 

aiaaaai part,*rttafa sata «f gsiwtfc te «¿nauMMptimi m 4mlopin« 

««amtriaf MMwnt^rf t« 9.Í la mm #f ia*d ami ta üb **,« -£ 

• la©.      li***» air* t***««« t« Uitmm ttìaai *«** ttaMliaation of 

* ìli «Atra?, t» ta«4 and «4« walr« thm 4imu»m4 p#ïiod and th« 

*.-•?»*• 1û ^fA^n^ft» vf fc>-**« «ntal« as« ax* %f* idratai »ait -ranghi 
êf a piantata attl'OD, 

Ä* «et&fltp- <* tha Xata^aatloami U*è m&ê lias Studp Qtmsp »at 

i#  'A lf$r- «a »-aapriaiog r-^anap«  t/*f v^r «aafett «©<r.tria»#  aw«t 

^"^ -f-*^** prod**? tre ani .^r.»isi  ,f th«»« n*na).a,   anema 
«r  •entai-.,- -, influai* >.« *,*  IUMî.îî.Iî; m «f th.  ».44 a.-.!  *tr»¿ 

**:-*.«<•.       ** g**** ir,  laad/ii»:  -vur^pu» l» Uli-*  tr_fVjannad 

«1    •  ^r rattan« aF-.fl«   laadiag tu   f<xa|   , ^ M ap*lUat!«i«  #r* tho« 

«••«.:• «M t- Ua?T9Mi ¿ha m^horf.   *f pro^aaaiag ti:v  fatti -producta. 

T*     ^-.4f..a?*-a» »<  th**t  t«a«aie>: <~rtw   • ^nrtad  v, b,   Intanati*» 

4* -I «M  l'a.   taa«*f*,li ^miaa**. *.  M   •• t wit*.-* • JgMfieaitta. 

1*'   «.«i'« rv:»** lu laadVua fti, .-x-rt*-;. to da**ì r«ng cvatrU« 

f     WX.-.T  *>a  -,    tbü  «iwt, that r.,.a   .•-rvo.rlaa *t.  f^s^lrf  ^  at tati 

»*Jt#* *n*u«ai»€ »f  Urte* ani aV'   t¿ «.*  initial tt%gr -t  Industrial« 

•'*ri.«„      ~-aap*rl^ th* par aa;,!tA U,i/fiac tr^d-r.,  which 
•r- lati« *aarf^» anai«r9 u tBj> 1n p#ï  ..«^ ^ ,§u ^ áfHc# 

aaut   ià«at  1 pa* ««nt: «f aaft**»çfti-m  ia 4awaÌ4*4 (v.jnttiaa 

».tamul pmtMaitia«  .f aj^^ f,  .osnâamtia»   t fcHa.t aitali 
ia^^Uaijat   -^antilaa   41 M '*« . n 

ii tant «aaa ala* «h« amtMtJ«« -t vM Wmmlmm a.a^Uttdn and 

ï^t f^mlndat aa#^Uriai# iaitJ.an.d a fav paar. H,9  «u» ha«ra 

to.^ affatta.       baüaa í-aad^í^  '1 t-matî-a Cantra li   ralautta 
-^yanM la itut  ö-a*»aa, öar*-„lÄt M «J H.^, plm to 

F--^14. ^A*â«a  aaat*tanaa  !•» ^-   ,-   pvaaaaatai  4»a4  ma  fine te 
!•-»*• riaa -.aaatttaa --a a* vit::   f  £   ,^. atiiaulata 



(3) 

Considering th« ábova nontloiiad ftudiaf ©n th« pro J «et ion of 

I aid/z Ine caavunption in world aeonomy 8 tha actual rat« of growth 

in consumption of thai« mo tal*, over the yaart  1960/1968 end the 

iiv«iy activity of international organisation« it ©an b« assumed 

that tha average annual rate of giowth in coiiamptioxi Wfcf 

1970-1980 would in all likelihood aaavait tz  s 

2.5 - 3o5 ptr cent for lead 

4.0 - 5.0 p«r cant for sine 

end in developing countriesf 

6« 6 - 8w9 p«r cent for taad 

7,S - '*»3 pas. tent for «ice 

The f.sttausptiui *ii   i a* J i,i  i^8'> in wo»! i ¿«cava««/ ««¿ludttag th* 

ce&tralLy planned ••.virr»icj wc*u?.d than r.'e*r.h 3,860 to 49320 the««*: 

ten» and that *»i tin- 5,*#0n n/i  6»600 thcu¿*£'J ton*. 

Th* c^r-Metier, ©f  ¡*.*a/*:.¿v:   ir Itvraopi.-«.     '»-t.frt*-.!» during i*#f 

tight y «ax s «Mi rising »a.:-«  *h*rply¡,  y#t   ctu*  production ©t both 

tuncar.tr***« and tL*r«i* %-aw en^mûi^g «t   a  • ^i.nd«3 *** »y Ijwet  ret- 

rn«s  ir.  d«.v«iap«d c-unr* .. In-.r'.ï.^  tha*.   ».-.-l^  '^ jsoductirv 

i*«d     . :TK.«atx*Uft  m 'l»./^lup««f   :-*rtria*  ?v     /  p-r ^L,* and In 

levtoloptng on** bf  •. "Jy  2 »J  p*-*  ••»nt.       UM   M .-J^vU - :   <«t «Inr, 

: jSk.«'.utii it*f**- d .U* tH^*l .pía caiaittl* -   '.7 *'-<* p*-ï  •'-*•• «^ 

in d*nr*lapiaf world k-f   y-* p*x .-*••-.•- t.-nly,      '••.*  pxi*w*tl-ti cf I** J 

ft»** In dava 1 »pad c*- .rtrits tr%   .>«   p#'t «.«nt»   *tiil,  in i**elplfig 

Aalati'.  an* Af ritta« 1 <»w»ttlat  3ropp*4 «nd **••    at ir» A»-..¿ir.4 se** 

by otti y 4.1 par «*ft? .        in 4**. sloping teuatt1.*»  »oUly t&* growth 

in Ein*  production *»s «ara rapid  <*la) than  :n da^al ¿p*d *n*e  <*» : 

The appraalaat* favai ;d **tl»*s**      -t nan prod •.*?-'   • mp»^*ti«»  i»" 

Individ**! cawntsia*  fsr n«*t   :*-í *•«• i*«***t* "•>** »Au* «^ 

•saltar prodüatle» va-jld ¿os'iru*. »a eayawi *t « alitar lata U* 

damleplng th** l* dcvolapad centri**.       Moa» ^.a i^-«citia*  «f 

i#*4 and line <»fo* ara x«portad  sr.iy I© AvfaAtlu*,   *-:llriaâ  Isa« or- 

«hair  tlifht tiUtti*•  i» fartt «.«d KaMTa*.      P^ ti» r*^^**•» 



m 

caittelfcl«! won »patted ady Ui A1§MEU9 bâte with poor 
tes*»*««» te Nucido 

To estinte tte UKpmaUm of lood/ote iMrad^tlaa te tte „^M 

«fid IB ditrolofijat e»Atete« te *»»* tte 4m^á tvs eonra*tloii 

immms* ovar ite pogivd 1970*>ltl0, te« **«*«*. 9t mtml 

W »t &m di»»*»*i und IM» odai/atelteir  «y • •„• *i« «M to 

I* «t**«***.      Ite ircäd a»««»»! «ai feÄ.*^ *»«•**„ tß 

IM« one win« ô*a te ê*z*9**A ipateaftBotely **  *:o «IUI«.: 

tau *ff l*«d »*d 75 «1U» toa* off «tau, ¿*i* K.iaufh *, ,^fe 

tte to*t« te 1*7«M«*0.      te Mijrm «f fete U«f/«tec 

^^ telifie* ,mm <t*%m »*,«,, .tALwtef f»* Mt iap*rt 

»*i*;;-tl4y •laB0*d   ^;r.«Uf   tàmàM  te W*£*   t ;-.   ft««««* 

pt^uj.^m M^ittM v««di«d te te »M« ¿g» cantío* la 

•**te§ A'-ç*rt te ite tela»«.«« of HÄrtte,'**iwcÄi« «vtv tíio 

**•*•   î-< /IfiJ Md  to  tU   £Mt ttet Oll   *.,  M»iJ   «d'iti«  t., 

i*t-Nte-.e-.< • ., -f 1«*# «Ai ti»,   üs aotteUfri «*•»***.«  ;» aétithîi-g fch. 

»•mil;- ^»jf ^¿»^ t1>  ;, «a|UÄ it t4€fs t;.t *»,,, ,« ^^ ÄJ. 

filate* e •  ;   -t  tte  l«3.   •-   Jf.A*   Vi   tí^ttüJ  tt*   tr-r   lMld «jvt 

^ tb. -*.. I t*w ff»r »if -^. 

'** *-^l «vAUte-.,*   * f*f ^^tÄi.x-.'pr^jrtM^i teline«« 

•od «*    .».«rrlm off •»••Ante:  ite-«,,-, i* »,, -C^.^JUI it^ 

it  flt»i ^.   ftilWl ttet  d.i.-r.rt«,,,   .,   «ho **  5fl rrtJoettoB off 

**tel ^«»«ptltt BMi  i«*4   -^„riî   »M-ilttíw *-U4 te t^ulMd 
tun* t^ iiMu êî. .    J#ei7 t:.. ^a tÄ# ä1 {a fifte ^^ 

» » « fj ^#  .. ...31   th#ttaaB¿ t-^0 
•È   «te-¿ f^A    «i—• .._. ;_    ~M   -  . 

it.* r^i^^te «ti A f€W #UÄri t! ^ ^ r^^.tt« of tte«o 

-telo te é*-!^  eo«t«o;-. -   ^^i  f^ ^ eoBo-ptto* 
•ff  tteo»   MIMI  ^  t, ^   ^mmt   :|      ...^^^   la-   la4Ui 

***» tte»,  IMBM^.       to  rwotfUi •J^^tiag M« Mini, «„^î 

M».«fetaote« te* Mf«itÄ of ««it«« (O4UI1M i»taj omoote 

*^*WT" -«P»*#l   IJMMO   teAÍ*{M«. ÜOjog  tte««  e^uotiloo 
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Mo3Pô©€9p Ttanlala0 Bolivia,, Basite*«*  ï®m0 Algarta, Cva$®9 

Maxies» Buseaa ssd Iran ®iß ba mmh#sm&* 

WÎaâliff, la *mnt? dawalaaiag bauntvlaa thmiem m dapealt» ®t 

laad «ad same ®ra* r^fc y*t «&!**-£<,      Wfth nti« production c£ both 

••%«!* csa&ng tat® ^fritsation m thaaa v-t-wn triât,, *op f. now poos 

eoKunaurt öf l<*a<i mié *&m9 fcaaisr ifafuatsianaation would ba posaiM 

*ad toa ét?mt®vmmt ei .«oaliaatioM fo* *&••« natala would ba 
ttiiaiiatado 

ás #M«g«atadl frai fea« ab®va eonaidaxatletia this« U favmixabla 

mtUtk 2©r <aui<ea; «xpanaion of laad/sln& iMmtwf in the yaasa 
H7ü •   '60. 

*a tartar* taw aaava s£ dcvalopiaf &suatKiaa within that axadnalim 

ttmvm .;t% la •oafoiwlSr with tasi? t«a*]nr«a in oxaa and with thair 

&*Avlé : ..i iaémirla.*, asá * oc 1*1 pmgem** tjat iifarl» tirm tbm 

3fgaai*»ri'ja« cf ft&t*1 H«tioM davrvtaf tu th*t «la *r¿ Ëwm 

öaw**m.%r»*a  if tath ê*.T*I,:.pin§ and é«r«ic»ptó .„.uttwiaj w:ml4 ba 

ft« U; -. umátitm* ìi laad/atnc t^«r,*i«a te Sa*, wtola wssld, 

fitwt    r ili u tthi darti-ving e ..trtAaa, i« th#   *taMllaatloa o£ 

to« «*".»•i« **mmm&'-%¿m*v*-*ém.tti*t b*laaca mA <:t tattala p*lc<»- 

at th*   -irti *3«0U*U >•* «.«•patt-* .   * to tat #ui^*\twta#>      Tbi« 
W ti*» "-^Ift tâjrffet vf th« lrcam«t.^cwl Lawi -r.d /ine Studf Croup 

aaji li« #*tSwttw alta« w.tjt ih*     -  ¿«reattori    i. *.L« «•**>*: 

ia„  farti s J «ai./ of tat UnM feat » in raapaet ci i*on- 
;-Ul *tt*a* t% •**«• t»Ui;ft   i« llfcaly t~- ateutw auch «taMl- 

Htaia. «nti*aU i¿a*ta> 

llbacaiiawtiam «i tmêm, ww***l *i «p^t* twataa and 

¿iwtilut af tamtam #**¿t« ar* aéütt4aaal iaaüti havia« awfe*%antial 

afloat* m ta» fwwdtutia» tf aataí« ia éWfwi*f t»§ *«w«t*i«a. 

IWaa  ut pwwèlaaa i*.l*n URCTAD aai a aawAav ai jthav Í&tast>«Uonal 

tmttmm «a« i»«Lia§ with. 

ta êmrnAÊQàm§ mim* t%*s #f%ai*4âat ta laaaVêliac 

if awt apva'   -t**        Du« te ilhat» ah^aaa«« *>>* t«#t »- ocsde 
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»• tf mo MpMl« of tJ**t métMtty 
et» deatotie r««off*oo «A* n*%-*t*o      ft^ M#t#t*oii# *f y^ nut*« 

ftttioao ox^i-t« la »roomito* »ma i*»^o»«*« t» iMftvi*»l c^rri* 

or lr, lail*.4iKl »toto *a»'*r?i-îW ^«ai h« vtrr wioful,      "Survoy 

of Xaoi oui Utm N&BlAt **•* ¿mitlitt 1» Ita»»8« Me« m 3 «¿6 «lthla 

tíw» ïfcifeoi Rot£on* Dov*l®tcMnt rn«tHM t» «® <tww}4« of that ali. 

ft.* ^rr^et »T«ïb«tiflB üf citar« fí*íf ooiu!;-,*jstfci"» öf ceoyUto 

W*a*#  *tó  Msi"*'UM   le OOttt&ftï  ilfflowUy  fi*  fs«f»ffIOMIltt  wf 

¿*^I-^4«i ©CM..»-.»**» &«sa* otw*» o&soolonolly.,      te atjoetlvo «val* 

«**i» ©f t*®®® offM maé® te? «teatri Kofeln Snitpoiadoot it**vlooxt 
eor= »c$s*«t tito boofe £Îa@â«o 

t.tt&¿qg of l®e*i «toff c     n» m®ém& tabfton&Mtlon of Bs;k*a 

nUl %:.m£ mt Mrm »**»« ®mt m* m&& saofclotleotoi toetaclogr 

sm. %* ^oofcoKoi Ir l**ol otftff 0      u «wlá ta, <Soficoblo0 !ùoo«sp*ir, 

^ tasóte: «¿»ea.alâ^t« «tai lütow f,^v<i tef ¿HE« * ta«» p&o&t «nttvo 

:.*V  **»*fctl,:rtí  ^ fM-*4 Hittoo * .«oftotoae* fe© feho doooloping 
'r:.u,:,i -:AíV4 |« thía 4í irritó .^upto*. 

^  #ül« «tiaotOMït  $^*wfji  ^¿OCpffiriOO  fcjikyn  mmt fey dovoloptag 

:^o.la*M -í* la ai*j> ... »minieo*.i . ^a loe*! opoeUlloto coime* 

- nvtdírc*! s-   c„* *iu** teâiAy i*.-.,. v>1t «wolloblo tfcovoo     Expor» 

-im,*; oatiatesntt* tfttoom tu» -^¿..«otoo looi «4 «im iaduotí? 
oofc*L->*U« ce   -ti^í ? .„* of om^.iÄg **• tBéWojr -:fton I#*A in 

iooolavtftf OOOMKíOO.     mtll lo^d -»ooUlloto otquln *pprvp*Utm 
•trof ^olenol ^joliü^ti»* tho«tí -    li(i#d fejr ojj^ nmtlftBê 

toltolo»! ocottclo «oii «UvonitUo ¡o tüooo ooootriot «hidí oejor 

of tnoi/olo* taiootfff «houli «n«uro 
Ofwtfotlat« la fa««« fiali«,      AH 

»••tatooK^ to •t*r*l©jjlftg 

•ita **mmzlmml ^miiiUmHmu 

" littâit   f'ÈfsOI o 

i.i«bt«to«  &o 

if   È 

io to toa 

ottica it .» 

looo»y évpol 

la tiui t# praèloMi i^miii« fot«|^i t 

-f   fmm,-%m  tf-mAm   la   l*«*/««**   f 
ffc^rt^.* 

•f iooi/siae lniuotzr 

poli«?,  »M opoelfle 



require« »p#u*J «pfripmf r?»t i I í »r*i§r¡ trede officer* m ••>--.* 

of developing count rU* *i<jutre r.ecei>earv routine the tiilittmv •» 

United Net« on» expert« tent there en refute i of the Interfiled 

Government « »##m» «dvl»«ble, 

In eil the «bove mtntiontd cases the service of tht Unittd Nation?. 

experts should be temporary-  Education Jtnd training of local 

specialists involves long-term stays In highly devel'Ved count ric- 

as an opportunity to gain practical experience.   Trainings of 

that sort sponsored by the United Nations could help the developing 

countries to complete their ovm teams of experts. 

It may be heped that the present Expert Group Meeting organised 

by UNIDO will be a further step towards the expansion of lead/zinc 

industry in the developing world. 

Conclusions 

1. The projections of lead and zinc consumption to 1980 assess 

that the average rates of growth fall within the limits: 

2.5 - 3.5 per cent for lead 

4.0 - 5.0 per cent for zinc 

2. The total world consumption, excluding centrally planned 

economies would then reach: 

3,860 to 4,3/0 thousand tons of lead 

and   5,900 to 6,600 thousand tons of zinc 

3. To meet that demand the new mine capacities and smelter 

facilities would be required within the limits: 

440 -  800 thousand tons of lead in concentrates 

1,780 - 2,530 thousand tons of zinc in concentrates 

630 - 1,100 thousand tons of lead 

1,560 - 2,260 thousand tons of zinc 

4. The consumption of lead and zinc in developing countries during 

last years was rising more sharply than in developing ones, but 

the production of both concentrates and metals was expanding 

at a considerably lower rate than in developed countries. 
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5.  To secure the share of developing countries within the 

«xpansion of world lead and zinc industry the following efforts ft 

the organisations of United Nations and from governments of both 

developing and developed countries are required: 

- the stabilization of metals consumption/production balance 
and of metals prices. 

- further liberalization of trade  removal nf o,,««-«, aue» removal or quota system arn 
lowering of import duties. 

- the assistance of the United Nations experts in preparing tl 

best economic and technical programme of the lead/sine industi 
expansion, 

- the objective evaluation of foreign offers for construction 

of complete mines or smelters. 

- the assistance of the United Nations experts in training of 

local staff, temporary assigning the management posts in 

industry and foreign trade enterprises, technical schools and 
universities. 
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In the paper  "Lead and Zinc Industry in Peru" by A    Labarthe  the 

Peruvian position as  related  tc   world lead zinc productícr. was 

described  as well as   it"s -bara  ter,   its   structure,   its  possibil- 

ities  and   its   problems,       The   paper   »ubmitted  contained  informati;«, 

not   generativ   available  about   di st r icu*.. or-,   po4nt.s   cut   cit  reset';-; 

and describes   Its technology  f.r Mining,   concentration and 

reduction.        It  also   il lustrate*  the changing pattern  of  product: •..: 

marketing  and   indicates  •'he  role   :f   foreign  investment   in the 

development  of   the mining industry Finally  it describes the 

participaticn  of government as well  as the  legal   structure of 

mining and  gives Infortnation or» a  specific project  for  the 

installation  of  a zinc refinery. 

Peru ii a mining country as can be ascertained from the figures 

given in the paper        When the  Andean Mountain emerged dividing 

Peru into three different regions  it created  a very difficult 

problem for  the  integration of  the  country but as a counterpart     ' 

provided intense and diversified mineralization which consti' u't 

a fundamental   resource for Peruvian eionorry,       Early  Peruvian-   ^ 

the   triza empire were  already mining geld,   silver^   tin and •:-opp- - 

This  diversified and  intense mineralization and the early rniru^k 

vocation might  be the reason  for having had in Peru always  impor   ¡ 

productions   in  the hands   :f national companies, 

The  country0s  economic dépendance,   present and future^   on the 

mining industry can be illustrated by th« following  figures 

In  1950 mineral   exports represented  2á„5% of  total  exports whii- 

in 1968 this percentage has grown to 51  1%    Dollar wise this nwä-.- 

an increase  from 46  to 442 millions 

To the latter  figure,   lead exports contribute 30 millionf  zinc 

33 million^  but  silver contained in the  lead-zinc experts amoun'- 

to 50 Million dollars vhich makes  the total value of  lead-zinc 

products 113 million dollars  or roughly 25% of total mining 

exports, 

Peruvian lead-zinc exports account for about 11 to 12% of total 

international   trade   of these  metals. 
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Peruvian production growth of lead la tha last Un year« ha« been 

équivalant to tha world production increase percentagewise    - that 

is,  about 2,1%,      Zinc production has increased at a rate twlca 

the world rata that ie  10„7% versus 409%o 

Participation of Peru In tha international trading will increata 

even further according to present developments in areas of known 
reserves. 

Lead-zinc ores exploited In tax« consist at « rule of orapiex 

minerals associated with copper and silver,      Ae it was already 

mentioned ,   silver i:   tha most important in value..       As exceptions 

•ï  che  rule,   m the  last few years two iioportant deposits  are being 

dfiveicp&d in which sin-*, is tha only valuable metal, 

As  tj the geographical  distribution,  laad and zinc productions ara 

¡ocated in the Central  Andean region,  n.ust of the mines being 

-..tuated at «airirudas  in exaass  oí 4S000 tastet« above  saa  level» 

"his region u connected to the pert of 'aliao by g5od all year 

-.und reads as veli as  by realroad ,      This will no doubt be always 

he most important mining gone fcr  lead-eioc,  but ether areas  that 

d.a not have  cran «porta tien facilities  in the past shall become 

portant contributors   to production. .m 

It  shauld be pointed ou* that 23 mines produce 90% of the total 

lead-zinc export«. 

Estìaated ora reserve» by recent calculations are of 2 million 

ma trie tacit of rece**rable lead and 4 million tons  of zinc. 

A^;   the present rata of extraction  this means a 12 year supply 

of   lead sad 13 years  of  zir*2       If prospective reserves are  added 

wa have laad for 35 years and zinc  for 50.       The important  point, 

however,  is that reserva* are being increased every year and that 

exploration in Peru has yet a long way to go0 

The Covertasi- has a very eabltieus program of exploration which 

shûidd start yielding rasuite «¿thin tha next three to five years. 
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Practically all  mine production of   iîâd-zinc   or«   it concentrated 

bv   flotation.       Machinery   for   small  p.'ant* up  to  a   300  day 

capacity   is manufactured   locally.       Larger plants   are mostly 

imported.       Differential   flotation  to  produce   two  or three 

concentrates   is  generally  practiced.       Separation   of copper   from 

le^d   is   successfully accomplished  by usine potassiur oUhromate 

to depress  the   lead  sulfide  minerals and  in  other   instance«*, 

sodium  cyanide   is  used  to   float  the  galena concentrates   from 

copper.        Here   i  would   like   to comment   on  the   difficulties 

encountered  to  produce  bulk   lead-zinc  concentrates   from  Peruvian 

ores   for  their  further treatment at an   imperial   Smelting furnace, 

Most   lead-zinc   ores  that   present  difficulties   for  difficult!«* 

for  differerfial   flotation  contain  also  pyrite  and  chalcopyrtte, 

The   idea  of making  a bulk  concentrate   is  a very  attractive 

proposition but  difficult   to  attain.       At  least  we  at   Banco Mintr 

labjratorie.-.  have  not obtained «rood  results.        The main  reason 

is   that   the concentrates   are   dilutes  by   the  pyrite  and  even   tru 

recoveries  for   lead  and   zinc   are   lower   than  with   standard  prat t U.. 

Since   the   idea   is  convenient   and  if  successful   procedures 

are   deve loved  an   important   source  of concentrates   for  the  procer 

can  be  assured  it   is justified to plan an intensive research 

program. 

The   only   smelter for lead and  zinc  in Peru is   located at Oroya 

and  belongs to Cerro de   Pasco Corporation.       Oroya swelter  i.i a 

highly  complex metal lurgican  centre with a great  variety  of 

products Its  treatment  plant1   have  been described  in  detail   in 

technical   article*   so often   that   it   is   unnecessary  to extend  its 

description  in   this  paper.        It   should  be pointed   out   that  Oroya 

has  made   important  contributions  to me Lailurgican knowledge and wi 

no  doubt   continue   doing   so. 

At  the   lead plant   Cerro"s   own  concentrates as  well  as   lead 

concentrates  purchased  from  other mine?  are   treated,       The 

treatment  scheme   is   standard   blast   furnace  practice,     lead 

bullion   thus  produced  is   refined  e lectrolytically   by a modified 

Betts   process.       Slimes   from   the  refinery are   treated  for  the 

recovery  of silver,   gold,   bismuth,   antimony,   slenium and tellurium. 



Vm Une  plant  product. tO.OOO  ton. par y„ of aiactoiytit it« 

•»•* of «filch  !• of  four ntm* purity.      Conca«* rata • tratta* ai 

part  of Carro',  uwm  production.       Tha circuit  includa»  fluid 

bid  roâttln«.   «ngU  batch   l.achin«.   purification  and 

altctoly.l« Total   nnc   r.covtrv   at   tha  plant   I,   7 71,        îraata 

of ra.idua, which ha, baan ractntlv   uart.u «ill  probably brine 

traat   th*ir  ru,|v   "..r-rft i-.u.   ..,-,,-tr.tM   in  Oroya   and  »«port 

tha  cltanar  i   .mantr-it., rUn,   (-,  «ponding  th.   capacity  of 

tha  line  plant   to 90,0)  ton,  par yw ,rt  b#ln§ COflfU#Md# 

Iha growth  of   Uad ami nw production* and foracaata  to  lt»J 

art pra.ant.d   in th. p*par off.rin«   mtara.tint lata celiac^ 

fr» ,a£h company.       Foraca,ta  «ara  not axtandad tayond  1972,  bai 

tha high priority and incantivaa  progrm «nounead  by   th. Covar«, 

«uni  for  th» minina,   industry might  cam.  con.idarabl.  changa, 

to product inn  figura, aftar  197¿.       m oth€r wrtl»  it   A, ^„^ 

that productif win  hav.   furthar  incr.a... but  that   thtr* ara m 

•ufficiant   alaa»nta at pra.ant   to qualify  thu «panai on. 

r*t projtctiona  pra.,nt.d giva  .„  incr.a,.  of   i^d grwth rata of 

y to tt and tha  pa.t  growth rata  of  tlnt production   l, maintain«! 

*t 10,71, Laad anpanuon com», „*xn!> (ttm op#rilUng ynU, th-t 

hav« .nl.rgam.nt plan, und.rway whi!. ,inc production figur€i wtl 

banalit fron, both .»pan,!on of oparating unit, and fro* naw «ina, 

c«nin, into products. ^coréing to tn,„ fl||ur„ ^ ^^ 

will ba 500 thousand ton, of pur. ..tal contant which Mí i, mm 

• L-noal on« «illion ton, of «.rial to 6. ,hippad If „« additif, 

faciliti«,  at.   ¿final lad for natal   raduction. 

üjrfct.tint of  »aruvian ì+Mì/H»*   »r~4. 

Tha graph,  pr.„ntad   in th. papar  .how tha change p^ttam. «f 

«port, of   i.«d and nm which »r« dtffaratu for nattl and fot 
concantratas 

ior  .iptplicity   thraa  -wrtat. hava  ba.n ctmtiiarad,  -Matly, 
tha   I    •-,     and    '#:-•,: 
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!» t»a Miai «vtt pie tur« 7aaa», «*a «tat tad i*p,t* ta IMS 

di«<a*Urwja4 tüan In  Iti! fa* «la» «Hi  lt#?   fc* W*4,       fa^ 

lia« ariatai»a¿ tappeta ci aia*. • !**• fca*«*af< :; ari : ^ inguaui 

ton« par y aar»     («i ui» la«»i pittar« «f*«t «* ir. tain*«, impart« 

ni  ***** 2v thaw«ri4 « pa*jft feafof» éacitra«"  «**rplr finca IféJ 

ti !•«• th«fi SCOO tor« i» IH?.. 

fh« U.S.  «hi«« fra ItSI ta IWi tap*r%*4 mmmé l'\r-'     • y 

tacs«««** hm lapart« t« 11,000 too« I» 1*4* «ai te* Uaa 

ft«« 10.000 ta «lao«t «¿yOOO toms a fa*». 

Qm thè tjaaaatrat« put**« taa pattar* i« fuit« 4lff«r«nt.       afelW 

laarì €'»«aBÄiit«i hm1**  baar> mmpir^eá w&^hmgx   imp ttmnt «.Kin«»   *í 

ili« i,î)( turo*« <•» J  Jtpan, la th« iim g*fa< -apa» ^** *••» <«• 

hf fai th« 'arrtt tifiti fra» a mm 20, o*'-* i» íH¿ ti aiar«* 

1*0 thou«»i**!  in 19% 7, 

that tha ta*,» »I |4>r«icR capital 4« t^rt^aaantai ir N*u can ba 

•aalW u<*i«r«t**4 if »a  . m#i4ar tfcaî   ,1 tka <•**<  «allien   i;Ii*s* 

«f   «lining   #j^>«ttt   1,0    \k*¡ef%,    «-J% pre«,«• 1 *   i**««r   f-r%tfH  --'.«fîftm« - , 

«•Hi« M.LJ   A'I éifî^ii   ftaa ty&laaai *   apaga** It« pr«pond#c *r»„< 

i«  i«sg«i  m tappar «nd  ir«t> ptaiac-tio© tfca*  in L«*4 ape »in-, 

FaT«ifn pa mattati©» i« 301 i» laad «r»-4   ~\'+  .r. «live. 

f   r*ir    H lut briar, • int« «a aaajiiij aa*   » -T í.aaÉa tut *. • 

tacaaoìtgy «c4 aaiatm «f«t«aa af «alatala trat loa«      it alte prc*ot«# 

total ináitatri*«. 

Aa It *w« aa&a at tha  --«tti&iao «f tat« pratatttatt«»« tit« aar»i.¿friar» 

- :   th« i#mt*y aap«jn4t  pfljaacl^P am ala4**f    «tit« asé tf*> *     .«n 

©alp ls^taaaa «iaftiftuaatip tfeaa»pj| farai pi  :nra«ratât.      Thi«  f«t 

i« will   rtcogaiftad ar»"i   I«cai  laatJitliii»« > •'•    *«*   «mM&tti  t ••>  i^^ti. 

«a4 «tiaulat« fatxi<n  l^«^Nitai«aaW        Tkl.« wat» ta aa«tha«w«d   furthat 

:.>•  irviit^tit4 that   for  tàa «arMMÍl«m ai ta«    r )»*t *U«*n   ij«-fiM4 

* fatal U*««tas»t ai 445 tilla»   éaiiar« i« lafyirad lMttPa«n wm 



v- 

'*>.# paper 

il   • ¡>teaK»Cto«al 

* thé   «tal 

mat «M « 

Of tU  «tnitvt  l«v U 

riMily lafaneaa tr   ui t, «**• t# ti* ptejaet of lntuiltag a 

•im f^titff A4*J» i« fc«t«« pastai if Om j^twwnt.      Sm*a tJ 

^•tr***   af ****  ?«-;*;:  aanr««a<*é T%;T tHaaiv  », A# #lB# @f 

Oil««   I       »Hotel J   b«   . f    ^«,U1   Ultatatt   to   tali   i«fUr|   ff«i  rfUch 

^ *»»^Hl« «W"'«« aitaci*' *• «uaia.4        A#  tl   iliAái ta4-y 

thi aw»*« t..   call»  f-,r   a  »r^éuatt«« •# a0»1OO  tan«  p«r  vcar of 

alactrlrHs  UM,   ?••.<••••.>> t>ri9 0{  9^%i,mU  miâ mnâ  mt<ruù tm9 @| 

immixm «tifata        Sui furie. mUl wUi »• totally a»aarb«à- fer tita 

f«fftlU*«B   plant.       fe*u »ijaattrat at«! 

- !• «*-*     -*t'ir*i  ru^tii «•  m alghaz  »r»f« of 

•! ^  î9mm*m»§M$ O*« fHa «f*jra*at«  r»iu«# 

•    ii p*a*fa# Wfwtir f%:Ul:t«¥# «t  tow prlca. 

fa attain 

ftetaiy *«. fMrttellt, »***taa MI »«««»•« In tta folia* 

•tentai 

-    4j  laaltijia, a« 

a '¿ytic. »vacata 

it Stilila 

T*>«   laat «a* «,   ,#lmtm4 m  %tm   ^êU  §f w|||É1Utr ^ ^ ^ 

*^t HNH> «ir    MMMMM -a. if thf aaa* ft« uff**«* 

«••- to Ml a*»** g^^ p^b!^. f#t> ^ j^,^       It tt##i 

•«s ••»«§ hiafe» •  «fit iwwf »et  toa*»,iaj <* la*. *ta4 cafe* ami 

• ff    •»« <*a« a  laxa*» rt^^U»  tf  loc«i ln«iaa*. 

lit  irwraafcaaa-  i»  t^aas titiaà 1« 

*****otSai *«*§,.   '   «   i«  i.»; > ti 

4 ; •<-*» 

t.. at 
*r      , a#tl*a*a* at JO a* 111o» *alla*a «oikta«. saettai 

!,auM'       *'   ÄiUi- •*» * PtwMM fer **• Stat. «a* 20 lili« 

»•U to •*»-..u>-  fisanead.       Ma* tua»« zmUtim* tè* 

't**atioa ana r»«taa aiiff&a&aat fw»*a to aatrlea tfca êmbt ta 
JO yaati- 



ttcm the ftret ?aar of vpmmtim there «Ul he a fpta *f f te if» 

archange rtftrni« of - nail IOTI do il ars mmá mtfm mmmiïïMMtt r • \m 

annual  gain »rill   be  of   \o «f H tot.  do lia«« "-    ' «  a* ¡ m4   tt-»     rite 

l*«ientatlon  of   thi *  papar sdii  h€ìp  t ->  nu •*§•«-«-'*  mm   ?-^*fc.^- 

&f  m  developing   producing »attmi.        K&c%in¿   rJh*   pr ••»it««*   «BY! 

poiflbj I It les   of   produjere  aoal tun^jfttr*  will   htip  f >t   •>#   o.--* 

cat Ion« L   production  of   lead  «ad  n^   «rid   *tt«in   t h#  tlabillt?  . t 

the  l«tu»try that will  ocnnftt «v«ryb«4»\ 

1,       Nruvlir Mining  Imruitry U «n «*f>ort  lata« try,  «*»4 am-«*«*» 

for  51,11 of  th« »«mlngt %4   forci«! ««HKV a!  dh*  eciavrt 

U«».   1442,3 «111 ion»  -   fco* thi*   r.*>tcl   .*, 51  totreaponde l*> 

tin.  and  b  b*   to  i«ad. 

1.       It  1« «itinated  that  »3,11 f»o*  the  t©t*l   focelgn  cwtrr«..? 

mining earning!  -   U.S.,   |2SS#I  million«   i# uaad  m   ti«  e .-un' « 

t© pay  sal art «t.       Servie« eupplie*»   tanti  and rt*i»tiáirv 

3, Lc*4/iinc   production dervteê m*inlf   fru«  t***   exploit«? l.-r; 

c«aj»l>*x minerait  that  contai*   «îlvtr,   ttu* ,    î• »<J  aetd  », «ppe» 

fha most  valuable natal   in t*«*e  or«  i*   »1 »rer,   which  a.. *   •> 

for U.S.   150 »llltoni  -   ?02ÉÛùÛ  iti tot   -   tine.  «4Co«nt»   fot 

U.S.   133 millo« «nd   l.ad l'J     |i9 nUllonc. 

4. 13.51 of  rcrwtan  i «ad produation which «a«   lS?tft2? aatT«c 

toas  in if»? proceed*  In ft«« th«  centrai Ax<lc«.       191 of 

total   proéuctáam of   lead *mm»   fron twmy- m*» «i«««. 

5»       Paruvlan  Zinc   Prodúcelo»,   la   19«»?  «at   ?2«»f*04 «a trie   íoos* 

II alto procana» fron  th« ««atra I   Aaéne  oí  19,11 of   cha 

»«tai voLiaa«,       TsaHity-VlisTM «el na«  pcodws« *>•% »f  th» tetel 

»lnc . 

I.       121 of th*  i»n«l proáttctio» «id 1*1 @f th» cinc acá filmé 

In th« country,  the rect I« ««cortad a» contant cat««*       At 

prêtant  there «re ali  the »»»le   comdttisti*   fot th* t»er«itatto» 

of a »neh  lacgcr zinc  refining capacity, 



<J 

In tha é*caiî« af I'M  tc   t)H Biat pwéücti« h*4 m Mtwl 
growth fat«   of  in   :•,      i*   tt ,»tintad that  thii wt# ^lu ^ 

«alRtaLearf t^mmh 1***2 »alni? 4*aa t# ta« fact «hit ti* aáaat 

Had?lg«!, F«rait-« *'.4 ^ ç i»n»awtl. «mt«t -. r¡«-, pteêmtlm 

«ni *Uo i^r *h# s, • pani-.* ••£ =.x«» feataca %ll# .,* Ä i, 

pr*.J*KU3»  ai Via l:*ti:^f3t#  t.î tfci#   r.igh   fé   -.,# 

m\\\   ili,   S»  ?*.  a»¿*  *t/c  p.««aaa hy  <-%nr«, 4«   f**--, 

4*«*,).*«,   «»il   Mil p-/ 

ïr. tha 4«e«i« ol   Iff äS runrún u«* pa^tueñe*» mm «t 

the «tt ••  2,i% pm fM!,       TM# rata it   it aatitaataal «UI 

VIM to  ti .wtinf  tha  patioa  1W-72  éita  to I^üHOH 0f 

uparatirtta a*   t*a ¿aa»*ax<%a matt*i¿a«a1  i» paragraph  '? 

í"*a¿gn .-mtcu *-:»»i.i*àad t* far* teneur* >01 si tha taaju# 

'1,1% .tf §ur,  «fcS èl n -.«t tJfca al'.»a« ^¿talaaa1 i» tua    tait/ 
*íf¿ ctaa, 

I ,re ige <.iraa«t«af!t» la  fatwrlaa aUnina; mfuatT? «la irtlf.ipaaj- 

aiMa f-t »ha d*f%Spiati?  *# tha *<?*»t*?*      lagai atrt*£*«a 
r^ffantaaa m*i  ¿n^aalmwa 

tapa*** »I tafmai ia*i ani tlae  ara a«rfr.#*#d Îtméanaitlallf; ta 
th. «a.   •  *€% .:f  lMd «•* 9n #f flfJt-       ftftc C3#;fAlMt#ê 

«•a «r|<rt«4 %a^iy t:   .'a¿aj*  -  «*  1*** c.n»4fttt*£«a  to the 

:t u ch jrtUTa—i ka 
vtth tha abjaativ» af MftafcUfthta* fnaaatera« mé cornuti 

Ur ytaateajtiaa of tmU  loo*/tía»  «oacaMatot fra» toadla« 
^raa b? fiatati««. 

If ta ttjamandaa- that IMMHTUI vati SII« «aitain tram 

UutAlllag mlUH #»4 taftutsa, capati*? of  Uad/iinc I» 

oxcaa«  *f ïiwi* ta^lrariaaua  ?# * fea ta ajat*l. f.t   otfcaTvi»« 

# • » '-f     pirif   io 



<•> 

î.       It if fcam*•5*S tímt Indus tri«! eoiaitrl«» «llainat« tftvlfff 
•nd quotai f©* tlw ir^oTtÄtio« of th*«« uttlf et of eonc«n* 
tr*t«t fro» âmlrping coltri«!. 

,;•-";..'•>. '.;.';, 

;-::',ff-: 

-ft. ;>-,;-. 

"-* 
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•,••*- i aper "Recent  Improvements and Trends  in  Lea .-Zino  E/'r^u^; 

•^. lurgy" by Jan H.  Reimers  the paper did net deal hi  lorr;th wi th 

al and '¿me extraction precesa many of which are coverei in detail 

.>ther papera presented to  the meeting.     It is   :onfined to recent 

fiopmenta m both conventional and new processes. 

• way of introduction It is well to remember that increasing demand« 

.- both metals have led tc  the need to exploit ores containing a large 

* : ;'ty of  impurities,   often in large amounts,  whiie at in» same  time 

;: • -oners have become increasingly demanding with respect to metal purity, 

r    «sample   the U.S.  specification for the  pux-est grade refined lead calia 

r a ¿ax unum bismuoh of  0,05$ but some  large L-US tornero ncv specify 

:tfk      In the case of  zinc   the galvanizing industry because of the 

• -iopmerit of continuous galvanising now demands large  tonnages of 

lc%  Lead grade whereas a few years ago this section ot   the market 

',:  satisfied rfith metal containing 0-2$ » 0-4$ lead.     m another important 

- -.\cn of  the zinc market the Special High Grade spe^ilocation with regard 

.uad fcao been  reduced from 6 ppm to  3 ppm,   tin from 3 ppm to 1 ppm 

iron from 5 ppm to  3 ppm in both the 0„K. and the U.S.. 

•."entional sintering and blast furnace smelting practice is still 

-.valent and if large lead smelters are  ouilt in the immediate future 

iey  will probably be based on this  technology, but including of course 

•lern materials handling and control methods.     Oxygen enrichment may 

:;oibly be used in future blast furnace plants,  and added to existing 

'ir.ta to increase output and reduce coke consumption. 

k modern sinter plant requires a substantial investment which is ©oonoBi- 

».ly justifiable only fer a reasonably large output«  New processes which 

.-   nut require sintering,  such as  the Boliden*  Outokumpu and St,  Joseph 

ii Company processes,  might therefore be chosen in the future for 

.-il1er projects.    Of these,  only the Boliden process is fully developed 



- 2 - 

at the pr ìaen t  %M€. 

Piar» rf•fining' will undoubtedly ba tised fa» rafinia« lead In tha fugare 

«ad the.* e lead refineries wlU Include nodai» featuraa such aa vacuna 

lMintla« ani 3ontiia»ous decopparlsin« if of «officiant capacity. 

In ¿ine Mel tin« tha trad in recant year» te» favourad tha electrolytic 

•nd Imperial eaeltm« proe«?^, as tbow, by tha follow!«« figure 

«i via« the distribution of procesa** uaac m tfce world (in j of 

total werld zuic production oapaclty)t 

imm 2 I960 

fiL«#trolytia ***0 59.2 

I-serial am*it in« rroceaa 0.6 10.5 

L*9cirotlMtBio •a 5.1 
Yartical retorting iê.f ft.é 

loritontal retortlr.« IM u.o 

Curla« ta» lMt decada tha «rewtb of  tH« Scemai M»*Mn« »roca«« tea 

e -en «pec tabula*.    Fro« * 'm* proc«*»« «L.» «««a ^ % eo^, oX  p;**** 

• laagln« to ConaoUlmted fine Corporati» (*©* nu nate z.^^   y* 

o^uUsuiion whlor. dev*loped ani a*«< ï  ma prociiae»  the  tupan*. Mwlti** 

t rw hm beeoN m ^#ap*,#d prov-<-<«  m a «t parta of tha *cr*d aba«« 

- -tï   «id fitte ture prieees««,  »ite   th* cotahle asoaptiona ••*  tha tftute* 

<•-.   «ad the Soviet felon,    ma Xaparial «Mltla« pmeem will wmumm 

«rr,* in tha iwdUte futura ma m*nl I*P*rt*i «salt*» am am» la 

*'«•••'    '• -stmction and pìewnn« ata«««. 

'own-er,   toa wuir aallevee tàat toa iaapwt abara #f fatuta ti« plMlt 

M^ieioR *i*¿ &* mNd » «ha alaotralj/tü procaaa, »artlauMrly i» 

^velopia* eeuntria«.    îba reaaona for tftJU thiakla« AM UM foU«tta«i 



I 

The electrolytic procsaa produce3 directly a.u?o of trie highest 

purity and this is very important in riew of the continuing 

tv arils toward» higher parity r«quirementa for a.11 setaieg 

iacluiirg sino. 

The «lee tro lytic procesa la siti tabi« for cooperatively saall 

production» and «a «iactrolytio plant oa» be gradually ax* 

puado4 AS required* 

Sew retila treatment $»*oc«e»ea, ta particular the jaroaite 

proe.#»## vi il result la th« Idlest obtainable overall 

r«N»ovf»ri»i for aiae ana otfcer /alua* in sis« oo'.c-T'.trdta»* 

le S..IAB MUlis-fy is mimi» *»* tàe ^ J-»cire lytic pretesa i« 

•tili ayaaafciy th# caalaat to aaarat« mil la d«vwicj,¿sf 

•«àtri*» *4Hi liait«! IttalaiAly %ts*UfÌ*i4 |tri»nii, 

Ä# fmÜEütga ma a Un* pm^mUm a!  ti» #a>ip«* r«q^r«d 

far «a **#<: tr^/tio p¿aat oan a*a*U/ V« «vyail* i U**Uy i* 

a á*•Ur,tM country 

la     itr^t, tk# L»t«ri+i «a«ltl«g j/mmm pemêmifê *M Um§t gmê* of 

•ü» «a fat aari*t, af ukAaft aa ta*f-*aa4ft« tnpomUm «i,. Unire te t« 

r«fiJM4 te ta* fu tura i a*mawl •ijUti.'ïji ï*p*ri*i «MI! tor« *r-  tfcé»f#r« 

«M*,  ìSA talli««' »t »aaianáiag tiae r«flA4a( íaai*4ti»**    Ti*« l«i «•**% 

"•-«  IvpMtal mmi%im i*r**m 1* «ha laBgaat -la« t;* . U*» mit «mil* 

»:J*# a*a t* AC *dií*«%A¿#  La l*ì»ati***Jyr klgaiy  l*v»*%j;'ji cowatrl«* vitto, 

kf|p- aiac atra« 4M  <,     •nanna t» «*j;it*l far A*.rf« ir,*-   te.' at  ,   -,u*, «an 

-:•  * ii**J»-iu.*.-»«r    la ;ì-«r«lc#fiag aountria«  vh*.r*  it i-- a»**¿ly -i^»  *© gt-t 

. ',-*rt*-'i vi» • i-umì ~d a®f« aoé#tt IíM.    ai*--,  tfc* lap*-ria* sï&e4Umr 

?*>&•## !• |#s% ratto* f,>r ia*»»tar:¿.Uy •ormo*', «o-.mtriaa bm^mim it 

ia • aasfU^kbai prooae« r*4-U- ./*  It» felgimt levai ai t«ajmiâ*i 

.; Tri* loa ati »apiii«ISa*ifti -ostro! «qolprntait te *€fci#v* #D#
J
 p«rfoxaane«. 



The Imperiai eme!ting proceas will howtver probably get an important 

share of future zinc capacity, partioulariy m industrially developed 

countries ani In cases «her« both lead and zinc  raw «ateríais are available 

m a suitable  ratio.    Ir-   th¿ .  oaoBecüou one nust r^»f«ib-r that  there 

--i etili room ; jr lnproveasnt  .a  fee Saperia! enelti«é' pruee-oa and  that 

.i.i perforata«* oAdoubteiij •<.,.  be father developed m o«a_;ag years. 

Kit horizontal w* )rc prooea* is do««ed to gradual extinction but 

exista« vertical r«iurt and eieotrothend» alno plants appear te etili 

tí- < -, -ape ti ti ve „    Bowfer, it is believed that little new capacity will 

Ce Q6-v,d on  these processes, atvd  ^vhat this new capacity vili moa-Iy be 

ex-v.. -on of existing pleats      It  ah..*;-», here be remarked  that  the St. 

.3H-:,h Lead Company elee CMtheanlo proeja has beow»e a highly efficient 

?ir«c  incest with hi# recoveries and  large unitet however,   it uses 

:~>t.-.  . eke and electric power and usually one of these energy sources xa 

v.c- s   ¡t advantageous,   the laperial enei ting prooees becoming a natural 

-i-: :: m where coke .; s the cheapest «j  the electrolytic  process where 

*:*-t~o power is the rheapest.    lever*/.* >s»,  there <"^l be cases where 

,v:- Ss.« Joseph Lead Conpany prooesa would be attractive,  although little 

«tv-r.tio* seeae to have been paid to taie process by outsiders, 

Frt-asur« leaching of tim concentrates wi* eleoental sulphur reooray 

off «re interesting possibilities.    Bovever, the process is not yet 

r«»ady for coaswrelal use and it would not be particular ly weil dui ted 

Vir developing uountries beaaase ef the sophisticated high pressure 

qiipaent and eipeasire asteria^  of construction needed. 

miÊimtt^mm 
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;.-. the paper "The new lead processes" by G. Bjorlxng it was indicated that 

m spite of the metal's relative nobility the metallurgy cf lead is 

not so simple as one would presume. This is caused both by its occurence 

as sulphide and by the low melting pointa and the high volatility of the 

metal and its compounds. 

The old Scotch hearth process offered a simple way to take advantage of 

some of these circumstances and enabled the direct production of lead 

from high grade galena ore« Its adaptability to low grade ores and 

ordinary concentrate wass however, not so goodt and the blast furnace 

process became t).e most important smelting procedure for lead and 

practically the only used around 1950» 

The benefits of the hearth process were not forgotten, and whsn the 

supply of rich galena concentrates has become more abundant there has 

appeared some new processes grounded on the same basic principle, the 

roast reaction, which can be expressed as the partial oxidation of galena 

to metallic lead? 

FbS + 02   Fb • S02 

Of the new processes the round heirth process is a direct conversion 

of the old straight hearth prooesa whereas the self-fluxing smelting ha« 

same new features» These two are both characterized by excess oxygen 

in the basic reaction written above and therefore require a slag 

reduction treatment as a substantial complement to the smelting proper. 

Another type of processes works with deficit oxygen in the basii:: reaction 

and therefore must be eliminated sulphur from the bullion  The mcot 

I  important process of this type is the Boliden process where the partial 

fl  oxidation la performed aa flash smelting in the upper part of an elee trie 



•0*1* fcrfrotv*' t «ai f»#  ^¿rrnmé *§ ** M  ia?<-rtajtt *«*#é y. a6*e~'      data 

41 aaat •!#•*   fc*  ll«e«aaa4 *• * ñmw  *#•!  fr-> ##«. 

* » a* ft* M -»fc •    -.. -r   *r**  'vaftaariaon #f  •*« «w»** „**4 pr»-####»  te« 

-ukf%T «wa»*»^     *.¡   -:*jft   «N» ««taartiH **«**t #*»*«<* «a« 11. r««  . »  rmrf 

iiî.'.cmit if r   »  4.-    ay   iat*j«atftU«    fa*r-    *r%   -l. /a   .ä---   .-», ,rw,i 

p-i.*-*#%*?«  *M.-r  «r« *.' *     *;#jr»^i<s  « «     *    *:?=,   »«go«4te m     t  «il««» 

«.^..«atfww«   i,r .-*-*   m   . <*    f».*lï;^     -*v-*r,   fMl,  aaar«?..,   ralatt 

e^t**»*» Ut*««,   ; »-4.  --.fû^,, i*     m air «M «tt« pailaUoa a*4 p*tm* 

tfcilittaa 1$ «**!«»%• SM« ani -„<*«*r aiaor an «ait ui ta« rf    aataria*. 

(w) Í**1-* *1 #»*•• «aaaaaVtlo* flfa«M f»» «ha êiffmvm% r*m,m*9m* 

m*ty*mmm aa eeat« for Mraffc?*4,  ftr lleamcaa, for a««a/i*a**  f»r 

«•tafl   taaji éira^t  iaèour b*«ia*s  raaair «avi atti* taaaat.« «te.   fcar« «a« 

i*«n tafea*, «.to f«i4*rt*; J« M  tfc»jr iiff*r sue* fraa ••*»* *u» to anal 

"^  fiyur*«  lr.  ".aarj t wfir to * aamlt   piant «itfc a tfturot«¿Rpttt of 

ab —.  IO, »G t//r •' %  % m ¿ay) ««4 I *c a largar ||«t «f aiont 50,000 

. ¡r. 

„ t/   In '«*!• 4w arn^h aal» Itea i* Ufe    Ü ^ rt i «aaraeteitaU« fateti*» 

-.«attar 0 W 5 «naia 0 aaaaa a m% al«mâfio«Bt «M! «M 5 S *«iy «cattaaUaf 

•¿-it     ta« aua of tàas« «alfe*?» giva * ««lati«* ••tiaatiaa #f m« ooa- 

pvtmty ai a proc*«* «*,j ha« 4t varia« with ta« sis* of ta« pr 4aoUam* 

',#4} HuaUjr»  fif.  Al tri», «r Uteatfat* aWaa «arta««»» f*«#üs#*iAf, 

fall® 41.    amai« «f taat :*.cuU*laa* f« aaaltte** a t« «f |i|iaa 

«««»«aim*« *ê,m fi # f». 

9 «Mil fiant, t lana» »iar.tt ISf «<»*aiaai«4 *#% fit fa* mm tm 

•f aéAltlaaal 1**4 

WÊÊ 
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X« »li* *f **U «la»U<»l% ma immm% *iil% lo «stme« l«*4 a% im 

tf «étfkv   iw     T1.* «Mí tap«ri*»t 1« Uwtir **.&":.ntlvwmmf* V. «uifl<Ua 

.-MMBtpfei-»-«   *«*!  • !•*v"¿Ally   %£»  iMgfh fr«4* «»«•»     fur  t*i*   round  r-««-3r'.i'   j.r.-„'    - 

á fe» mli'tlmlr* mmX\lMgw   l#*t-3»lb#4 «be«« •«  tit» *•*#% r^MjU-r j,.-.»-     -»fe 

"'IUI «qpi» •*»•••, i«M fWtlMur «M fMl Vi**   tr»«jr   ,'«r*W  in «ft*! far»*;*«, 

I*« i» m*%    l'*f tfcftt * ta mur pru*fc*»Ua¡n •«& t« •r*ziîtrmmâ „t* larger míw »# 

, rn»ìjf" mi» ftpirtt «•A*****-! muaÈwr «f »il» »tuiis ¿¿.OFM«*« tfc# testi of 

totfc liiirir mû «ful*«*.    WlmâAj, mm» Wo ¡*n»#«««* S««B to fe» íUU' vu 

«Alf f» *<»,«i%r.W. «ri 4H 6   * 

far Mdl« 

If 

1% reqpdLr*« wmûâ,vm*%T%i* &mmm%t»i 

Ut» là« mmmà on JUètmr 4» mmàà, 
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pr^-sc,   p*rt4Pa  lr  sabination witt  the  fe«le  iJ,*a  ¿f   thf>   y^^ 

P«c«e,  19 v„y .¿pUcsa.. for tf» ImM *f go»i contratas.    A 

ft»«atts: i,  uw handily 3f krp q^iui,, of flu, dut» «hid», ho^, 

•an be »echafiixed lo a great extent. 

faifca«« precis 8tm i« a foM *it«muW,    It ha» the «raata.t 

•4*»UT«ae., of all prwa9e3 aaa lB  guitaWp aso fttr oxidi& ^^ 

1:*. -rr«it, PtC0j aad «*>•!*   FbSCy     It r^rea  both «pe,siW 

futi a,  o^e «i  ,. not ^  ^ ^ Q,mU  for idbW(  r#jmrt ttd ^m%mQm 

t-« lu*  lUw   th„ 4id biÄ$t  fira#-   4<|r  plf irmí  i% ^  ^d ^ 

^U*ai,t  to eV« Ai   «.xiatin* lead  pianta   shou.i be rebuilt   tsday s»,,| 

oí **«• iiciid ,tlU u&e the bUet £urna€e aethod< 

The*. 1, one  .«portant limitation and that i. if th« 1#ad co„ewitmte 

•Î« ba  treated tofc^r with sufficient, quantities of z±m coneantrmt« 

In a*, caae   ih« ISP procesg r« produce 1#i4 to & 0OSJ| ^^  ^ ^ ^ 

o*-v¿«r ¿uni producir« proc*as. 

-T. *ift**w> 

U Hit. of «bato alapiicity ma apparent ability to extract Uzé 

«t Ü» rrodueUan cMt. and roast reaction procesa«, hirre definite 

itolUtien* in their adaptability.    The most important is   ih^r 

l«l*.ivene3. to suifidic concentrates and specially to high grad* 

.    for the round nearth proaeas aad the aeif-fluxm« smelly, 

¿bed above „ the roast r,MUon proceda with oxyde „cea.t 

« further the fact that the* operate xa amali furnaces;  n i3 

*»t alear thai a l,rg,r pro.Ju,Uun caa bf, pf-rfonied ^ ^^  ^ 

•O probably   this requires eaiax^d number of ^ita «hich increase. 

«ha costs of both labour me equipment.     Finally,   theae two process 

a«« to be suitable only for concentra tea with basic 

• 



fe« ^..*f.*%: »-.i»«  fair »J«4;ä «al r -.4 «••.•.-•«.     : •   r-»--< .*; r*    i  :..:* 

gr*d« ,-.,,rv:-r.Vr«'*-,   *r-      *j.„*.*. *      *--  r-.iH'.'-.; a.41. Kt  tt.*   - 

tí  lièour   .,  *t* «•/«  ;r   . fc sv.«*   -•   **;*». :    u  -rí-r -,   * *, .i 

with  »i.« **.-v»  .!•• i    •>,*   w  Qlit.wj.rr.      -*t •**,  4«.  ',-••'ry   i¡r-tii#».tÁ* 

for «&• tr*«tor-~At #f «caí  (*tví<«lt«i*.. : .     A tri^É i*> tb« 

hwilifif «»1   „«-y« taar, ll*.!-« c-f fi*,   lu-.,; wit^h,  iAwtve-r,  ,»1 b* 

3»      fdr  Urfi   Ur,-u*#r»« •' c n-;»*r. turnt»-» #f 1ow úHú ê,v®*m§® §n»d* Ut* 

ÜÄrft i'-irrac.}  proo««»   *%i U i* a KM>4 aitprr.,»tiv«>#    It te* 

Mue gr-aiest. ^»pUrm*«« jf i»l ^rjcatstì.   Ari   t-,   öuitabi» »l#o 

t<tf Dììdi'» misera4» ilk»    •• rntüil» ?bCC^ mad %fig_-«uto PbSO.. 

It ar^lr-c b: ir *rp«a»|fe **•* su <^t* m, \   a «Jï .-«7 U# ir oo^wi 

for ,l»tx>u»'(   rvptun* M*4 »x»*tr»**tiu!r
1  out .-la*  Uv* -vid fc**at fUan*«,* 

for pig i:\t: ii *",«*     prorrmi r»*ty   rttll«';!*,  Mi  ^*.fr   i».  ai4:^ j^*4 

pl«r»ti' .•ihf/'ii.-i be  r.-buii% tôéaj» nuMt »rl  tixe-m a&ûuij ;>|il¿ u$« tut 

îh«r« la nit.   ijnp.-rUuU Unito ti <m maA  that i» ¿í   tñ« ¿««4 

©•B bt trv'*Víd  tog-th^r «4%.' »iífl#l«»»t quafiU&:> „•, %í ihm 

•oacaRtr? ,»" ..•.     lì*   '.nia •*<*«   Vie  13 F  pV«*t>»t (a  pi©li¿o# 

• wm% b#io*  that •;   e*«ry »lk*r ¿am4 p«Kk¿A;r^ f rotiti*. 

«* • i» 
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Iterxaf Uotmlqam M «ppU«d ta th« Imperial Sfcaltin« 

CJ.Q, HUM «CT« red rari ou« e* pacte »f the de^alopaent and 

e«rr»nt p~n#ti«i#« ia *-fc* proaeee of c «»wring »lao/laad non-aulphûê «cet 

§," amiprild« e)o»cM-, trates  into 4 fsrm «uitabie for tf.«   •i-'vr to io tne 

laparlal 3te«itift#Ç Ptfíwoe,    Tfcia pruoeai 1« gmerally  wraed •• in V:-ring 

«jt¿ î* ««««ntlally a procesa ooffihLtïing alla«*ration *.. i d*> »u.ph^.-' mtiom 

ft« aaoont of «uiph»r to b*» remarmi depend» on the raw magnala used 

•ino« th« desulphurised product ahoold alwaya contain lass than 1# 

reaitoai «ulprt». 

Sinter m« is by no ateaa« exoluai*» to th» «»Werroua « traction industria« 

bo^Mf aaad widely ia tha ferro«* laduatry aa wall«   5ft« broad objeottwa 

of aiutarla*; are«« 

1,      tlM» drying, «Alolnin« «nd/or roaetlag of fine oro« or concert trates 

2*      tha agglomeration of fine oree or cono an tra te a whioh could not bo 

«9M»itft<l <JC.. ir,, ilio illy otftervla« «ad 

5.     laareaaed kUat furn&ae praduotlvlty 

lhar» «r* fc^wavtr «offi« baaiA difference» in the natar» of operations the 

Mala an« being the eource of fuel for th« »la taring procesa.,    In general 

cok« haa to be «a«d in Iron «Ínterin«»    This represents an added cost and 

therefor* öoaeiderablj less s». leotiT^ty i« exeroieed on the output 

•inter and th« retara» to raw »ateríala ratio ia kept much lower.    Soae 

other basic differaaoea ar« ovtliaad. 

Th« fmel for mo«t aoa»ferroaa alateriag «perationa la the sulphur 

oontaiaad la the a»tal baaxing conoeatrate».   This must be carefully 

ooatrolled by th« ma« of underaia» «iatered produat In order to obtain 



a alxtart «Uer, vili r^.vjie r.igh »uIphBr tHuinaUoo %dtfc tue requiaito 

dogTeo of Art» V» gtn -•>. ^atd *«Oitar oaUeXr »tetotured prodMt. 

Lowndrao^t «r aprirai* ¿xa^httt^ teahsdc^ee e»as be employed tut 1B 

either case th«   fpo  l--•l'i.,:  t;,o aiater fiaa.v.ie coatauvs ap to |$ SO 

which is le-ia..!/ f-.-i^npr—.. ' ¿ato «alp-aulc aairf.. 

Iho derfleprent of  u* \Uet Itoi^ pre*»« for as*lUr*r ¿mo 

necessitai o   ^;,¿«ív>i# ^mgß i& tí» «-»v-la.- pr^tioa« «sed at ti» 

Avonmoütr, aid 3v*tinm u*R» rf laper )ul ¿Kltio« ä.:; vuvvw,    Ittwdreagiit 

«aterirá hai '«law: fe p-ftie«* • amU eUei ei.*t-*  {-s ) f* «* 

Horltontel -•toHL'WL , #   ^ ìtt«*! :•*»*: la; ft« :    i,, **tr te lacrea«. 

the Ha« te ?:*»<!.*» •:  #•.,*« • mlfekif » . •   *.. yx,s\ fa-.-u» ¿ardo*io* 

agente »??•« -t::^%  p,t a   RL\Ì0*O    ¡»j.. * ,ttT -«¿e-cvo-Xv O.I  t».# Saperla 

Smeltlag ;?oo«ae 2-Mraiad ìA    • km-m*9 la •«*; .*«titìr «1  te.» ioajead« 

aa4t on ti» : at--- r*-.*\ .a:    *»<xt«ì la mm tar-.+ìL -•«««fc*-<*i -.«A ot tb» 

plant.    a>o .-•••    r.-.^;v %-i>  ei*¿.e msL*   «,vb as *. ft ?*.•,., f,v. ¿);e 

seoaad aa**  •.••.-.   •.^••ì.ii.     ^:-U»a rivistati«« viv:    ~r.i*   wwlin« 

•veatttaUj p-«, p.  ;  &• .   & ,i»p•-,•.-,* 0/ *;^.*a£Vt »X^T;^ í >r âiao/iead 

aaterUla Ir,' t;,..,;..   : ,   .  v,e   .^ .^^ ^.^ s_? ö   .. ,.;j¿ ;^ uIiUataly 

uaiag a one r.i-. .- ..r»*»;*. -IV   ...1,,  «tùj£rc:- (i* ipo f«;-;  .v ^¡-¿de) aa 

the fuelo    "rdM ...• v <,• •  L">~P-.:  \ .*, -..•«.;.» iW (.--^t •;•_,.,. l!4p:1,, at 

elevan piata aaagci-.Wi y.th 1:,-perlai S.;..*ìt\aF Jtaaet 0. 

Ä» I» laproiaMuit ia eumlejue -mi ta©-iti:«ie v.- ces^ re^ulraoeat« fax 

•later ;i.aj»t a.'« eo-«f Ma-ail,  aar« ©ottpX*  V -.a tao erlgiaal 

9lm% H* matti* tav ajtóya^fet Aiipblde aia tarilo   Mitah 

atftostlcn mat ** raid ^ ».-a» u'.Uaia* ja-oportu^l;*-, auing aad 

ooati%lomix.K aBc tr.<- '-*#iâg «r i#«j.  » tva ai-i^T- ttac-.ia»,    linter 

M«hlM operetta* is aiall&X' .l^r«.-   *i ft •• ifil<ip tateu#a.   ^ 3aflre 

oca*»!!«*,, i&il» amar. ,1«.» »ttaai* 5 i« 5:14.:. to the j*»dXLr.£ of avtpit 

•later M that !-• «inter ofafiirâ^ t» fee f&aaoe ie fe« ^at ¡«salbU «• 

proewte high Tie i tua rato» aaé 40*: MoovtoxiM. 



Over  the years considerable investigational work into  sintering has  taken 

place both on a  laboratory pallet scale and on a full  plant trial basis 

and  from this work has  emerged considerable knowledge ci' how certain 

factors exert an  influence on  the sintering conditions.     These factor» aret- 

1. Sulphur content of the sinter machine feed 

2. Intensity of draughting 

J.        "Returns"  sizing 

4. Efficiency of Mixing 

5. Moisture  in  sinter mix 

6. Chemical composition of sinter 

and their influence on the requirement for sint#r is covered in öoae detail. 

Although using the same process to perform the s ame function no two din ter 

plants are identical either in equipmert or in precise method of operation. 

The main differenced at  the variouo  Imperial Smelting Furnace complexe.; 

throughout the world are outlined and a table showing the anaiyais of the 

different sinters  produced is included. 

Naturally the ever increasjng requirement for improved efficiency mean.} 

that the sintering process :'.s under constant review.    Possible alter- 

native methods are examined briefly,   particularly fluid bed roasing and 

brique tting, however,   it would appear  that .untiring provides  the best 

meaná if simultaneous desulphurizing and agglomerating*     This is especially 

true with the nigh leaa san*> rs (+ 15$ Pb) which are normally saelted in 

Imperial Smelting Furnaces. 

Some areas for improvement in existing technique are proposed Mid in fact 

investigational work is already in hand on òcrae of these topics.    They« 

remains considerable room for improvement however .since  there is an 

ever increasing demand for ¿inter of an every improving quality. 



felÄÄÄe-ÄÄua,;-^..    ''¿i.' 
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•      The "Metallurgy of the Zinc/lead Blast Furnace" was des- 

cribed In a paper by R« Healey     Zinc reduction at normal 

pressures can be brought   \bout tv carbon only at a tempera- 

ture above the boilir.g point  of the met aï „     and p' rduction 

of  line  ina Mas*   i.mact,     therefore,»    ir.vcives reduction 

to vapour followed  t'y condensation.     The High   latent heat of 

vapourisation aise   itipiies  that reduction cat»   -.cur only  in 

the-hcttest  zen« otar th«  r-oitcm of  the  shaft u     The chemical 

potential of the gases  it  the upper shaft can be utilized, 

however,    by  including  lead bearing niateria!«  in the charge,» 

since  lead ran? dewn and  is  tapped off    at  the  bottom of the 

shaft,     whil<=  the  zinc  vapeur rises to  the top cf the furnace« 

Reoxldatic^ if the  zirx would be caused by the high 

îftyger* poter* tal  •* f the  gases If they were  -..-oled slowly. 

The gases are therefore passed to a separate chamber and 

scrubbed with molten iead¡,     thrown up fri-m a peci by rotating 

paddles^    whiv.h serves \   th  the "freoz»-"    thï  reaction and 

tc   dissolve th«-  i:rr vapour      N«'-te *¥..±r   this   lead  splash cen- 

ter ser  is used  so tv. 1 y  f ''• t  absorbing ziro and has no connec- 

tion with lead pr«. ductio~*  in the furnace shaft, 

The ccoi*»d gas is  scrubbed again with water and used to 

fire the ctk** ar J Vt v--ia*§t  preheaters,    while the condenser 

lead is pumped cc.tinuDusly through a water c"   led launder,, 

where the zinc  is  thrown out of solution as  a  separate  liquid 

layer.     An underflow baffle diverts the zinc  t•> a holding 

bath»    while the cooled  lead returns to the  condenser. 

CHARGE PREPARATION 

Th« oat tria Is to be handled ars sinter,  coke,  lime flux 

and a little  recycled dross,    Th« sinter is  screened before 

charging to rénova sinus half inch material which is deleterious 
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to tas»®« operation at it e«*«*« unoran gat flow through 

t ' « charga-» 111* soka Is act acr*onad9 bting mottiy bat**« 

2% meé 3% lasa*« at rocaivadj, but it it prahaatad to about 

750 €    at a «««^4 o£ returning waate haat to tha furnace« 

Moat of th* Ima included in the ©h«rge te correct the flag 

iltlon la immnepumtma im th* aiutar«    but a proportion 

i* «Mad at the ftssnao* to giva oioeer control«   Mi furnace 

additi«! it aed* aa hard burnt tiaa to avoid charging fina 

Careful control of th* proportion of cok* to eiste* it 

aa tha carbon/siac ratio in tha etiarga baa a atrong 

•ffaot <§tä tha »toe iota to slag«    Increeeing thlt rati» raucos 

tha alias ia tEag bist ai*» reduce* tha aia* ttewghfjut ©f tha 

rustttaea sta&e ttfc* c@ka tesmiag rate it roughly con*tant*   At 

a roanlt it la ganeraliy aoot parefitnbl« to run with a tine 

Iota in tU| of about 31 of tha inputs    tfcmigh teeltaoioglcaiiy 

il. le peeelble t<a> got U- bclow 31 «ine in aiag eaeay»    with 

g©«¡wt «antral o£ cha tintas eoapoeltlon« 

atamdard furaace ahaft haa a rectangular croee taction 
with **m&®twmÛMS onda appraiaataly tan by twenty fact in 

éiaMuaioib    Ih* halgjht 1* thirty feet0   of which th* lowar third 

eanalate of wataar Jáchate eloping in to about tin foot «part at 

thi t»©ti<§«e    Charge antere through two tati of doubla ballt, 

and tM* »is ii Mom in tà»mgh eixteen watar corlad *uyerea 

ta* hettam of th* jaek*tae    Th* height of tha charge 

la aèouifc twenty fo*t0    Uli elongated ehep,j waa Oi^tan 

i * hatf th* twyarae on either aid« relatively cloaa together 

am late**« aaaltlag non* for sine reduction,   ai« 

it «loo raault* in lata oven chargo dietribution» 



The hot blatt la preheated by Ccvp«r atcver. (up to d50 C) 

ot tubular heater* (up to 750 C)  fixed with blast furnac« gat. 

At present there I* r.c  standard  syêtm  for controlling the blast 

distribution aaong the  tuyeres,    but  th*  l^vti'-pmcnt   if mtthoda 

to giV4i the  :,aet di »'.ributtati of r,harg« rind Matt  li proc««ding. 

Thert axe tsatirally thr«* torts  in th»  fumac*.,    thetuyvr« 

son«»    th« aqnilibriv«: «:T*« ar.d th* charge pr treating »on«. 

Th« tuyere ion« ü th» reglen ir  which carbon cvmKittion, 

•ine reduction and «lag netting oc&ur,    th« principal chanical 

mantiene being? 

2C  •  02      -    2 CO 

Zno  * co    -   aw • co2 

C    + r0j    *    2 CO 

Ina lattar mcu « abacrbe heat and contuna* carbon with- 

out saddling «i»s axid  ia therefore undeelrabie     Thut the moat 

tul table ctkt fer tÁt  »ine bia*t fwr*ta< m hat U*w chemical 

raaatiwl-y e% well  a*  »-if fit lent etn^tth to retiat     t hanical 

brankdom...     Typical  hit to*»at ef  C-C***  *.<u|?pii*i'ì to Av-'urouth  in 

19SÍ wis KICUM me •• "   t > §fJt, MIO -  §  to  iOXr     This  it ade- 

quata far th* Inparta 1   ^nalMng froe*** 

it trartfer frcm gaaea to charge is virtually complete ar 

a abaft dittaaxa *ba>*# the tuyare a-n*.    «hex«» the tquilibrium 

sat«    fhyti-vil and chanlt**  tquiliVriua«    at a 

af about ^OGO0?*    thm ;»retata until  th* charge 

MM fia íftaHasi aaas the   *<* af th« enarca oHnm* 

il reaction ia n. t pieeitie be -V.JS*ì th* reduction of lead 

«•ida (and twrrl: ta f-rrpua ©*ide)  it caplated ir. th« preheat- 

ing nme,    «nd tha tam<a«tturn la oat yet high enough for tine 

ta bagiA« 



ta« **4if« p*«h«aUAf «on« c®t»«i«ta §f th« «p»** tvo or 

f«*»  of tu* <M*X«« olwi lo valch mïê «lot«y mué p*»- 

ri - »• or* MU'it furruco t«aa>«ntur« «jtá pt«ll*i£*ry 

MAjctU-c «««wro* TK« s»c##ê4t7 h«at it «upp,lt#4 «oiûif fre» 

tha ««aalbio ooet c.f *t §•••• tut «l«o partw by r«cxil«tloa 

of mmm it »^* »ir* roçrvr toy eortoc ii,ti4«, 

ta« ¿a««« lama* tha chora,« would précipitât« «lac «mléa 

«ft «üy f >14 «urfa«« tha* aot#    »«to pr«r«nt thi«#    th« 

taamorotur« iê ?*ia*i hf ifàj«etia§ a® call«d top «it Into th« 

@p*a «a%^ • t*i-:,w th§ •»'«ft  roof,    fhi« bum« part of ta« 

€*fb@n auto«!*« contact   -f    h, g*« te^l r«tf«« th* toaporattira 

«? "V«   tl*A   3**-       l^U.Ä   y   ÏMt    fftt   «li«« 

thw,  £*«   flaollf  p*«**«   VÌA  th« 

«f th« I«A4 «çlash   .itoi*^wr ; 

¿tf ¿AIM t* th« ua«t 

IUS AU» pmxrfl* HANDU*r, 

SI44 ox*! Imi talli:* «i« tappo* off $* aper«xlaat«ly 

hourly Ictorv*;«..    m« imû i« abaratad le « fcrohoartli imm 

which it 1« r.nwvod vi« « lo«4 voll or « taphoEa,    whil« th« 

«lag Mitl-Mê «:4 i» fr«skii«t«d lu a Jat of w»t«r«    Th« coppa* 

eaataat &f t^t ¿arg« i« Lar#a'¿r collect«! ia th« l^ai,    with « 

rawrory rat« --•# 701 to SOX©    A« copeos u ai«oitlt vith i««d 

at £*ft»¿£¡a: toaparatureo but i« throw v¿* of «oiutl^ a« tha 

load oaol» ano' i« rattovarod «« « eoppex dt¿a«.    Th« ptaaa&t 

liait of iseiisaal apontlca 1* «bout 121 coppor in bullion, 
though 201 h«* tmm rooêhod la triol n»«fc 

Thm mmim^m eeatai&e * pool of load froa which «ight 

vrnrn thvm «a a aprajr of éropi«t« to fill tao tea ap»*« 

tha ^1 «;,d th« roof«    Cooled l«ad «ntora at about 

é30 C and f leva agai&ot tha direction of th« gea  atraaa, 

reeehiag a HîMI t«aperaturo of about 550°C0    It than po-aaa 



through * •ubmmrgmà  slot to a  «ump   from which It   is pumped 

continuously to th* water cooitd   launders, 

o The   furnace  gas  enters  th condenser at  about   1050 C and 

it  rapidly cLJud,     eventually  leaving  at  about   500 C,     while 

the   line  vapour   it  absorbed  by  the   lead  droplets.     The  gas   is 

finally  scrubbed with water,     after   leaving  the condenser,     to 

renove  such  2 ine   (about    J% ot   the   total)  as  escapes absorption 

in the  lead.      This   ¿ine   is  returned   to   the  sinter   feed. 

The  hot   lead   flows   through  two  cooling   launders  (narrow 

water   jack*, t Ltd   ihanm Ì •=   w>»rk inft   in   pa ra I 11 1 )   ors    its   way   back 

to  the condenser,      As  the   lead cools   the  zinc   is   t hrowrt out  of 

solution and  rises   to  the  surface   forming a  separate   liquid 

layer.     When  the   lead   is   sufficiently  cool   it  passes  to a  chamber 

containing an  underflow weir which holds  back  the  zinc  while 

the  lead  goes  on  to  re-enter  the condenser.     The  zinc   is di- 

verted and over-flows   into a  holding bath  from which  it   is 

periodicaliv  tapped  off. 

ZINC  PURI FICA HON 

The  principal   impurities  in holding bath asine are  lead and 

arsenic.     The  arsenic   is  reuioved by addition of metallic   sodium 

forming a  sodium arsenide dross which   is  skimmed  off.     The 

method of   lead  removal depends on  the  grade of zinc which   it 

is desired to  produce. 

Simple  liquation  is ail   that   is necessary  to make Grade 4 

(98.5%)   zinc.     The  metal   is  tapped   from the  holding bath, 

sodium treated   in   the   ladle,     and  poured  into one  end  of a 

large bath through which  it  movt-s   slowly.     Lead  settles  out 

at   the  bottom,     while  the purified   zinc  overflows   into another 

holding bath  from which  it  is tapped off and cast. 



Vacuum dezincing can be ustd if it ia desired to produce 

Grade 3 zinc (less than 0.1% lead).  This method makes use of 

the heat content of the condenser lead, which is pumped from 

the sump to the inlet of a cylindrical vacuum vessel.  The lead 

flows down a spiral launder close to the wall of the vessel, 

leaving by a barometric seal near the bottom,  and finally 

returns to the condenser via a short cooling launder.  Zinc 

vapour is evolved from the lead under vacuuum and is deposited 

on a cantral water cooled condenser,  at first as a solid 

layer.  As the thickness increases the surface temperature 

of this layer rises until it reaches the >*.elting point of zinc, 

after which tht- condensed metal runs off through another baro- 

metric seal to a holding bath. 

This process produces an enhanced grade of zinc, but can- 

not remove its cadmium content, which,  being more volatlve 

than zinc,  distills over with it.  This cadmium can be recovered 

however,  by use of the cadmium column only of a refluxer 

plant, which,  «Ince it does not require total boiling of the 

zinc,  is much less expensive to run than the lead columns. 

Typical composition of vacuum distilled zinc,  produced 

at the rate of four (O tons per hour, is 

PP   0.06%, Cd  0,02% (after decadmiumisation) 

Fe '. 0.003%, As 0.001%, Sn - not detectable. 

Zinc purification by refluxing is a two stage process In 

which the zinc is first boiled off from lead and other non- 

volatile impurities (in the lead column) after which cadmium 

is boiled off from the zinc (in the cadmium column).  Because 

of the heavier load on the first stage,  it is normal to feed 

one cadmium column from two 'ud columns.  Molten zinc runs 

from a feed bath to the middle of tie lead column which con- 

siats of a stack of carborundum trays luted together at the 
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•dg*«.    Tb« lower hilf of tht coiva» 1« externally f ir«d with 

«iU ©w g*t *hile tht tfpet half  tovm a rtflt» colta« fro© 

«Juc-h rhf *«•«• p*«§ to a cond«Tì»«r,     Zinc and cadsdtat va- 

poxis p«s« uç^1^* whil«  liqtiid zinc,    «tríched in lead, 

tlmtn d*-%m. 

4 <• pr d«c# til Gt»d« i  «lRCt    th« whoi« of  th« botto» 

f^pcdfcKt  at   th« lt«d collant «ut  b« r«<tifeultt«d      Th« l«*4 

ltçuttt«   i» th«  ft#d bath is T«eaovod thresh a  farewell.     If  it 

L« 4#«li,»d to profit« ä propcrtiom of Or-4« 4 octal,     th« 

lettoti pr>lurt   li  nm^*«*«:!  «nd   llquittd  It.   th« normal   way to 

*•&*•* th*   :*.«d c^t«r,t   to Wlotr  l.U-     »y adjust lr*  th* 

¿Irta* «â tr-   :AII«**  it  i» p'.tti't-i* to control  th* r«Utlvt 

fiocettl««« «•<   -h» tice  f««d which aw«*7 •* toP and betta« 

tK« trp |>t-o<ftwet of the   l«*d col'¿mi   t«  tran*lfccred to  th« 

e#daáiaa calvmn by f«*d ia\K»d«r«.     Orad*  i  tine t.cw appea/t as 

tot fcott« ¿* vdur.t,    whlU   th« tap prxtwt   it A  tin*. f»li -y  con- 

T^4w<B*g  5 e.;,   io  p«rr  -««t   cadmi do*«     Th*-  cedmium  1* tvevttfed 

tkii all'y by di iti Hat ton  i» « ««ail   «sparate «coiura« 

jwat« i? tat ««Ml crud« caaniwo »©LäI,» 
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In the paper "The Imperial Smelting Furnace for the Simultaneous Recovery 

of Lead and Zinc in Developing Countries" by B. Barlin it was pointed out 

that of the -leven Imperial Smelting Furnaces operating in nin* different 

countries throughout the world, only one is situated in the developing 

country of Zambia, end is operated by the Zambia Broken Hill Developed 

Company. 

Production of lead and zinc fro« this source represents less than one per 

cent of world production and lesa than one per cent (now 2.7 per cent) 

of this production is consumed in Zambia. 

The problems of operating the Imperial Saeltln« Furnace complex in Zambia 

revolve around the skilled labour availability to operate the sophisticated 

Plant, the supply of stores and equipment, and the disposal of finished 

products to overseas customers. 

The Rhodesia Broken Hill Development Company was formed in 1904 after an 

Australian prospector, T.G. Bavey discovert the outcrops in 1902. The 

exiting mining and metallurgical complex was developed over the years 

to treat the- ores, which consist cf intimate mixture* of sulphide lead 

and zinc minerals with abundant silicates, carbonates and other oxides 

of these metals. 

The irregularity that characterizes the shape of the orebodies applies 

equally to their mineral content, which makes ore reserve calculation, 

and the maintenance of a baiane A  feed to the metallurgical plants 

problems of some magnitude. 

The Flowsheet 

The ore ho iBted fro« the all» t« eowreyed to a crushing and washing plant. 



All the -\ inch fraction is screened out and transported to the Sinter 

Plant. 

The +i inch portion is treated in a Heavy Media Drum Separator to 

remove dolomite waste rock.    The sink product is crushed,  ground and 

treated in a flotation plant for the recovery of the sulphide minerals. 

The sphalerite concentrate is roasted in the Flash Roaster and  the gases 

are converted  to sulphuric acid in a Lead Chamber Plant. 

Both the roasted calcine and the flotation tailing which contains approx- 

imately 25 per cent of oxidized zinc are leached together for the pro- 

, duetiim of  electrolytic  zinc. 

The feed materials  to the Sinter Plant of the Imperial Smelting Procèsr 

consist of all the -¿ inch material from the ore hoisted,   large  tonnage; 

of reclaimed dump materials,  ail  the lead concentrate and  such calcul-f 

tonnages  ¿.f  zinc  concentrate   to maintain a minimum of ..1   per cent  1-H-î 

and 24 per cent zinc  in  the winter fed   tu  the furnace.    Coiutoiser ar.i   •• 

refinery drosses are also circulated  to  the  sinter plant.     The only fi<> 

material added to  the charge is pulverised  liaerock. 

Pinal Products include electrolytic zinc (99.95* *inc); Prim    ««torn 

Grade zinc  (96.5* rinc) and High Purity lead (99.99«* l«**).    Hlv*r 

and Cadmium metals are also produced as by product« and in »*rU«r K«r 

Vanadium Pentoxide was also produced. 

Imperial Smelting Furnace Operation 

The feed material  for the  furnace are confined to «.ose avalla*!* froffi 

the Mine and are relatively  low grade and of variable coapoeition,  by 

coaparison with those available  to the majority of Imperial Stt#lting 

furnaces in other countries,  where judici'Ud purchase of suitable ore¿ 

froK a variety of sources ir.  possible. 
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We regret that some of the pages in the microfiche 

copy of this rej »a t m.'v hot be up to the proper 

legibility standards, even though the best possihle 

copy was used for prepariny the master iiihe. 
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A paper was tabled at the meeting on behalf of Mr. Fujimoni on 

"The Imperial Smelting Furnace Process for the Simultaneous 

Production of Zinc and Lead at the Karima Works of Somiko". 

The Imperial Smelting Furnace operated by Sumiko I.S.P. Ltd., 

at Befu, Japan represented the first venture Into zinc 

production by the parent organisation, the Sumitomo Metal 

Mining Company.   The furnace, which has a shaft bricked to 

give an area of 165 square feet (15.3 square metres) as compared 

to the normal 185 square feet (17.2 square metres), was commissioned 

in May 1966.  The plant acts as a custom smelter, utilising a 

variety of domestic and imported concentrates.  Current weekly 

production averages over 1000 tons of zinc and 450 tons of lead. 

In his paper Dr. Fujimoni considers the particular advantages of 

the I.S.F. to be as follows: 

1) 

2) 

3} 

The process has a greater flexibility in the selection of raw 

materials to be treated compared with alternative processes 

•uch as vertical retorts or the electrolytic process. 

The process has relatively low labour and capital costs. 

A  table is given in the paper of unit comparisons of labour 

and material, required by the various sine processes. 

The proce« ha* the ability to recover copper and precious 

••tali contained tn concentrates in the furnace bulli©» without 

the additional costs of subsidiary process««. 

UM  CCWOSITIOW 

M.  Fujisw»; consisti that tilt é«cir«4 iS*rs«t«rt»tUe el t.l.r. 

•1ft« are that tt wimmle  b* MH) U entity, ««Mam at iittla si 

•a ••esine asti M ftwâ«*. 

A« «jRMar-utf t  g$m  te !..I.f ttag t • çmmvêmê  t* t*» **tt»ttUs 
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of line oxide and iron oxide in the slag and by the reducing 

conditions in the furnace.      The object  is  to obtain good zinc 

elimination from the slag without  reducing  iron oxide  to metallic 

iron. 

Dr.   Fujimoni  calculates  theoretically that under equilibrium 

conditions it  is possible to decrease zinc  in slag to  1.0 -  1.5% 

without reducing iron oxide. 

In practice,   since  the  furnace is not in equilibrium iron is made 

at higher  levels of zinc in slag than the theoretical  figures.       Als 

the consumption of carbon required to obtain very low zinc  in slag 

may not be  economic. 

At  Befu with  the prevailing high alumina (9-10%) 

The  slag made  is of the melilite  type  (Feo.Cao.Sio2.   Al2 O3) as 

opposed to dicalcium silicate.       Good zinc  elimination is  obtained 

from the  slag without  the need to  add hard  burnt   lime  as  is 

practised on  other  I.S.F.s,     The   slag weight and association zinc 

loss   in  slag   is  therebye  reduced. 

Shaft Gas  Analysis 

Fhe reducing conditions  in the furnace  shaft must be  such that 

zinc oxide   is  reduced without  iron oxide being reduced to metalic 

Iron.       The  carbon   in  the coke  is   burnt  to  carbon monoxide  at  tuyere 

level  and  then the  Co¿>   ratio   increases  up  to   1.0 at  the reaction zon 

as  carbon monoxide   reduces  zinc  and  is   itslef oxidised  to  carbon 

dioxide.       The  Boudouard  reaction   between  carbon  and  carbon dioxide 

tubttquently   rtducet   the  u^/Co  ratio.       Dr.   Fujirfoni   considers   that 

by   uiing a cok«  u£   itlatively  high  reactivity  the  Ct ;/Co at  the  top 

of   the   fumee«  before   entering th«  condenser  is   lower  than 

obtained on  other   I.S   t.'*.       This   i«  considered  by hi» to  be a 

«Atti re«»on  w#*y  the  overall  cantattori  and   separation efficiency   is 

at fcifjh  »*  **'">-* 1% at   tornii  «Irxt   there   1%   les»   ;«r-.i#ncy  for  the  back 

re«411 *rv «**: 1 - *"•  f -i r» «   if*''      * - " «   * t '-  i»-»   •. *   t \*-t. 



Blast  Temperature 

The importance of blast  temperature in the  I,f>,F.  Is  illuslrateu 

by a heat input   summary preparad at tì*£u which indicates  mat: 

nearly  20% of the total heat input   to the  fu «mace arise;  from 

the hot blast.       A fur.:her  increase  in blast  temperature  would 

increase in  output.       However,   Su:niko  ¿crisider   that  additional 

cleaning of   the   low calora fie value  furnace exhaust  gas,   which 

is used to prehear  the  blast, wouli b- necessity to  pratici  r.ho 

Covper   'Jtovet  rcfractori;;" . 

Recovery of  Lead 

Lead oxide in suiter charged to  the  furnace  ir. easily reduced  by 

carbon  monoxide,       The metallic   lead  formed acts as  a collector 

for copper,   silver,  gold,   antimony and bismuth.       At  Bern the 

total   recovery of new  lead  in the  form of bullion and copper dross 

is about 94% 

An advantage of   lead  in suiter is  that it  gives  satisf.ic^ory  auiuc' 

hardness at  lower silica contents.       This means that  a    lower 

quantity of  slag  is made  in the  furnace with associated  lower  fuel 

consumption and   lower  zinc  loss   in  the slag.       The  suii?r currently 

used  at Befu analyses  45% Zinc  19% Lead  ?\1 Silica and end 4%  line. 

Behaviour of  Salphur  and  Copper 

Sulphur input  to  the   furnaces arises  from suiter and coke which 

usually contain 0.8% and 0.7% sulphur respectively at Befu.       The 

majority of   the   imput   Sulphur reports  in  slag and matte  oi*  speiss. 

It  is  considered  that   increased   sulpher in Suiter has an adverse 

effect  on operations  by causing  increased accretion  formation  in the 

furnace  shaft. 

In the  l.S.F.   copper  is recovered in bullion rather than by formati • 

cf a  copper  rich matte.       This   is attributed  to the  reducing 

^lujiiiuns   lr.   the  furnace   and   the  preferential   formation  of   iron 
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high and th« sulphur capacity of ,h# slag feacomai exhausted. 

mm 
» 

As previously mentioned Betu hava found a good correlation b*tvee 

zinc content in slag and Feo content in slag.  A negative corral 

ation has been found to exist bstween zinc contení in slag and tY 

quantity of matter and speiss produced.  This is explained bv tl 

fact that l.wer zinc in slag is associated with more stror»--:ly 

reduarg conditions and a higher iron oxide activity v    tue   slag. 

Thus there is an increased uenaer.^y for the formation of iron 

«ulphide and arsarido. 

Mr. Fujimoni concludes his paper by detailing the fiorine aiwt 

chlorine balances obtained at Befu. 
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«.. pap., .Somc Sew Uvel,Me„ts in Lead Refining mj Treat^t of 

Inta^.te Product,.   bj. L.s.  0et2kl„ exMin6d  the new proc9Me< ^ 

Uad and zinc production and in nartir.»w +v, 
particular the recent developments ifl 

the U.S.S.R. 

g»t^UQU8dftonDDerin^f 1aof  v.111r|! 

Sino* nineteen fifty si, researches have been c^i«,      • « 
«•ve Deen carried out in the «Ml on 

. labora^ „d lndustrial 80ale for ^^ ^ ^ of ^ 

d.oopp.rin«.    The research .as «a. in t„ dlrectlonB, 

flretly: transferring copper dlreotly ^ ^^ 

«oondl,;  transferring copper Into droBs. 

tarature gr^nt r. about on. «^ d<tr... ^^ ^ ^ 

upp.r iayer to so*, four nundr*d i.^.. at the botto.. 

Continuous transfer of 

Soviet plants in an electric furnace,  «hi 

copper into matte is carried out at one of the 

le another uses a flame furnace. 

B.copperi*ed lead is continuously discharged 
at the furnace bottom. 

U- concentrate a*d a 8Mll Wi, of aoda „ a„ us>d ,. 

its lead content. 

=o»Sider.ble ^^ „ ofrered by tta eiMttíc ^^ M ^ 

Pared with flame heating: 

an improved degree of copper removal, 

improved  temprrature control, 

reduced gaa evolution, and 

better working conditions. 



fa* teppmr contant in th« purifi«d lead is Q.I ( point-cm«) to O.4 

(fptftt-faw) p»r e«nt. 

I* *)—• wm* patentad in tí» ÜSSP.    Later on it vu «odiíied *t 

flri« 1 « enríe« was mad» for coolln« lead outside the 

%M a Mgher d«#re« of lead purification. 

it ffflff ffofftf 

**• «#or##s   A -oaper ii-oss treatment in a deep-bath electric 

n-ot aliftlnate th« drossln« operation, but it ha« certain 

4* o»ij ta« drosses go to th« «leetrie «Mitin«,  th« «is* 

•f %te* f*«Äc*  is freaUy menoma. 

at mí'wi Miti yields th* lead of sufficient purity, 

«IssttMtia* tn*  .¿relation of Mtal« «nios takes place 

t#ea)**4 m  -jt*#f a**täo4#. 
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tu* 

Itad vita a r*'iucin4t agwrit and so«« aodiua 

It fé# (ninety sit per c«nt) of ta« copper 

«»• «eel« Mltii and stifeiu» ge into th* 

4M«*tU      *•**. 

«/•M«» pavtaiAiAf lo coffer-sodiM« «at Us 

•a «•* a fi» »»wtieaâ buii for ttoeee 

rt<Nt *Äiaia £oa«iM««%l« t» of io. x« ta» 

\* NsifiW^ji 4us «¿«.«ut« find«  4*» «ay iato 1«**,  «ine and 

m      Ihm*« »**«• f^tajac« WM»*»ìH* atout «C Mr cent of 

r t<mmt     *hmr  .   -%  j*r    «#,* ar« r«e**red i?i  «*, fom 0f 

copper 

<»* ***** •f**r;nf Dì Uad. 
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tteM  »   tô   120  kilOfTM.  of   it   W   tg»  0f   ¿^     ^^ 

!•*. »tel»,  tine a. «lï M ss^ .^ ,liB<BU u  ^ 

• tUiMbl. »w «Urial fer Mt*l  ^fc,;,,. 
«Äl<fc t» 

*tóoh 1M4«  to a bulX up ar w^nic ^ ^ Ä, 

«*pliC»t«s lMá rM*ctton Vt,i wftui^. 
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Itile tia* »las* ** *lt* **«• **• ***•* 

m* ba« afcftftad OB tMt mm 

Aa yat a* 

lieti* <*•»** i« f«riiM» I» aadraiatat *•* Fb »afinaty. 

Thm ~~tnf "mm»"   mmttxté fer ime te ft «o log itili l»« lateo« 

.». «4 »***. •*•  i«ala* i** <* l«*í í*r wcuua 4mAÍm&ím§ afta* da- 

...   ,-,•«< i» «i U *1«> b«  ÍAt**a>i6a4.    TKa t*a*eaant ef aia*- 

..i*«f  t«*4 -*^«§ will b« if a» tlat «rirai  protaaa    îw© 

t  t**a*f ramili tilt W aéiad faw *ha trittMt of ra- 

,r< •*  f -<a\«ua.    * aa» bat fUtat banaa »til ba ptwldaÉ 

ta« «: 

*w ,#  .4#*«   *** t* ta» ala» •! «a 

•    I* »a* 4*»*-   *****   a# «*#••  tía* 

<-    « *a*»   «ili §**••*-   » **n   •*   i 
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3- Tilt Uad and Zinc Statistical Cwup which Mt in G«tvt 

iaat yaar found chat OMIT« axiatad a luxpiua of anaItla* 

capacity In ite «of id and thia una axpsaasad im tha fox« 

of «a isauffifcianay of land and aine ©«a and coocantzattf 

avallabia» 

4- Tha undtida*aiopad «atinan *hi<jh «ant fe davoiopa thair 

M iMd and lift« indoatffla« aunt tty to obtain tha nott 

nadatn «ad «fftaiamt pcaaanaaa and aqmiçniat-    la thia 

•        «ft    thia in&iatrr »ill fcw*ana tiafcat latita only 

nappan if tha? anooaa tlia aortaat pweaaaa r*«afúin§ pio« 

aatuw «eononw to «ah« 

|M «M»«li «alpini to ttiaa« «aantri.t Aie» wat to 

ém%%n    thai» aan land and am* laduatfl««* 

I «ail«** it  i* paaaU-1« to do ao if tha «at iena ami H 

d. t*^*d tfc^fe iaa¿ and tint Infantina §!*• aaaii« 

M« I« tha f •>«§ ©f «Apatia« an andaf* pssaatUaa to 

tadaMaiana and pnaaaaa opam&ava, 






