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The Thipd group 1 exporting only the ore: and concentratss, The
production of the amelted metal 1o *the task for future development,
Nowadays only tfour countries could be named as miners of lead and zincy

Algeria, Iran, Boluvia and Honduras,

The Fourth Group includes all the developing countries which were n.t put

irt> the first three groups. It means thai the consump*tion or production
cf the metals in these countries .: l.wer than 10,000 tons a year and
~onsequently the influence ~f lead and zinc on their eccnomy is not

strong.

Each group of the developing countries; have thelr specific problems and

5f course these are differen: tor consumer: and exporters of the metals.
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furing the sixti 0 he developing cahrPies would be net importers not

anly for zinc but for jead metal a2 weil,

It is understood that pr.btloms dealing with amelting lead and 2ine in

the jeveloping countrie. are more important than any othera in this
respect. Practically aii f the developing countries have to think about
new smelting installations. They need them f-or home utilization of the

ores and concentrates which are n.w expsrted or for productisn of
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industry of the deveioping countries and espressed the necessity to
;uaprort the following projectsy

amaticn Lrse_lndia

1. ' Treining of Nining Enrineers in Netalli-Pervous Mines.

(a) Joint venture for development of zinc and lead mines and to
export the concentrates obtaired from such mines to Indias.
(b) Bupply of expert officiers frou Geological Survey of
India for development of new mines.

(e) Supply of mining and beneficiation machinery.
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Lo the paper "A Keview ot the Main bactors Aftecting the
Possibility of Development of lead and Zinc Industry in the
Developing Countries' V.V. Tsyganoff 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, fuel, 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 foilowing 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.




- Lead and zinc prices at the international market are

keeping more or less stable,

- The inner lead and zinc market in the developing countries,
being though in the stage >f creation, is nevertheless

Promising and perspective.

- Raw materials conditions in the majority of the developing

countries are favourable though not fuily invesiigated yet.

= Due to the development of other industries in these countries
the lead and zinc production development cannot be handi-

capped by the absence of general technical means.

- Transnort communications mainly depend on the economical and

geographical conditions of every particular country,

- The personnel supply problem can be solved by training

specialists abrnad.

- The existing and newly developed processes for the production
of lead and zinc are highly efficient.

= A contributing factor to the development of the lead and
zinc 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 expecla-
lly 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 industry in the developing countries,
the interdependance 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 concert ryt, . cortalning cire, lead and copper is




feru our point of view the so-called KIVCET method, developed
by the soviet specialists. The word "KIVCET" is the Russian
abbreviation for the "oxigen-flash-cyclon-electrothermal

process.

This process provides for the smelting of five materials in
the blowing stream containing oxigan in amounts varying

from the usual percentage in air and up to 1C0%. The product
obtained is then treated electrothermically.

According to this method:

a) Smelting fine materials in the blowing stream can be
either flash as a straight torch or as .he torch winded by

the cyclon action or any other means,

b) Further treatment of the molton metal takes place both
in an electrothermal device directly connected with the
smelting equipment and in the separately located device
connected with the smelting section by means of a launder

used for molten metal conveyance.

In case the sulfide material containing more than 20%
of sulphur dioxide.

If the oxidized or poor-in-sulphur concentrates are to
be treated then some gaseous, liquid or solid fuel should be
added into the smelting process.

The advantages of the KIVCET process are genmerally as
follows:

Granulation and sintering processes are eliminated;

high rate of desulphurisation is achieved;

small volumes of gases leaving the equipment are rich with
sulphur dioxide (70-90%), making recovery as :heap sulphuric
acid, elementary sulphur or liquid sulphur dioxide economically
attractive;



heat cvolved Tro i wxioising reaction takinyg plece in

the sharge fa utilized witnin the process itcelf for cmelting
ard additional heating of the charge components (this reduces
significartly the =Rergy cencumption during the whole process
lu comparisen with ~are other methods),

the consumption of high-grade coke 13 eiininated;

the process proviles for the trearment of lead-and-copper
cuaplex corcertrates wh!lch in turn nakes it posslible to use
the bulk floatation methad, perritting higher rates of metal
recovery Ir~ ores inte corcentrates;

tl.e contiruous processirg of the material within a single
plant {s rveadily adaptabie to avtomatisationr of the main units
of the systenm,
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in the paper "Prosioiws Do fead and 2o PV ISEE S 4 P Sl 111

Developdng Countxicos in the 1970%" &y 7.R, Cazisnn 4t was stated that

the prospects foxr the lead and eine L-dustriles 4n devalsping
countries were closely tied €o the forvward o-timates -f these
matals consumption in werld eecrosy, Mast of develsping countries
enjoying dep:sits of lcad and gine rea and producing both metals
are expirters of concentiates or metals,

Thare are several mathcds -f assassirg future consumption of
metals. The moat precise, basse’ ca datermining cf end uses, can
be adupted tu in case of highly industrialized countrias, The
sutdies "Res uxces f-r Freed-a™, "Res.via &n America®s Future”
and "U.S. Lemand f-r Selacted Nem-Ferr: .. Matale Frd Use Projections
T 195" allow €. avesce wit> fair exacti*uds tha wvrlume of lead/
zine consumption in the United Statas up to 1l9n0,

The method *ased o corvelation o conewp‘on and expansion of
industrial pzoductisn or praduction of durablas cau be adopted

In sscessing lead/alne conzaption An world exonomy.,  The above
methole are of no avail tor o Jowveloptig world with (fs highly
Hfferantiated ctricture of (rnfustyial pr Juvd n, Fron aztudies
rade by Bcomomizt Intelligence Unit 4t £ LofoxTed that a salisf-
actery relationshdp betwesn tha Ancrsass: 10 ONP and lead/zine
copertion can ba esct ] shed, For Afrlian ~uantries 2.0k g
relatisnahiy; was Dot cstallisned, howewi: N douts the protectinr
of metal consumption can be rele for any devel ping country, taking
into consideration specific conditions ¢f {t» econmy; 4t would
be advisalle t. make Tespective otudiss in courtriss intending to
start lead/sins productl ' ' mpet domestic demard,

independently fyxom ad (*<1 smtheds of projscting the durand for
lead and sine Ln world scvrumy and averags armual vate of growth
in eonsumption of these metale, foracast in mcst papers recently
Lssued, shows a notadble convemgence and falls within the limits

2,0 = 3.3 per cant for lead

3,0 = 3.0 pex cent for sine
The last sight years perisd indicates that thase projections are
corzect Ln principle Lecause the average annual rate of growth
in consumption of lead in world economy in course of these years



anounted to 3. par cent wad that of sinc to 5.3 psr cent although
that growth was pot steady and in scms years teaporary declines §a
consumption wers promouscsd.

The chazactazistiec fsature of thoss eight ysars was a relatively
shatp i porsass Lrn lead and sine conaumption in developing countries
overeowiog by fax the dewsloged omas Am that pespact, The average
ATERL pex- aritsgs Tate of growtd fm someamption Lo dawwliopirg
CrAmtTier mwtad Ce 9.2 in case of Lead et to 9.7 in case ~f
sinc, There are riascms ts beiiews that soms stabilisation of
»otld watks i laed and sine Sming the dLecusand perind and the
TV U cntoumgt Lon Cf bes ¢ wetals anw pov aec Ldas®al tu Srought
«CUR LY e plagmesd a S o,

Tre activity o8 Tha Iotesswiiona: Lasd amad Line Study Group ast

p o 1M mal oamprising roundays 0w sember costries, aacmt

whi > otha Fovexoat prodeacsie and conwseena 3¢ thaze revale, saems

e nted o vy dnflusnea fhe etablllianl n of the lead ard z2in:

varsac. e groweh o lead/edn conrerprioo fe lelng $0f1 sanaed

al My ocarcarvl weotha leading €. fird - mew gilitcattione for thos

R eis wdd U laprovs ohe mathods of pro-sssing vin seri-pr-diite,

T aedliletran of thasa comaalr! woiks o gxried o ty Intagnatisn

lo ! @4 o Baseareh Degasiaat’ « ': - > with- cignt ficarzae,

T 3 nceed An lead sloe ¢ rt’ 1 in dawsi [ ing coxitries

foowwfiziy 4 2o the fact That L', ae - rorrfes are s*rivirg =~ attal

Perteog ennmsnsd of irving end &.- o ria fr2edal etagey ~t ‘rdustrial.
‘arlen,  Tomparing the per Ge lta 2./ rimc ¢ Tampty-n, whi~h

o latis ewioa emomts te sl 1 cam®, An Asla and Africa
"osaly dewt ! pex sent of ear:-avlon Ain doval 1o ¢ intries
poteatlel powestbilitias of grencn ¢ rLeumption f these matals
nodere lepiag emtzies am D reer .,

o that oese alsc The estiwitioe ¢+ 24.. Develeping Ass:-latim and
isnl Doveloping Assc la2am, 131t a-r4 o fow yea:r» o, rar have
ko4 affeets. Indiem eed/Tinc ' ¢ rmal’.a Cantre §: Taientes
oadidhed 1a 1962, Oerveas uvr - ing Pund end fiavher plans to
provids tealelcal esoatetames L1 e Lt PRotessing laad and zine in
levw. ping AETLes + u e Wf . f *Ere etimulats ir future
U.osotammwtion of ieai and Lo . t:sa Coumtrias.,
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¢omgidering the &t-ve mentioned studies on the projection of
1sad/zinc consumption in werld econowy, the actual rate of growth

in consurpticon of these mutals over the yesars 1960/1968 snd the

iively activity of internationgl crganisatlons it can be assumed
that ths average annual rate of growth in consumption over
’ 1970=~1980 wouid in all likelihoed amcunt £ 3

2.5 = 3,5 per cent for lead
4.0 - 5.0 per cent for zinc

and in developing countries:

6.6 - 8.9 per cent for lead
7.6 = 4.9 pa: cent for sinc

The consurption > lzed 1o 1980 in worlil seonomy excluding the
centrallv planned coromics would then reerh 3,860 to 4,320 gheouns
vong and that of gin. 5,900 <o 6,600 thiusard tons,

Tha corsirpticn of e a7 o tr das *1@15 AT le s fi’l\ftﬂ‘ 1as”

+ight vears was tis.ng mo-e vharply, ver ‘ho production of both
concentrates and 87455 wav expandirg at s cnxtdezat'y lower rat

thenr ir developed ¢ anir . fner e theat ol d the rrodustlion

iamd . noentzates 0 deseluped [ ooteiee Ty 0 por oweit and An
jevmloping onee by - iy 2.8 per vent, The @3 oduuioo uf eine

o et 1ates Ltorem-rd tn davel pea coum@rdis o Ty e per cent and
in develapiag world v 4 pex e culy. “he proention of leal
vose in develrped co .otries ® i per emt, <21:1, in levelping
Asiati. and African « cunttie® Jropped ond 4. atin ARl 4 Kise

Wy only 4.} per cemr In dev-ioping toumEries solaly tha gRowt®
in gin: preduction wu: sure vapid (61%) than 'n dars! jel ones (o~

The approrimate forwazd estin.'c .f new prod . ~1uc ‘gpecities 1in
tndividual counteles for pext -3 vesxs indiceats “a% mlue end
saslter production would ccatirue to expand &t & slower zate in
dereloping tham {8 develaped cc airies. Wew 7l cajacities of |
lead and ginc ores are reported orly tn Axgentins, *livia, Izam ar’
thair slight inesesse in Paru ¢.d Koges, Ko ra« productiem
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capacitiss ware yoportad only in Algaris, India with poor
increasas o Maxieo,

Yo cotimats the expansion of load/siue production im the world
®d in developing comtzies to mest the dament for eonmmption
Lomacast cvar tha perd wd 1970-1980, ©'w Tevarers »f maral
s 5 tha dispssal 10¢ mew uine/smsltsr o g Sies are o
be aevsssad.  Tha worid mwesured and Lrdfcnte: Kuewr Pay in
lond eme’ »inz cAn be 42 e sed pproximetcly £, O wflliom:

Cos of aed and 75 miilian tons of e, Ledy wough £o et
the daien. s in 19701980, Ap meiyeis of tha e.al/rine

¢ asum /] v bRlancs vt T sse years, allowiog fox nat iapore
frem neitcily plezned oo iy should b nals * . esrevh

B prrood Lo eapesitiee - aquired to be & b creration in
19731980

Bving r.cand to the Dalagi-es of predustise. s woun tlon ovar the
yeexre 10 11968 and to tha Cact that ell ¢’ . Tepld «diedom &>
prndact’ oo ~f lead smd sin in seclali:ic @ whrise fr mat ti g th,
viuatbly Lap 14 growen ne Ak LPRAOE 4% cad o geniioc Vo ehat 4o

137 .40 L om lapax: (z.n ureall : lame’ w g e wersld ‘e
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watel 0 rmmpRIon Bew (xad manifer fapdifed s siuid be required
wenis v lisdes 6;° - 1,007 t' <14 tows ani tn eine meltar
feallt: s withis e 10izs 1% 0 25 2,260 thwand tws,
Raopor’ ~w Plgwwes {1 tamw wde « 1. ities 2. 4T from &) To
00 hecand toms of ol emd - %o T N thousand torg
of sin; Do sampar- icx of v . ' itng sagecities Ln wogld sgon
sive Carpumalle onti b fou otiar . ag thw 17 *gtion of thess
mtale AR Gevelaping comtrta ., T would nelp *he consumption
of these metale ti ¢ wp Caeta: Amtiiae lika Indta,

brgo time, Koves. is sowmevies eXUTtiig oW wainiy metal
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Moroced, Tumisia, Bolivis, Honduras, Pexu, Algeria, Comgo,
Maxficc, Burme and iran cam be numbeged.

Finally, in wepy dvaloping cormtriss thera are depcsits of

is2d end sime oFse 0 yet adnad. Wieh the production of both
masals coming Lok paration In these Cowmiriss, up . NOW POOE
eoiumeis of lead and sine, their industrielication would be possiblc
d the development ¢f wplicetions for thess metais would be
etimiated.

As suggseted from the above considsraticme thexe is favourable
outle e for quick expansion of lead/sinc industry in the years
19?‘%‘ . "‘g@o

To securs the share ot davaloping countries witlin that expansiom
fraviw 1% 1n sonforalty with their resarves in orss and with thair
Besals 1 T indoitvis. and soclal pingrees ¢.ti 2I20z%s from the
3igaas v tons of Tiitsd Nations devited £o that «im and from
Govsamian=es o dulh derel ping and developsd - Ln*Fles would b
roqaLsyi, howsrost.

Tha Las. - comdtiion of lsad/sine wapunsien ‘n chs while wirld,
fivet - wil in th. da™e!l [ing ¢ .n'ries, fe the -mabilization ¢
tha M v is coneum™ .o pr . Autise bilooce sad f meatale price-

et the svel aldaquats Jat competi’ . s To the cul- iltutes. Thie
Lo e wln tesget . f the lreezw.: . ael Lawl ard Zanc Study Croup
and ite wtivicy alomg w.'h ihe veTetion ! ‘e namber
Govermnwmts, partis aziy of the Wired Btat 2 in vespect of uone-
SouNAE ‘Al oR30ks Xvlesarss policy, o 1ikely ¢ secure swh o%iti1l-
flaatiom vithin saiicdle iimite.

Parthe: Iidazsiisstiom of trede, wveowal of uita rystem amd
iowssing of {mpont Suvies are edfitismal fast s having suds=antial
sffects m the pechution of matais o develiping coumtries.

Theoa 20 problems wi.loh UNCTAD amd & sumbel f thet inteirational
PIEM . sotliote alw desling with

1a boveioping oo ries oraciailot La lead/slnc industyy are
PMmere.iy Dot ove’ *Die Dus to thedr absamce ths Dest econcmie
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and technisal pregrummns (f the espansion of that industry based
oh domsetic reserves ars hagered. The asetfezance of the United
Katioms axperts in prepeziag such pEogremmas in iriividual countrte
or in indiviiucl stats w3?ar;lese could “a very usaful, "Survey
3f loed end 7ine Mining v Semiting o Mores” emde in 1966 within
tas mited Razfone Dovelopeme Yoogremme {5 ap swams ls of that atd,
e o rrect sv:iiwetion of offexs for toms iRt of complate
wimee and smzl-ers L0 mnothes ALffleulty the goveriawsnce of

el pdog cow Pler coms acrees otcasfonally .  An sbjective svale
witdn of these offers meds by United Natioms indspandent advisexs
ooy @ugpest tha dast chafice

T woveden of lomds ¢ ime industiey in developlng sountriss deaands
raviging of lical ebaff. The gradual Zembianization of Broken
Alls plmt at Fadws prowves tha: the most sophisticetad tachnelogy
g e aestensd Ty Rowal o2aff. e would b dasirabla, howaver,
Lo veebi specdaliste and labouw foove before « mew plant sntare
SO pradalon, e Teitad Naziew « sssistames o the devaloping
FLA ek be thel 0l gTest s EVECes.

Tt omos ADAgUREIE $oen D @ caTPEicee takuh Ower by developing
oM TRRE OB I oeely o oimdeslower! |49 loeal spacialiste cemnct

wowp odrcad 1Y Lo aflocs they w.. ¢ aveallabla thawe. Exper=
Tamos s eendofoseil T leels €o e xwiee lead apd zine induvatyy
MUERL LY A8 O Ot T irwe of mem .. ‘g Che industy - fean lprk 4n
laveiplig comrias. Onedl Lo ) ~padialists acquirs appropriate
Prsl «micnsl gqualificetiong thex. - roed for Undtad Natiome
sdvisery sexvi.s An sceigning Chii. pav. x R0 theiy axperts.

*mbrieel sedicls wod miversitius a those somntriss which enjoy
Wwhurtunitise fow the ampensien of luad/sina Ladustzy should ensure

i'g!z;; -abla sducstice to the Tutwse opecialists ia thase fields. AN
wismRial feum of the United Netiens arefetencs to ‘avaloping
+MELTles 10 providiag them lestwrwrs with edusetional qualification:
ir %h?m&a‘-tmlhmcﬂ:&h ftam the casa.

In amry dovaloping countries the epansion of leed/sinc industry
is tind 1o prodlems cmcaraing fereign trade policy. The speeific
fottuars ¢ fornim romhe 15 ised/s' o tamrantoates wnd metels also




requires special experience. Until foreign trade officers in some

cf developing countries acquire necessary routine the asasistence !

United Nat.ons experts sent there on request of the interested

Government s seems advisable.

In all the sbove mentioned cases the service of the United Natione
experts should be Lemporary. Education und training of local
specialists .nvolves long-term stays in highly devel: ped countrie-
as an opportunity to gain practical experience. Trainings of

that sort sponsored by the United Nations could help the developinx

countries to complete their ovm teams of experts,

It may be hcped 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 4,322C 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 zjinc
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.




(8)

S. To secure the share of developing countries within the
expansion of world lead and zinc industry the following efforts fi
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 of quota system an
lowering of import duties.

- the assistance of the United Nations experts in Preparing t
best economic and technical programme of the lead/zinc indust:
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,

-----‘oo---o--oo-----




In the paper "Lead and Zinc Industry in Peru'” by A Labarthe the
Peruvian position as related t¢ world lead zinc producticn was
described as well as it's -~hara-ter. Its srructure, 1t3 possibil-
ities and its probiems, The papsy svbmitted contained informa*i.
not generally avatlatle abour 4districuen_ o0, points cut <re resevu. -
and describes its rechnology f.r nwining, concentration and
reduction. it also tllustrates the changing pattern of producr:. o
marketing and indicates the role tf fcreign investment in the
develcoprent of the mining industry. Finally it describes the
parricipati:n of government as weil as the legal stru:ture of
mining and g:ves informaticn on a specific project for the

instaliation of a zinc refinery.

Peru is a mining country as can be ascertained from the figures
given in the paper. When the Andean Mountain emerged dividing
Peru inro three difterent regions 1% creafted a very difficult
problem fcr the 1ntegration of the country but as a ccunierpar:
previded 1nutense and diversified mineraliza*ion which ~onsti sre

a fundamental rescurce for Peruvian e onony. Early Peruivian:s
the In.a empire were already mining gcld silwver, tin ard czpp- -
Th:s diversified and in*terse mineraliza*icn and the eavliy min.
vecatiosn might be the reason for having had in Peru always impor:

prcduccicrs in the hands :f national cumpanies.

The country®s ecoromic dependance. present and future, on the
mining industry can be illiustrated %y the following figures

In 1950 mineral exports represented la. 5% of rctal exports whii-
in 1968 this percentage has grown to 51.1% Dollaxr wise this mw«a-

an increase from 46 to 442 millions.

To the latter figure, lead exports contribute 30 million; zin«

33 million, but silwver contained in the lead-zinc expcrts amoun’ -
to 50 Million dollare which makes the total value of lead-zinc
products 113 million dollars or roughly 25% of total mining

exXpores,

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

ntevnational trade of these maztal

[}
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Peruvian productfon growth of lead in tha last ten years has been
equivalent to the world production {ncxease pexcantagewvise - that
is, about 2.1%. Zine production has increased at a rate twice
the world rate that ie 10.7% wersus 4.9%,

Part:cipation of Peru 4n the international treding will incxease
even furthey according to presemt devalopments in areas of known

reésarves,

Lead-zinc oxes axplcited {m Pexu conslst as @& rule of complex
minerals asscciated with copper and silvex. As it was already
mentioned , silver i: tha most important in value. As exceptions
t> the rule, in the last few years two iwportant deposits are being
deveicped in which z&n+ 45 the only valuable matal,

As Tty the geographiecal distribution, lead end zinc productions are
tecared in the len%xal Andean reglon, nust of the mines being
»-tuated at alvirudes 1n excass of 4,000 metexrs abowe ssa level,
‘N1s zegiom 13 ccnnected to the pert of caliao by gsod ali yeax
v-und rcads as well as by raalroad. This will n- doubt be always
Ne most importans mining zone fcx lead-gine,; but cther areas that
d.a not have txansportation facilities in the past shall become

-mportant contzibutors te production,

It should ba peinted out that 23 mines produce 90% of the total
lead-zinc exports.

Estimated ove resexrvas by yvecent calculations are of 2 mil.ion
metric Eons of recowerable lead and 4 million tons of zine,

At the present rate of aextraction this meansg a 17 year supply

of lead and 13 yearp of zine. If prospactive reserves are added
we have lead for 35 years and zinc for 50. The impoxtant point,
hcwever, is that resszves ege being imcreased every year and that
exploration sn Pexu has yet a long way to go,

The Governmant has a wery ambitfious pxogrem of exploxation which
should start ylelding results within the next three to five years.




Practically all mine production of l:ad-zinc ores 1s concentrated
bv flotation, Machinery for small p'ants up to a 300 day
capacity is manufactured locally. larger plants are mostly
imported, Differential flotation to produce two »r three
concentrates is generally practiced, Separation of copper from
leed is successfully accomplished by using potassium dichromate
to depress the lead sulfide minerals and in other instances,
sodium cyanide is used to float the galena concentrates from
copper. Here 1 would like to comment »n the difflculties
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 difficulties
for differertial flotation contain also pyrite and chalcopyrite.
[he idea of making a bulk concentrate is a very attractive
proposition but difficult to attain. At least we at Banco Miner
laboratories ha&é not obtained goond results, The main reason

is that the concentrates are dilutes by the pyrite and ever the
recoveries for lead and zinc are lower than with standard practic.
Since the 1dea is convenient and if suczessful procedures

are develoved an important source of concentrates for the proce- -
can be assured 1t is justified to plan an intensive resea-c

program.

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

and belongs to Cerro de Pasco Corporation, Oroya smelter is a
highly complex metallurgican centre with a great variety of
products Its treatment plants have been described in detail in
technical articles so often that 1t 1s unnecessary to extend its
description 11 this paper. It should be pointed out that Oroya

has made 1important contributicns to meiLallurgican knowledge and will

no doubt continue doing so.

At the lead plant Cerro’s own concentrates as well as lead
concentrates purchased from other mines are treated. The
treatment scheme 1s standard blast furnace practice, lead
bullion thus produced 1s refined electrolytically by a modified
Betts process. Slimes from the refinery are treated for the

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



The 2inc plant produces €0,000 tons per year of electolytic 2ine
most of which is of four nines purity. Concentrates treated aj
part of Cerr>’s uwn production. The circuit includes fluid

bed roasting, s<ingle batch leaching, purification and
electolysis fotal zinc recover, at the plant is 77%. ITreatm
of residues which has been recently starteu will probably bring
this figure clnser o 909, It ha- heeni%f&ctizg of Cerro to
treat their highly marmat i concentrates in Oroya and export
the cleaner concentrates. Flans for expanding the capacity of

the zinc plant to 9,00 tons per year are being considered.

The growth of lead and zinc productions and forecasts to 1972
are presented in the paper offering interesting 4ata collected
from each company. Forecasts were not extended Leyond 1972, bes
the high priority and incentives program announced by the Govern.
ment for the mining i1ndustry might cause considerable changes

to production figures after 1972, In other words i1t 1+ bellevec
that production will have further increases but that theve are nc
sufficient elements at present to qualify this expansion.

The pro,sctions presented Bive an increase of lead growth rate of
7 to 8% and the past growth rate of zinc production is maintained
at 10,7%, lead expansion comes vainly from operating units that
have enlargement plans underway while zinc production figures wil
benefit from both expansion of operating units and from new mines
coming into production, According to these figures zinc product
wili be 500 thousand tone of pure metal content which wili mean

almost one million ton, of Material to be shipped if no additiona

tacilities are installed for metal reduction.

Har%g;;g; of Peruvian Lead/Zinc Production

The graphs presented in the paper show the changing patterns of
exports of lead and zinc which are different for metal and for

waligentrate s

tor simplicity three =arket s have been corsidered, namely, Rurope,

the | 5 and fa; .
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'n the setal export plctume Japmm, Whe started Lmp.r® (o 1963
discentinuesd then (n 1943 for sine ead (%’ for lead, Puope
has mairtainad ‘aprzts of sin. slads Sa wese | ! " theusand
torns per year. (n the lead plcturs sfter salrtaliri~g trpezte
nf war )2 thouud a year, Duzcpe deciired srarply stnca 1965
ty lese than 3000 Tone Ln 1947

The U.S. which from 193% te 1943 Laperted amowumd 10,0C ¢ year
tncysased her tmports te J2,000 tone in 1947 and har lead Llepoxts
fsom 2G,000 te slmost 63,000 Come & year,

n vthe ~oneentyeste plL:ture the patrtess ie guite 4iffexer”. Wihile
load « noatEetes haves been expirTed wilithew: lmp arant (hanges *¢
the L.5., fureps ani J.pan, 48 the 20i00 grepnic Japan Fas he. omm
by fa: the lazges fnporYes fwem & sre 20,000 tn 1963 o aimcse
160 thousand in 1967

Ry.iq f Fore.gn Capi-as ;m; Product jor
R G e O o el N e A SN W R AR

Thet the roie of forveign capital fs fndamental ir Petu can be
saelly unlereatsod (f we  meide® tha® . f the <« =oilizn [:liacze
of R|ining «xPpertes 1o iWos, - pPocesis {rim [ velgn Laganie-,
whije rriy N'L dexi—es from catiomal . “paries Ite prepondegan.s
fe .arzer In copper and irw preducticn thas: in lead and zin._.
Toreign participaticn 14 37 in Jeed en' 1% .1 zinc,

Foreign capltal beings ints the eeumtry net iy fusds but a.:c
techwnicgy and sodern syetems of afniatetzation, It alsc prorotes
local tndustries.

A8 1t was sald ot the =zining @ Ghie presenteticn, the devel. prar®
2 tha 1ouBiry depends primasily @@ sind.ag «pxte and thesc an
only inctense eignifi-antly theough foreign  nvesrment., This fac?
1s we!l recognised ar! legal petWlatlone ha s 'ear enacted U gararte.
and stimulate foruign lLavestmgil, This .ar be emphasiied furtherx
Uy indicating that for the exmeuilien of the c-ject already deflined
s total Lovestamt of 446 sillien @ollars 14 requized Detween nw
and 197%,



™e paper descrides the iegal struwtwre of the aining lew whish o
M a2 promoti-oal natuis

Finally reference o' 1.4 d¢ made tc the project of installing o
siac refinmery which :e Peing promited Dy the geverimient.  Singe tl
ohject” “er of this Y s.° worTespmd Yooy cloee.iv = the elms of
Datde 3 should be f ;+Lal interest to thie meettir g from which
NEY vaisetle suggestiome should de ottained As Lt stande today
the pretect calle (2 o prodaxction of &0 200 tons per veat of
sisetrlytiz mime, 7 . tong of sulfuxe. acld and ¥ 00 tons of
amgmivm +u.ifate. Suituric ecdd will bs tatally ebserbed by the
foxtiliner plamt, Beasic oJestives are:

= T0 &xp % abtirai res:iszcer 4t a righeaz stage of
olaboreat! v, increesing thue the aggregate veiue,

e To provid: mpgently reeded feztilicers ot low price,

Yo attain Ch@ee ¢! (' veq 4:veral PE ot ce8 wars [PPesigated
and firally thees foasid:!‘ty studies vere srepased for the followd
proaseses)

Bepu:z ontal wetert with the Ovespeit Single Comdenser.
ape:. 1l Smalring peecass.
Ble ': iytic prececs.

The lees eme W -elucted an the baesis of rentability and the fact
*het Perwwiam 1ir. ceomtamtrates eves if they coms frem ¢tffezent
®iae. 42 Ok pressrt spacial prodlems for the process. It uses
sutatirg Ridw s e power ne: depandiry .v lay rted coke and

‘e gonewal s pr 000 ‘wes a lazger prepirtion (! lecan insumes,
foen tae Indisi irvestmar: s lowsr which Ls important when
Trsnclal caP. . is iimited.

Toral Lawsetyrer: . estimated at willion dollaxs working capital
i luded . +“ atiilom will be provided by the State and 20 millfion
=1l be emBe- 'aily finenced. Under thase comditions the

‘ereticn Wl.l provide euffieient funds to oesvise the dedt !n

i0 vyears.

R e R T e
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From the first year of opemation there ®ill he 2 gate ~f f religm
sxchange revenue of « million dollars awmd after amsevisati - 'he
smrual gain will be of i) m@lifon dollsxs s et b rae
presentation of this papar !l heip t wievsvan? the (v, .-

of a deveiopirg producing mation, Knowing =he v+ leas
possiblitities of producers amd Curi-umers will belp tr . ®-°
rational production of lsad amd zir¢ and :ttain the stabllicy ¢
the industry that will benafis everybody.

Gonclusions

1. Peruvian Mining Industry 1is an export isdustry, amd e ur P
for 51.1% of the earnings of foreign cumwremcy ! he eccum' ry
Uss. B4i2.) millions - fyam this *Htal . % correspondas R
gin. and o.6% to lead.

1. It 1s estimated that 653,3% fyom the toral foreign cwrreicy
mining earnings - U.S. $288,8 m.llions ie¢ Used in the ¢ wun’ -

to pay salaries. Service supplies, "axes and re-imtur sece

3, Lead/zinc production dervies mainiy from the erxpicitati.n
compi-x minerals that contaim silver, zini. lecad amd . oppes
The most valuable metal in these ores 1: sl :wver whick a =« -
for U.S. 830 millions -~ 702,000 kilos - #imc accounts for
U.S. §3? million and lead U.¢. §29 willicns

&, 81.57 of Peruvian lead produstion which was 157,627 metric
toas in 1967 proceeds in from the centvai Ardes, 89% of
total productiam of lead comms from twenty-ome mines.

s. Peruvian Zinc Production, im 1967 was 2% 908 mabwic %ons,
18 also proceade from the emmtral Andese 1 89,.3) of the
tctal volume, Twenty-thzes mines produce 96% of the tctal
sinc.

6. 82% of the lead production and 192 of the 2inc are refimed
in the country, the rost (s exported ae congsentrataes. At
present there are all the basic conditiconas for the fasrailatior
of a mach laxger zinc refining capeacity,




In the decade sf 1939 ¢. 1368 sine puedction had an sctual
growth gake of 17 7L, It 1y setimeted thet thia rate will be
mairtaicad through 1972 valnly Maa to Che fac* *hat the mines
Madrigal, Faraileis and Sap U (wnite wil, emter - production
and alsc tor *re 3¢ paning f .rem Pxetera W8 A% a larges
production staie Ciutyibat e v, ®hie righ very of gzowth
wiil alec he *he axps 52:0 p.ymmed ' o713 de Pa e, Mingge
Atacsura, sed Milp,

Tr. the decade of 190 A% perswiam lgad production ;rew at
“ha wate ¢f [ i% pev veay. This rate 1® 14 setinated wvil}
viss tc B Muring the perind 1969-77 dus to expansion of
vpezatine o, ths .ompaniaé men® i ned Ln paragreph ’

Fryadgn *epasies s "adiivkad e Pars pr.duce 3% of the leaw,
TL.BL of sim amd 49 *L of the silrez cortalcad in the lead/

291 . ocves.

Fireige ‘ovastmen®s in Pexuvian wining irfustry are indispem=
sitls for *he devel cpment of tha sountxy. legal structuxe
FaZanteed ! inTestOwr s .

Exports of vefined iond and zin: are marketed fundamentally te
the U.3. - %% f .ead apd 2" ¢f sims. Iine Ccopien®yates
sie erpcrted salnly o Csuem - €01 ‘ead c.nientietes to the
UeSe L'axrpeam Compis Marwe® and capan,

*,

It is recommended that an 1n8ensive research programme be sade
with the objective of sstabliehing procedures and condit)

for produstion of bulk lead/sine soncemtTates fyom complen
gee M [ itating.

ot 15 recwmended that Lndue®rial met!:ns raftain from
instaliing ereliing apd rafinlog capasity of lead/einc in
excase ~f thelv sequlrar anle of *hasa Wataie f.x atharwise
"Rey are sypetliy iy wra ot TELrMtliaal ack .t gt p?gw

R T 8 e ping LountEies.
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i, 1t is vecommended that industrial countries sliminate tariffs
and quotas fog the Jrportation of these metals ox of concen-
trates from develrping countries.
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s= paper “Recernt Inprovements and Trends in Lea -Zirc Exraonion

iz by Jan H, Reimers the paper did nct deal st lergth with

gL AT Y
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al and zanc extraction prccess many of which are covered in detail
sther papers preeentad to the meeting. It i3 onfined to recent

eioyments in both conventional and new processes,

~ay of introduction it is well to remember inat increasing demands
both metals have led tc the need tc exploit ores containing a large
»oety of impurities, often in large amounts, whiie at the same time
:ovuners have btecome increasingly demanding with respect to metal purity.
;r xample the U.S. specification for the purest grade refired iead calls
a gaximum bismach of 0.09% dbut some large cistomers now apecily
% In the case of zinc the galvanizing industry because of the
-wopment of continucus galvanizing now demands large tonnages of
o ead grade whereas a few years ago this secticn ot the market
savisfied with metal containing O 2% ~ 0.4% lead. in another important
Stoon of the zine market the Special High Grade specitication with regard
© ilezad has been reduced from S ppm ‘o 3 ppm, *in trom 3 ppm to L ppm
wron from 5 ppr to 3 ppm in both the U.K, and the U.S.
~entional sirtering and blast furmace smelting praztice is etill
r ovasent and 1f large lead swelters are built in the immediate future
wey Will probably be based on this technology, tut including of course
"olern materiails handling and contrcl methods. Oxygen enrichment may
;7o ibly be used in future tlast furnace plants, and added to existing

.anty to increase output and reduce coke consumption.

4 wndern sinter plant requires a substantial investment which is economi-~
& 1oy Justifiable only fcr a reasonably large output. New processes which
not require sintering, such as the Boliden, Outokumpu and St. Joseph

i Company processes, might therefore be choser in the future for

1ler projects., Of these, only the Boliden process is fully developed




at the prhasent t ae.

Fire r<fining will undcubtedly be used for refining lead in the future,
«od theic lead refineries wi.l inolude modern features such as vacuum

lezinoirg ani continuous deespperising 17 of sufficient capacity.

<n zime smelting the trend in recect years has favoured the electrolytic
and Imperial smelting processes, as showrn. by the following figures
£iving the 1i:tridution of processes use: in the world (in % of

totel world zinc production apacity )

Precen X X
Eectrolytic 520 53.2
Izperial smelting process 0.6 10.5
E.sctrothermic ' 4ed 547
Vertical retorting 0.9 8.6
Boriwontal retortirg 3.4 6.0

During the last decade the growin of the Imperial smedbing process has

(en spectacuiar. Froo a new process only aeed in e coupis 5! piants
ionging to Consolidated Iimo Corrorstion (mew Ri, Iinto Iine , she

o vanigation whickh developed ant owme ¢ the process, Whe Imperis. saeifuing

rrucess has become an f;f:o;p*..ed Froosss in most parts of the werid vhere

<ot and Zine are processed, wits the rotable exgeptionas f the nited
1~ and the Zgviet Mnion. The Imperisl spelting process will cortinue
#row in the jmwediate future ap ssversl Isperial smeiters are now in

costTuction and planning steges.

quo*,“ygr' u)e fgiﬁr?"r %lﬁﬂgs mg g}; 1.*’.: ‘ m @f ﬁﬂﬁ m y ?h‘
TApNBLON Wil De Dased om the eiecotrolysde process, pardicularly in

wveluping coun‘rica, The reascns for this ‘hinking are the followings




The electrolytic process produces direcsly zuirnc of the highest
parity and this is very important ir view of the continuing
trands towards higher purify requirements for al. zetais;

inclui»g zinc.

The electrolytic proceas is sultable for comparetively amall
produotiona and an electrolytio plamt can be gradually exe

panded as req. ired,

1,  New resicie treatment yroceeses, ‘a particular the jargsite
process, viii result in the lLighest obtalnable overall

recoveries for zin: and other valus: in 3ine Gorcorntrates.

4, o zino setaillargy is simple dus the elsctrolytis proeess is
#8.1. prodad.y the easisst % opersts well La dovaiciing
soatrice with limited teslaleally quallfind persainel.

e The bulliings and a large propertion ef ihe equipment required
for an cisctroiytio plamt ocan wNAlly o supplicd locally an
& develoring coumiry.

Ia contrmet, the Imperial aseliing proeess produces e lowest grade of
tinc an the marked, of vhieh an iaeressing proportion will have 0 %e
rafiaed in the Tutuze; ssvesul sxfating laperial sas.ters are tharefore
efr. . asballing or sxpanding siac refining fesi.itles. The fac: fhas

“re luperial mme.tiag [wrase L2 e laxgest A8 Jroluc K@l GnUl avalie
Bief GBA Te & Al aBlage LA Lalusllacdy Rlghiiy feveloro! countries wilh
birg= sl Barts % 4’ soouas W capital for Large Llove-tmeat:, Sul oan
ie b dABBVRGMAES Ln Tovelopilg GuALILee where 1% Lo Raualdy wliv W ged
sharted wiW 8 et of sore Bodeasd 2i3e, AMSG, W laperiad steating
crecess §8 Pest suibed fur indaswriiliy sdvemoel 6 .intries “sgause L%

it & oomplicated process® requising We bigheat leveld of Seghinigal

scervhelon and sopilstloated ~cakrol squipman: ¢ achieve oo’ rerforsance.




The Imperial emclting process will however probably &ei an impcrtant

share of future zinc capscity, partioularly in industrielly developed
couniries ani in cases where both lead and zinc rawv materiais are available
n a suttable rasic. Ir thi: sommection ome muist romemb-r that there

-1 881l room [ .r improvensnt .2 the Impertal amwelting prucecs and that

<+ performance .adoubseily w._.. be further developed in oum: ng years.

the hordzontai re ort process ia dotmed $o gradial ex¥inoticn but
exloiing veruicsl reiurt and eisctrcihermio sino piante appear tc siill
te ¢orpetitive. However, it 1s bel.oved that 1iiile new capacity will
be Ge--d on ‘Bese processes, ard hat tals new capacity wiil maatly e
vXran. o of exissing plants 4 ak...* here be remarked ‘rat the St.
-99 h Lead Tompany siectrOthermi® poui-ue has begwac a highly efficient
Tipe grocess with high recoveries ard large unite; however, it uses

St ke and electric power and ususliy one of these energy sources ig
wiE moit advantageous, the Imperial amaiting prosess bec omirg a natural
euestion where coke 3 the cheapea$ apd the eieotroly‘ic process where
.wmteio power Ls the cheapest, Nevertr.n.uge, there 07,1 be cases where
v v Joseph Lead Compeny prooess wouli be attractive, although l.ttle

mtiériior. seeme to have been pald to thie process by ocutsiders.

Frvsaure lesching of inc concemtretes with elecental sulphur recovery
offers interesiing possidbilities, However, the proceds 1s not yet
t2ady for commercial use and 1% would nos be particularly well suited

far developing uountries begause of the sophisticased kigh pressure

vsipment and expensive saterials of construotiom needed.




él .r. the paper "The new lead processes” by G. Bjorling it was indicated that
in spite of the metal's relative nobility the metallurgy <f lead is
not 8o simple as one would presume. This is caused both by :is occurence
as sulphide and by the low melting points 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 gaiena ore. JIts adaptability to low grade ores and

ordinary concentrate was, however, not so good, and the blast furmace

: process became tle most important smelting procedure for lead and
practicaliy the only used around 195G,
A

The benefits of the hearth process were not forgotten, and when the
aupply of rich galena concentrates has become more aburdant there has
appeared some new processes grounded on the same basic principie; the
roast reaction, which can be expressed as the partial oxidat.ion of galena
to metallic lead: )

PuS + O2 — Pb + 502

0f the new processes the roun< heirth process 1s a direct conversion

of the old straight heartli process whereas the self-fluxing smeliing has
same new features. These two are both cnaracterized bty excess oxveen

in the basic reaction written above and therefore require a siag

reduction treatment as a substantial complement to the smelting proper.

Another type of procesces works with deficit oxygen in *the basi: recactiom
and therefore must be eliminated sulphur from the bulliosn  The mcat
important process of this typ. 43 the Boliden process where the partial
oxidation is performed as flash smelting in the upper part of an elecirie

turnacej the residual sulphur is removed in a converter.
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The tlaet fuirvecs ppewsss fo» tape (the 12F process, cives jesd! 88 a RO
scale Byprotect apl har Gurmed op &2 W mp et load poodae: Duis

it et aisn Be flscasesd a3 4 new Lead Prooses,

T2 make an ob - lon-free comparison of tie newar .ead processss both
Amcg themss .o anl sl e sandard Biest fareacs smeliting Lo very
Aiilicwd® L not S say iepoesidles Mer we 1o oye cume Laporbant
pioamaters Which are nof omaRaile Y@ . 270, 3Mpoaitiom I gilena
copcenteate, prooes m Loa. felialtlos anour, fusl, sharey , relations

Petvesn Wese, lioa. regilasin m #ir and vaVer pelintion amd pose-

ibilities %0 ovaluate zinc and cWer Binor metals ia Whe v  maserial.

Tatis 41 gaves coneumption Tigures for the different processes. Sach
sxpenses 88 cosis for cverhead, for licemces, for sssaying, for other
stall shan direct labour besides repailr amd seintemance et . have mot

Leen taker. ..t considerstion as they d4iffsr much from me si's 1o spother,
Tre figmpes 1n colums 8§ refer t5 a smal) pieat with o throwghput of

abous 10,00 ¢/yr (30 ¢ & day) sad 1 & s larger plant of about 50,000
t/ye (1% ¢ & day)

j 0 table 44 each aain 1w ia tad. {) hes got & charecteristic relative

vumber O %o % where O ssams a not edgnifiomnt coet and 5 & very dominating
t03t. The sum of these namdbers give a relative estiBation of the come
pelivity of a process and now Lt varies with the size of e pr duction.
Finally, fig. 41 tries % Lliustrete Wiese variaiioms graphically.
©

Tabie 41. Beeis of ceet caloulations for smeliing s tom of olens

ccmcmirate vith i A P,
§ small plant, L large pianty I8F cousidered not £13 for use for iarge
wanages of additional lesd Lurdem
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RrToeas, perfape ur combination with the basie bifa3 of the utokampa
bficess, 13 very syplicab.e for the treatment of go®d concentrates. 4
arawbacg :3 e handling of large quantities of flue dust which, howevsr,

O be mechanized to o great extent,

For large tornages of concentrates of low and average grade tha blasg
fumage prececs 5341l is a €001 alternative, It has the greate.t
adapisiveness of all progesses and is suitable also for oxidic¢ minerals

iike cerrisite Pw@} and ang _esite PbSi;qu It requires both eXPEnIivg

fusl ac ooke ani .s nat Yery LOW in coats for labour, repairs and T Uns IR0
tion but like the ald plast furnags sor pig iron 1t has proved very

o idabh o, 80 ewer if “xisting lead plants shoul! pe rebusje today moot

oi them shc:ld still use the blast furnace methed.

Tnere L2 ore .mportant limitation and shat {8 if the lead concentrate

car be treated toge:iher with sufficient quantities of zinc concentrates

«n shis casc the I[SF Precess can produce lead to a cost below that of every
other iumd preducing procecs.

B »

i 53 L G

e

In spite of their visplicity and apparent ability to extract lead
&% low production cests and roast reaction processes have defind te
Maitaticns in their udaptability. The most important Ls their
exclusiveneus to sudfidic concentrates and specially to high grade
®e6. PFor the round nearth pro@esa and e self-fluxing smelting,
descrited above as the roast reaotion processes with oxyde excesa,
Somes further the fact thag ey operate in small turnaces; 1t ia
8ot clear thag a larger production can be performed in larger anits
80 probably this requires enlarged number of unitgs which increases

the costs of both labour and eguipment. Finally, these two processes

seem 1o be suitible only for concentrates with basic gangue.
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Reiative costs

Tabie 82. Melative charecteristic cest of ¢ifferere processes .

S emsll plent, L large plant.

. D IR — b gy 5920 0 i 5w e - - o o e v . o
Precess diaat g 1sr T;.u hearth | Self-flumi Bolider
! furnace B ! IR TR, S et
i - ) | ]
, ; |
Labour s A s § 3 « 3y
Twei A T T R . . 3 y -
} ;
Li. erergy 1 l ‘ - 11 1 1 f
H
r Meterials ! S ) S 1 1 ?
f
Maintenance U 3 2 1 3 2 | s . 3
Capital coars s 3 ’ H LR ] 5 S
R e ; }i, . - .
Sum 22 | l T A I | O | L I U R
J . L
Self-fluxing
Round hearth

Biast furnace

Boliden

e 10 20 3 40 50

100 t concentrate pr year.

Pig. 42, PMelative costs of different lead processes.




The paper “Biatering Teclnigmes as applied %o the Imperial Smelting
Process” W C.J.0. Fvam® oovered various sspecds of the development and
surrent p-aotloes in ‘fe process of ¢ avering simo/laad non-sulphie eves
ar oiinlide eomcentrates (nto 4 form suttable for «ra ~ing 120 the
Isperial Mmeliing Pumace, ™his pruoess 48 gmmerally tormed . Intoring
and 1s esson¥ially a proceass oomhining alilomerasion -4 de oz ph.-' jatizn,
T™he agount of euiphar 4o e removed depends on the rav mat. rials used
sinoe the desulphurised produot should always ocondain isss than 1%
residual sulpmar,

Slatering is by no mealle exolusive $o0 the mam=ferrous extraction industries
be_ug ased widely in the ferrous industry as well, The broad objeotives

of sirtering areie

1. the drying, ealoining sad/or rcasting of fine ares or concenirates
2. the sgglowmeration of fine ores er concsntrates whioch could not be
smelted voonaaloally othervise amd

3. inoreased bLlsat fumase produotivity

There are however sooe basio differences in the natare of operations the
saln me heing the source of fael for the siadering procesa. In general
coke has to be used in iron sintering. This represeats an added cost and
therefore considerably less e. . ctivjty 1s exeroised on the cutput
sinter and the returns to rav materiels retio is kept much lower. Some
other basic differemces are owtiined.

The fwel for most noneferrous sinteriag eperations is the sulpbur
oontained in the metal bearing concemtrates, This must be carefully

oontrolled by the use of undersise sintered produet in order to obtain




8 nixture wlicu will coinAe nigh sulpbar eliuisation vith the requisite
degree of fus'an %0 ¢ive » <081 jealify cellclar stowotured produet.
Downdraushit ar gypiran.=4 drangrtdny teahrmizaes cen be anployed btut 4n
either case the e L =l {Le sinber mashive coatain: ap to 4 50,

vrich 4s ®sua.lr coye oy ¢ {1to eselpmaic aodd.

The developrant af wis “lset fexm.os [roetty for smeliiy zino
necessiteisd 0 ridar i nls bAnge Lo W 80 i e $iose ased et the
Avonnouts ay! Svanmea Yoyre of Imperlald Smelblay r; yraiione lowadreaght
sinterire MRl Ty LN 0 40 -otwoe & enail ehisd elibn (o J fox uue
Hordsomtedl @il W s @ © ;1 4ferl “eSoz®  la-bs. 1. v 8er b0 increase
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rromcte high mslting rates onui (09 18COVerise.




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 hac emerged considerable knowledge ot how certain

factors exewt an influence on the sintering conditions. These factors areg-

1. SBulphur content of the sinter machine feed
2. Intensity of draughting

Be "Returns" sizing

4. Efficiency or Mixing

5. Moisture in sintor mix

6. Chemical composition of sinter

and their influence on the requirement for sinter is covered in some detail.

Although using the same process to perform the same functicon no twe sinter
plants are identical either in equipmert or in precise method of cperation.
The main differences at the various Imperial Smelting Furnace ccmplexes
throughout the world are outlined and a table showing tie analysis of the

different sinters produced i: included.

Naturally thc ever increacing requircment for impreved efficiency means
that the sintering rrocess 23 under constant review. Possible altere
native methods are examined brietly, particulariy fluid bed roasing and
briquetting, however, it would appear that sintering provides the best
means »f simultancous desulphuri ing and sgglomerating. This is especially
true with tiie nigh lead cint-ro (+ 15% Pb) which are normally smelted in

Imperial Smelting Furnaces.

Some areas for improvement in existing technique are proposed and in fact
investigational work is already in hand cn scm» of these topics, There

remains considerable reoom for improvement however since there ig an

ever increasing demand for sirter of an every improving guality.







* The "Metallurgy of the Zinc/lLead Blast Furnace” was des-
cribed in a paper by R. Healey. Zinc reducticn at normal
pressures can be “rought -bout tv caibton only at a tempera-
ture atove the botlitg peoint of the metal!, and pr:duction

of zinc 1. a “las* turnace, therefore, invcives reduction

to vapour fo.l.wed "y c:rdensaticn Tre high latert heat of
vapsurization ais: impiles that red:-tion <an - . cur orly in
the hottest zomg near the "otocm of the shaft, The chemical
potential cof the gases ir the upper staft can be utilized,

however, Ly including iead bearing materials 1n the charge,
since lead runs dewn and 1s tapped off at the hettem cf the

shafr while the zinc wapcur rises to the top ¢f <he furnace.

Recxidaticn ~f the zitc would bhe caused bty the high
xygen potertisl - f the gases Af they were <. cled slowly,
The gases are trevef-re passed to a separate chamber and
scrubted with molren jead, thrown up frim a prei by rotating
paddles, whi:t serves ' +h the "¢recze”™ rthe reacticn and

te dissclve the 2:cc vaprur Nite *+ 4 this lead splash cen-

derser is used sciely fcr atsirning ziv- and has no connec-

tion with lea1 prcduction tn the furmace shafr,

The cc~led gas 1s scrubted again with water and used to
fire the ccke anl Rt “jasr preheaters, while the ccndenser
lead is pumped <c tinudusly thrrugh a water c¢~~led launder,
where the zinc is trrown cut of sojuticn as a separate liquid
\ layer. An underflcw taffle diverts the zinc t» a k.lding

bath, while the ¢c2led Lead returns to the c-adenser.
(1o |

CHARGE PREPARATION

The materials to be handled are sinter, ccke, lime flux

and a little recycled dzcss. The sinter is screened before

charging to remove minus half inch material which is deleterious




to furnace operation as it cevess wneven gas flow through

t ¢« charge. The coks is not scresned, bLeing mostly betwsen
2k and 34 inches as recaived, but it is prsheated to about
750°C as o mesos of TetuIning wasts heat to the furmace,

Moet of ths lime included Ln the chargs to correct the slag
oosposition is imcompovated im the sinter, but a proportion
is added at the fuzmass to give closer control, This fuimace
adiition is made as hurd burnt time to avoid charging fine
material,

Caraful comtrol of the proportion of coke to sinter is
nesssdsary as the carbon/zinc retio in the charge has a strong
sffect o the stnc loss o slag. Increasing this ratis reduces
the sinmc in slag Dut slso reduces the simc throughput of the
furvwce simce rhe coke Durning Tats 1s roughly comstant., As
a zeasult it is ganemally most profitabls to run with a zine
loes im wlag of about 5% of the fmput, though techmologically
it 1e possibles to get tr beluw 3% sinc ic slag assay, with
good comtrol of the siutez composition,

TURNMGE SAFT

The standard furnace shaft has a rectangular cxoss section
with semiciroular ends appruximatsly ten by twenty faet in
dimmefon, The height is thirty feet, of which the lower third
consists of water jackats slopimg in to about six fese® apart at
ths dottom, Charge auters through two sste of double talls,
and oot alz ls Dlows lu tixough sixtesn water co.lad riyeres
near the buttom of tha jackets, The haight of the charge
colmm Ls about twenty feet, This slongated shap: was .husen
& * keap tha tuysres om sither sids telativaly close together
and peovide an intenss smelting soms for sinc reduction, ale
though it aleo results in less even charge distribution,




The hot blast is preheated by Cowpar stover {(up to 8%0°C)
or tubular heaters {up tc 756°¢) fired with blast furnace A8,
At present there is =c standaxd system for c¢~ntrolling the blast
distribution among the tuyeres, but the devel-pmant »f methods

to give the ~eet dis ributior of ~harge and “las® 18 proceviing,

There 21e basi-ally thres zotes ip the furmace, thetuyere
sone, the equilibriwm z-ue ard the charge prgheating zone.
The tuyers zome 18 the region ir which carbon cumbustion,
sinc rveduction and slag melzing nczur, ths principal chemical
reactions being:
ac - 02 - 2200
Zn0 + 20 =~ IN <+ (O

c 44"‘02 = 2 CO.

2

e latter rescti o abecrbs heat and consumes carbon with-
cut reducing zin: aud :s therefore undesirable. Thus the most
suitable < ks fcr tiae zinc biast furnaca has low chemical
reactivi'y as well aa w:fficient et: cuth to resist . hanical
brea<dow.. Typicai har taeas of cok. suppllied te Avencouth in
1968 was M.CUM M40 = 7¢ v BU%, MIC -~ 8 to 10%Z. This ts ade-
quate for the Imparia: - aeitirg Process

Heat txarcfer from gases %> charge is virtually .omplete a'
a short distarca abowe the tuysrs et T, where the cquilibrium
sony commences. Phyai-al sod chemlcs. «pallitrium;, 2t a
tempetaturs of about 1,.(?00@?.; than [.xetets until the charge
preheating some is Tea~hed mear the tay of the charge columm.
Chamical reactlom is n. ¢t presibie be s:ge the reductin of lead
omide (and fexTic to f-rrous oxide) 1s ¢ umpletsd in the preheat-
ing sons, oxd the tamisrsture 1s pot yet hkigh anou.h for zinc

sefiBlion to dugin.




- &

The .Datgs prehsating some coneiets of the wupper twn ox
Chres fu:i* of the charys ¢ lumn in which cold sinter ard pre-
hestel - ks are ralesd to furrace tempersture and preliminary
Podictict occufe. The Decesssry heat 1e supplied sainly frer
the ssnsibie naat cf >+ gases Lut alsc partly >y recxi latiom
of sooms f Che wlrs wavuxr by cartor 41owide,

The gasss isaving the charge would precipitats sine oxide
OB any .11 surfece they met, 0 to prevent this, the
teamparatuxs Lo ralsed by injecting ec-called top air into the
open 8P+ s el v the staft xool.  Thie burne paxt of the
carbon rinoxide comtest ! ths gas end ralses the temperature

Al ve Tha e Aellom L lat £02 Rig.

The gss finally pusses via the furnsce offtake te the inlet
of the lasd s lash ~ondsuscr,
SL-C AND MILLION HANDLING

B R e e R, wa L

Slag .1 leai tulli'n are tapped off o approxinately
hourly {rtexvsie. The Lcad 1s mparsted in a forehasrt: from
which it 1s x.uovad via & lead well or a taphola, w.ile the
oleg oweuf: we 274 1s grauulated in & st of watex, The copper
Sontsut of tis dmrge is Laraaly collect o1 In the iead, with a
recovary mats - f 701 to 80X, The copper is miscitl: with lead
at tapping teperstures but is thxown ~uc ~f scluti - as the
lead cools amd 18 recovered as a copper dr.es. The Present
linit of novmal opsratiom is about 12% copper in bullionm,
though 20% bas deeu reached in trial 1.ums.

COMDERSATITN AND SEPARATICN

The oomilaerr contaire a pool of lead from which eight
rot.rs thxow uwp & spray of droplete to f£ill the gas space
batewsns the pool axd the xoof. Cooled lsad enters at about
450°C and flcws sgainst the direction of the gas stream,
resching a firal tempexature of about 550°C. It then parses




through a submerged slot to a sump from which it is pumped

continuously to the water cooled launders.

The furnace zas enters th condens~r at about 1050°¢ and
is rapidly c..1ed, eventually leaving at about SOOCC, while
the zinc vapour is absorbed by the lead droplets. The gas is
finally scrubbed with water, after leaving the condenser, to
remove such zinc (about 5% ot the total) as escapes absorption

in the lead. This zinc is returned to the sinter feed.

The hot lead flows through two cooling launders (narrow

water jacketted Channels working in parallel) on its way back
to the condenser. As the lead cools the zinc is thruwn out of
solution and rises to the surface forming a separate liquid
layer. When the lead is sufficiently cool it passes to a chamber
contalining 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 1ntc a holding bath from which it is
periodicaliy tapped off.

ZINC PURIFICATION

The principal impurities in holding bath zinc are lead and
arsenic. The arsenic is reaoved by addition of metallic sodiun,
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 all that is necessary to make Grade 4

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

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

, large bath through which it moves slowly. Lead settles out
at the bottom, while the purified zinc overfiows into another

holding bath from which it is tapped off and cast.




Vacuum dezincing can be used if it is desired to produce

Grade 3 zinc (iess 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 culindrical 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 tn the condenser via a short cooling launder. Zinc
vapour is evolved from the kad under vacuuum and is deposited
on a central water cooled condenser, at first as a solid
layer. As the thickness increases the surfece temperature

of this layer rises until it reaches the r.elting point of zinc,
after which the condensed metal runs off through another baroe-

metric seal to a holding bath.

This process produces an enhanced grade of zinc, but can-
not remove its cadmium content, which, being more volative
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, 1is much less expensive to run than the lead columns.

Typical composition of vacuum distilled zinc, produced

at the rate of four (<) 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 n
which the zinc is first boiled off from lead and other non-
volatile impurities (in the lead column) after which cadmium
i{s 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 'cad ¢nlumns. Molten zinc runs
from a feed bath to tte middle of tne lead columr which con=-

sigts of a stack of carborundum trays luted together at the




edges. The lower half of the colum is externally fired with
ail or gee while the upper half forms a reflux colusn from
which the gress pass to a condenser. Zinc and cadmium va-
pouxr pess upards while liquid zinc, enriched in lead,

’I&MS doeny

1¢ produce all Grade 1 sinc, the wvhole of the bottom
product ot the lesad columns must bs reeirculated. The lead
ligumtes 1p the feed bath is removed through a forewell, If it
Ls desived to produe a propertion of 67 de & meval, the
bottom profurt s remived and liquated 1t the normal way to

vodo-a *he l-at cwutent to Yelow 1.3%. By adjustirag the
tizing of tne —Llamus 1t s pessilie to cemtrol the velsative
proportione <t the 2inc feed which appear as top and bottom
peoducts

The *-p product of the lead colame 18 tramaferred te the
codmiun column ty feed lnmders. GUrade 1 tinc vow Appes.’s as
the Dottow .4 :duct, while the ©p product 1s a sinn sliy con=
taiming 5 to iU per ~emt catmium. The cadmiua 18 rec vered
*som this al' .y by distillation ip a seali aspavate coiumn
ywodusting puze :isc and crude cadmium meral.







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 nine different
countries throughout the world, only one is situated in the developing

country of Zambia, end 1is operated by the Zambia Broken Hill Developr-nt

Company.

Production of lesad and zinc from this source represents less than one per
cent of world production and less than one per cent (now 2.7 per cent)

of this production is consumed in Zambia.

The problems of operating the Imperial Smelting Furnace complex in Zambia
revolve around the skilled 1abour uvailability to operate the sophisticated
rlant, 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. Davey discover=d the outcrops in 1302. The
exiasting mining and metallurgical complex was developed over the years
to treat the ores, which consist of intimate mixtures 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 calculatione
and the maintenanze of a balenc.d feed to the metallurgical plants

problems of some nagnitude.

The Flowsheet

The ore hoisted from the mine is conveyed to a crushing and washing plant.




All the -} inch fraction is screened out and transported to the Sinter

Plant.

' The +4 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 ccncentrate 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=-

Cduction of electrolytic zine.

The feed materials to the Sinter Plant of the Imperial Smelting Proces:
consist of all the =% inch material from the ore hoisted, large tonnag::
of reclaimed dump materials, all the lead concentrate and such calcula
tonnages «f zinc concentrate to maintain a minimum of <1 per cent lead
and 24 per cent zinc in the sinter fed to the furnace, Condenser ail
refinery drosses are also circulated to the sinter plant. The only fi.:

material added to the charge is pulverised limerock.

Final Products include electrolytic zinc (99.9%% zine): Prime sstern
Grade zinc (96.5% zinc) and High Purity lead (99.99+% lead). Silver
and Cadmium metals are also produced as by products and in earlier year

Vanadium Pentoxide was also produced.

Imperial Smelting Furnace Operation

The feed material for the furnace are confined to those available from
the Mine and are relatively low grade and of variable compoeition, by
comparison with those available to the majority of Imperial Smelting
Furnaces in other countries, where judici-us purchase of suitable ores

" frow a variety of sources is possible.
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(1)

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 cperated 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) The process has a greater flexibility in the selection of raw
materials to be treated compared with alternative processes
such as vertical retorts or the electrolytic process.

2) The process has relatively low labour and capital costs.

A table {s given in the paper of unit comparisons of labour
and materials required by the various zinc processes.

3) The process has the ability to recover copper and precious
metals contained in concentrates in the furnace bullion without
the additiona! costs of subsidiary processes.

BRAG conpos LT 1on

Dr. Pujimon. considers that the desired characteristice of 1.5.7.

Slag are that it should be omell im quantity, contain o0 Jittle si--
&8 possible arnt be fluid.

™e quartity =f sime im § § F tiag is governed By the estivities




(2)

of zinc 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. Ald
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.Sioj. Al; 03) 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

lhe 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 tuyer:i
level and then the Co,; ratic 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 |
subsequently reduces the iaziCa ratio. Dr. Fujimoni considers that
by using a coke of relatively high reactivity the Cc¢,/Co at the top
of the furnace befoure entering the condenser is lower than

obtained on other 1.5 F.'s. T™his is considered by him to be a

main reason why the overall codensation and separation efficienc; is

as high as %5-91% at Bef. sirce trere {4 less _erdency for the back

resction oF % fores pic. sl s froe gamses s jivs




Blast Tewperature

The importance of blast temperature in the I.5.F. is illusirated

by a neat input summary nreparad at Rafu whizh ingicates vaat

nearly 20% of the total heat input to the furnace arisn

"

> from

AS

the hot blast. A furcher increase i blast Lemperature would
increase in output. Unpwever, Suniks consides that additicnal
cleaning of the low calor.€ic value furnnace cXhaust gas, which

is uscd to prehe:t the blast, wouli b~ necess~zy o protact the

. - - - P R N b
Cowper stover TCIracieil:s.

Recoverv of Lead

Tead oxnide in suiter charsed to the furrace is easlly weduced by
carbor: monoxide. The metrallic lead formed acts as a collechoxw
for copper, silver, gold, antimony anc bismuth. At Befu the
total recovery of new lead in the form of bullion and copper dross

is about 94%

% An a'vantage of lead In suiter iz that it zives satisfaciory sulte

| 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 suiczr currently

used at Befu analvses 45% Zinc 19% lead 72%% Silica and and 4% lime.

Rehaviour of Salphur and Copper

Sulphur input to the furnaces arises from suiter and coke which
usually contain 0.8% and 0.7% sulphui respectively at Befu. The
majority of the imput Sulphur reports in slag and matte oi spelss.

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 1.5.F. copper is recovered in bullion rather than by formatin
cf a copper rich matte. This is a*tributed to the reducing
_aditions ir the furnace and the preferential formation cf iror

b eat




(%)
aigh and the sulphur capacity of -he slag becomes exhausted.

IRON *

]
As previousgly mentioned Befu have found a good correlation betwes

zinc content in slag and Feo content in slag. A negative corral
ation has been found to exist between zinc centent in slag and ti
quantity of matter and speliss produced. This is explained bv tl
fact that l.wer zinc in slag is associated with more stron~ly
reduarg conditions and a higher iron oxide activity i+ tae siag.
Thus there ie an increased tenaen.y for the formation of iron
salphide and arscride.

Mr. Fujimoni concludes his parer by detailing the florine and

chlorine balances obtained at Befu.
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The paper 'Some New Develooments in Lead Refining and Treatment of
Intermediate Products’ by L.S. Getzkin examined the new processes for
lead and zinc Production and in particular the recent developments in

the U.S.S.R.

tinuous decoppe of le bu

firstly: transferring copper directly into matte,

secondly: transferring copper into dross.
In both cases a furnace with a deep bath of lead is used, with the
temperature gredient from about one thousand degrees Centigrade in the )

upper layer to some four hundred degrees at the bottom,

Continuous transfer of copper into matte ig carried out at one of the

Soviet plants in an electric furnace, while another uses g flame furnace.

Decopperized lead is continuously discharged at the furnace bottom.

its lead content,

Considerable advantages are offered by the eleotric furnace, as cog-
pared with flame heating:

8n irproved degree of copper removal,
improved tempr rature control,

reduced gas evolution, and

better working conditions,




The copper content in the purified lead is 0.1 { point-one) to 0.4

{peint-four) per cent.

™he 1« cons was patented in the USSR. Llater on it was modified at
Port-Pirie 1 & device was made for cooling lead outside the furnace,

wiich resulted in a higher degree of lead purification.

T™e new process -f ~opper dross treatment in a deep-bath electric
fapmmce Aoes not sliminate the drossing operation, but it has certain
siventages Az only the drosses go to the electric smelting, the sise

af %o T.rmace is greatly reduced.

™e doep dath of moi'ten metal yielda the lesad of sufficient prity,
#Limiamcing the _irculation of metals which takes place vhen drosses ape

temgbet By Sther wmethods.

e sagger 4798 is smelted with » reducing agent and some aodium |
sciphate addei. As & result 9% (ninety six per cent) of the copper
pass 8% the mette and the noble setals and stidium go into the

setaiiic iead.

ide-sodieg phase syetels peTitaining to copper-sodiun mattes have

haen studied to get & fimm Wheoretical basis for these processes.

Saip  mpies sews comtain considerable mmounts of arsenic. In the process
oF Wens semificeriom Wi eleant finds ita way intc lead, zinc amd copper
AN AEs.  Irisg Biast Turnace e lling about 60 per cemt of arsemis

& W Be Tale, Bar O-% per cent are removed in the form ~f

e AR W owate BuPing B aiEali softening of lead.
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M™us, the fume and flue dust concenirate aoe* 5 the arsenic, seme-
times up to 120 kilograms of it per ton of fuse. There ore alsc cepper,
lead, cadmium, 2inc ag wvell a3 some rape elements in the fume, which i

& valuable rew materia! for Betal product om,

Kost of the lead smelters roreally retupn their fume to the sinter showge ,
which leads %o & bui'- Up Cr arsenic in the smelser products snd &reaily
complicates lead reduc*ion and relining.

S

In the “oviet Dnion a new Rethod haa beem developed for the treatment of
lead smelter fume, which prorides for the eliminatiom of srsenie frup
the prccess and brings about the cmpleta recovery of valuable awtais,

The process comprises in the Bin nodulising the fume with e ameen Lo ted
sulphuric acid on & bal . RE pAn With subsequent Mot tpeatment o W
Rodulized fume in a fluid bed reactor. Onder th.» set of somditions
sore than 80 per cent of Arsenic are Arivem off and se Are selem!am,

chlorine and flucrine, Roa-ferrous metals o ceriain rare # Lomen be

Are converted ‘nto sulphates to be brought iate selutiom by the
folloving vet treataent,

™he conventicnal Pber<du-Paur retort famace Mo low of fistonecy,
€ives lov direct recovery of precicus metals ia he uilion, lov pese

overy of zinc wma emtsils hard ladour corakitiong,
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1ytic sinc plant and elag from the dlast furnaces. As yst ™0
w-rb has started ou this new development.

Littls change is foreseen in modernising the P refinery.

The -rapiets "Marris” asthod for lead softening will be intro-
o aad s2f *hs Jesineing of iesd by vacum desincing after de-
ci. srisatiom wiil ales be introduced. The treatment of sinc-
e iver losd ‘sraste will be by am slectrical procass Two

+ potary fureeces will be added for *he treatment of re-
©irg ‘s poudmte. » new bag filtet bouse will be provided

the *wvsrbevatory F.ane-es @nd cupels

ey 1o somme ‘och ts the als of our sesting. Ve truet we
ot Fibes v ooma (b ughte and guldesce to umdesdoveloped
cw i the Gows.-pmant of thels sinc amd lasd industries
C it will peuec s Tart 5 iodest rtal deviopment . Tew
L iemd W we 08 lissa RAwe proseded - wax enythling
T WYY . ¢ emwthet geaetizm]l Thate ore B0
wimn gematsl gaee’i i Lhet any =o prepesed shich
e Foed satud
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The Lead and Zinc Statistical Group which met in Geneve
last year found thet thers sxisted a surplus of smelting
capacity /& tir world and this was expzessed in the form
of en insufficiency of lead amd iinc ore and comcemtzates
available.

The underdevaloped nstiome vhivh wmt © develope their
om lead and sine industries maet tsy to obtain the most
msdern and eofficiwat prececses amd squipment. Im this
way, thie imductry vill besome risher bt it <an only
happen 1f they shoces the 30ITeSt DROCASS regarding pro-
Gattion ecomomy tu wake them competitive.

Hov car we be halpfui to these comtvies which want tO
Govelo] thelr Jws lead emd sinme Ladustriee’

1 believe it ¢ poesiile to do oo Lf the matioms whi b
heve ds sioped thar leadl amd elax Imdustziee give FY AT
tapte 1n the (omm of educsiiss e esdere peastices to
botd techmiciane and pEOLOSS OpOTELINS,









