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A roniW OP TOE MAIN FACTORS INPLUEWCINQ THE 

POSSIBILITIES OP DEVELOPING L¿AD AND ZINC 

INDUSTRIES IN DEVELO! ¿NC COUNTRIES 

By Tayganoff, V.V. 

USSR 

I§l£2Éè2$l2I 

(1) The creation and développât of non-ferrous »stallurgy- 
-one of the    mainstays of modern mcuu>uy - is considered at 
present as one of the moat important pre-requisites for the 
attaining by a country of a high economic potential and indé- 
pendance.  The experience of    establishment and development 
of non-ferrous metals industry in the USSR and the x^apid pace 
of technological    renovation of this industry in a number of 
industrially developed countries clearly demonstrate to what 
extent the pace of development of industry as a whole depend* 
on the  level of production and consumption of numerous non- 
-ferrous metals.  In a similar way the role and bignHicance 
of non-ferrous metallurgy is determined also  in developing 
countries.  Furthermore,  it  should be borne    in mind that non- 
-ferrous motáis are one of the stable items of imported and 
exported products, or,  in other words, a stable source of 
obtaining a hard    currency, which is an important considera- 
tion for developing countries. 

(2) The  lead and    zinc  industry belongs to the    oldest 
branches of non-ferrous metallurgy.  Variations (drop»    and 
rises) in the outputs of these metals in some countries are, 
as a rule,    mutually compensated by corresponding variations 
in other countries, and  ,  on the whole,  this branch shows stable 
figures of the average annual rate of increase in consumption 
and production, as can be seen,  for example,  from Table I. 



ID/W0.JÌ/9 
PWfe 4 

Table X, ìh§ average aamml rate of increase in 

the Billing of ore and in the production 
and consumption of lead and zinc over 
the period of ^955 to 196?,  in # 

Industrial Developing 
 £2üo£ries countries 

Lead            iiinc Lead              Zinc 

Mining of lead and zinc 
iaore                                    -»-75             4.4 00               1.§ 

Production of primary 
ffletaI                                      1.>               *•? 1.1                 1 

Consumption of pri*ar7 
metal 1#«, 3.U 7.1 ¿.9 

The rat« of increase in the production of pig zinc over 
the period in question,  for the industry as a whole, has been 
sufficiently atea-iy showing    no particular drops.   While  there 
were perceptible drops  in the  output of refined lead  (from 
. rünarv  and secondary raw materials)  in 1959  and later in 
1*^,   these drops were ioUowed by  a steady growth of 2 up 3 

per cent,   in  the production of refined  lead,   and,   on the whole, 
the output of   this metal hau also been stable. 

In  accordance with certain fluctuations  in the production 
of lead and zinc in a number of countries,  there have    been 
also certain    f lue tir étions of prices on the    international 
market. 
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O) À8 is known, the automobile industry is a big consumer 

of lead for the manufacture of storage batteries. 

In industrial countries producing automobiles, the con- 

sumption of lead for storage batteries is on the average 

about 30 per cent of its overall consumption. 

Taking into consideration, that, besides the consumption 

of lead for the manufacture of storage batteries, lead is also 

used for the production of anti-detinating agents such as lead 

tetraethyl and lead tetraethylene additions to petrol, it 

becomes quite obvious, that the automobile industry is at 

present the main consumer of lead. 

Another considerable field of consumption of lead is for 

cable covers. Nearly 15 to 20 per cent in Western Europe and 

5 to 8 per cent in the United States and Canada is used for 

these needs. A stable consumption of lead is maintained for 

the production of various alloys which amounts to 5 to 10 per 
cent of total lead consumption. 

Among new applications for lead are making of organic- 

-lead compounds, manufacture of sound-proof and anti-vibration 
sheets, and coating of steel. 

(4) The consumption of zinc is characterized by its steady 

use for the oldest and biggest field of application-galvanizing. 

From 25  to 70 per cent is used for these needs in industrial 

countries (in Western Europe and Australia respectively). 

Galvanizing, especially with subsequent painting, is one 

of the most reliable methods of protection of iron and ¿te«l 
against corrosion. 

Another large field of consumption for zinc is niaking 

of zinc alloys, particularly those for die casting. Production 

of brass and bronze is one of the old fields of ^^nc consump- 

tion. Another one is zinc oxide production. Owing to the develop- 
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Bent of machine building industry the relative importance of 

this item of zinc consumption is continuously increasing. 

Analysis of consumption of lead and zinc in the form 

of metal in industrial countries indicates, that lead and 

zinc consumption is directly related to the overall economic 

potential of a country; i.e. the degree of development of 

other industries, in particular iron and steel industry, auto- 

mobile industry, engineering and chemical industry. 

(5) The state of lead and zinc industry in developing 

countries - reserves of the wetais in ore, mining of ores, 

production and consumption of lead and zinc, their export' 

and import - is characterized by the data in Table II. 

The list of the developing countries which is given in this 

Table may be incompletej it was compiled from the literary 
sources we have at our disposal. 



ID/WO.33/9 

Mbit II. Metal reserves, mining of or«», producalo* 
and consumption, export and import of load 
and sine In developing count ri e a, thousand* 

of metric tons. 

Reserves ,1) 

Country 
of metal 

Min- Pro-   Con- Export Import 
 ing duct- sump- ~ ~~       —*— 

of ion     tion of raw   of 
Total    Ascer-   metal of       of mater-    me- 

tained     in pri-   pri- ials        tal 
and ore mary mary (ore or 

prob- metal me- coneen- 
able                                 tal trates 

••• 

of raw of 
materi- me- 
als   tal 
(ore or 
concen- 
trates 

4 

conver- 
ted in- 
to ma- 
tai äqu- 
ivalente; 

X 

conver- 
ted in- 
to me- 
tal 
equiva- 
lents) 

8 2 10 

Lead 

Total «mounts 
in the develop- 
ing countries 
listed in this 
Tablet 

1955   9285 3731 636.1 383 73 

1967  20925 12237 647.15 434.4 166 

average annual 
rats of growth, 

% •a 0.3 1.1  7.1 

àfrica1 

Morocco 

19»         1000 500 •9 m 
1967    1ÌU0 1200 75 m 20 
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£ttS¿S¿£   1955 

1967 

160 

160 

100 

160 

¿ôfflfcifi       1955     484     276 
1%7     550     550 

Alrkl       1955     854     854 
1967   1030   10J0 

UfiS£Ì§     1955 
1967     545     307 

Qgfifio 
iBrazaa- 
.anir 1955 

1967      500     460 
îflgzania^ 1955 

1967 

Pnüed Arfb 
Republic   ^( 955 

1967 30 • •• 

America 

Mexico 1955      680      500 
1967   6000    3000 

Irgantina 1955    1170      440 
1967   1100   1100 

Bolivia 

Brazil 

1955 170 100 

1967 120 80 

1955 1145 40 
1967 3000 1100 

27 

15 

16 
21 

7* 
75 

10 

5 

8 -2- -Î2_ 

27 

15 

16 
21 

>5> 

• • • 

4 

70 

25 

12 

15 
17 

78 

5      63 
132)   „ 

4 

4 

211 
168 

23 
31 

19 

20 

4 

19 

198     18 
164     63 

18 
36 

4 
16 

25 
30 

14 
26 

4*>      - 

.2) 

• • • 

19 

20 

180 
86*> 

n 
••• 

i 
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m i i_ _JL.    » „„   ,f ,„    i       ?       8       9     IMIO_  

1967      160^ 80^      ---•»•• 

H^^l^i^l^ff 1955 
1967 ei?)   no*) - 

* • *             m 

te» 1955 
1967 

1265      110 
3000    2300 

119 
165 

61 

82 6 
#9      57 
7*      77 

Bouador 1955 
1967 20        10 

0.1 
0.11> 

- - 0.2      - 

India 1955 230 250 2 2 14 - • 12 
1967 500 110 5 2 5* - - ** 

Biz«» 1955 2000 498 14 14 . 2          16 — — 

1967 2100 380 15 12 - 0.25*    125^ - - 

IM- 

1955 
1967 600 1503) 

14 
20 

14 

0.44> 
- 

4¡2,4) " . >> 

Turk«/ 1955 
1967 

70 
40 

70 
40 

3 
2 

2 
1 

- 

í*>      I — 

0.6 

32> 

Thailand 1955 
1967 

48 

50 
4 
50 

5 
74) 

- - • • •      • 

122»4) - _ 1*> 

the Phili 
jglnii 1955 9 9 2 - • • • • • • 

1967 10 10     0,054; • - • • •• m 
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r,,„2 I 4__ 

11 no 

Total amounts 
in the develop- 
ing countries; 

1955     13893 4757     695     1*9     95 
1967     38509 16683    8*4      269    150 

«2_. __8 2 10. 

Average annual 
rate of growth. 

% 1.6 

Africa 

Algeria 
1955 m. _ 31 
1967 1029 673 10 

Morocco 
1955 800 650 43 
1%7 800 680 46 

Tunisia 1955 60 25 5 
1967 60 60 3 

United_Arab 
Republic 1955 - - m. 

1967 860 • • • tm 

5.0   3#f 

*     if 
2) 

90 
45 

13 
7 

2) 

¿jpaoxa ^55 
1967 

776   423 
1160 1160 

31 

53 

28 

45 . «* 

26 
40 

Congo 
(Klnena- 

8 sa) 1955 2000 68 34 1032) 
51 

1967 2000 1000 110 62 - 862^ 30 

South West 
Africa 1955 340    340 17 - • 22 — 

1967 850    850 23 . «. 20 
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America 

Mexico      1955 950       890   269 
196?    120ÜU 3600     235 

Argenti- 
IS 1955 

1967 

Bolivia 1955 
1967 

1650   625 21 
1500 1500 27 

1400    800 21 
900   750 10 

Brazil    1955 
1967      4000 1100     - 

Guatemala 

1955 
1967 

Gondurae I955 

1967 

Peru 1955 

1967 

120^   60^     - 

_§ Z- § 2 10 

56     13        371 .»¿) 49 

803^    80^ 

3I6O    25O      166 
6000    4000    29O 

66     35        160       38 

14     20 
^4        23 ••• • •t 

21 

10 

-     14 - 
73)   35 

17       -        128       19 
65       5        247       61 

0.2 

• • • 

14 

Asia 

Inaia      1955 390 390 3 
1967 1000 270 6 

Bun»       1955 2275 308 8 
1967 27OO 240 5 

Iran        I955 - - e 

1967 2200 150 I?*) 

46 
52 

;2) 

412) 
5) 15 

77 A) 

-     20' M 
52 
57 

-       0,8 *) 
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Turkjj 1955 

1%7 

40 

40 

Thailand 1955       40 
1%7   1340 

S£l 1955     12 

1967     70 

40 

40 

4 

40 

12 

70 

5 
6 

3 

.*> 

1*> 

¿fi. 

«*> 

*J 

*•• 

11 

0.1 

• •• 

1) lliMmi indie at td accordine to to« dita fo* 1$5§ 

2) Pull wight 

3) Satinata 

4) Data for 1966 

5) Data for 1965 

19*7 
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i gir** ta Tati« S Mi tablo II 
pubile«tloa« Mí •Unni fl ta*rof< 

•ppIDrlAAt«   ValUO«. 

(6) Tho coaractor of tao Xaad Ma ala« Industry la 
dovoloplng countriaa bao conaidarobij caaagod ov«r tho last 10 
to 1) /oar«,  «l*«r««a in th« p«at tao«« couatri«» «or« «Alai/ 
•uppllar* of ra* aat«ri«l« (or» and cooeootrata«;  to tao lato»» 
notional aaxkot,   ia r«e«nt tla« tr«a4* tosarti« th« coa*tructloa 
of aotal works cao bo oboonrod (Lu eoaaoctloa alta tho «ffort« ef 
tao««    countries to «ffoet    Industriali tat ion; io u to «et oa 
tao International aarsot a« «uppll«r« of aotal. To that contri- 
buto« alno aa lacro««« Sa tao eonauaption of l«ad «ad sia« la 
tao <!••• lopin« couatri««    thoasalv«a,  which    uadouitfjdl^ vili 
•t«adlLj incroa»«  la tho    futur« In accordane« with tha  lavo* 
lopnant of iron «ad «t««l industry «ad «nclnooriag «a soli aa 
otaor aodora industri«« la tao««    count rit». 

41te<«tsor 636.U0U toa« of la ad and 695,000 toas of *iac 
la oraa has booo alaod la tho Jara lop in« couatrloo In 1955,  a&4 
•*?,U00 &naa aad »»4,000 toaa, roopoctlc«!/,  ia 1%? - • groóte 
of 1.7 por coat for l«ad and «rt.t por coat tor tine. Tao avsrag« 

rata of   growth tor load ha« boon 0.1 por coat aad lor 
>, 1.6 por coat. 

Yao «moltlag of tao «átala la thoao eouatrlo» la tao 
MM 7««x« «as «a foLloooi 

ia 1955 - 362,000 toa« of la ad «ad 149,000 toa« of ilao, 
ia 196? - % 29,000 toaa of i«ad «ad ¿69,000 toa« of «lac - 

aa iaoraaa«  ia th« production of a*tallie l«ad of 14.6 por coat 
aad line fte.s por e «at, with th« avo rage annual rat« of 
ef 1*1 por coat and 5.0 p«r cant,  respectively. 

Tao conouoption of la ad «ad tine  La tho dor«lopiag 
U«tod la taale II Ma iacroaaoo aa folloeai 



u 

1f55 

1**7 

Laad.tona 

75,000 

1€é,000 

im vas! «i—«. :?%^ 

227,4 

95,000 

150,000 157,9 

f •* Itti «od 
avaraga annual rata of lncrtaaa 

3*8 par cant for »loe. 
o*» baas 7.1 par cant 

&f.JgfAg-ftctora of Davalopaaat 

of 
(7) Factor« influai*^ tha poolbilitia« of daralopwiit 

tèa laad and sloe iaduatry in . country axa rrj mmmvmm. 
aaJLn of tbaaa arai 

C») taa procpacts of tna Intarnal domaatic «axkat in 
coanaetion with tu. objactl^. of da.ralop.tnt of otn#* 
eoaauain«,  induatriaa in th« countryi 

C*> poaaibiiitlaa of aaia of u* ^ sine for export 
aataralnad by tna aitmation on tha intarnational 

<«> amiability of ra« «ataríais,  in othar *orda tna 
axiatanca of    a*pl0^4 raaarvaa,  high aatal contant 
in tba ora,  fa*ourablt gaologieal and ainin« condition, 

<*> availability of t.cfaaical .•ana,  i...  th. nacaaaary 
••minta of pom,  Mai, iit,r, .quipe^t, natarial. and 
traaaport ayataaa; 

(•) tna availability of paraonn«l| 
it) tha cholea of fi©* anatta. 

»• dawiopaant    of tna laad ^a ^^ pvoûmtto& ia a 

•* tatagrataa problaai, technical, aocial and aconoaie, and 
•»Mag it, all factor, af da?.lop«aat ahould b« eonaiaara* 
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in their mutual relationships. Naturally,  It haa its own   pecu- 
liarities for each   particular country and should be solved taking 
them into consideration. 

The decisive factors are raw material  reso-uxoa «na    availa- 
bility of necessary technical means. 

(8) 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 as gold, silver,  cadmium, bismuth or selenium, and especi- 
ally the need for sulphuric acid,  sine vitriol,  sodium    antimo- 
nate and other chemical by-products.  In the processing of zinc 
concentrates, for example,  it is possible to obtain suáphuric 
acid in a quantity corresponding to that of the zinc produced. 
The cost of this sulphuric acid is one and a half to two times 
lower than in producing it at special sulphuric acid plants. 

gactors of^Product Selling 

(9) An impprtant pre-condition for the development of the le- 
ad and zinc industry in developing countries is a reliable and 
economically sound market for selling the products, which is 
determined by the existence of Internal markets for sale and 
the possibility of export. 

A large domestic merket for    consumption of lead and zinc 
in developing countries is,  in effect,  still only being created, 
but it has great prospects, aad there is every reason to 

believe that, on    realization of the envisaged development pro- 
grammes, it can absorb in some countries tens of    thousands of 
tons of these nurtals. 

The growing demands of these countries for cable products 
(in connection with the development of power transmission lines); 
increased production of crude and rolled steel which involves 
Increased need for galvanizing, lead-plating, cadmium-plating 
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•te. i construction on some countries of   engineering plants 
consuming lead and zinc alloys; construction of oil refineries - 
all this will contribute to the enlargement of the domestic 
markets for lead and zinc. Por a detailed estimate of    the 
absorbing capacity of domestic markets we ought to consider 
the procpects of development in the countries concerned of all 
principal industries - consumers of lead and zinc,  but this is 
beyond the scope of this paper. 

The internal consumption of these metals in the developing 
countries has grown almost 2.3 times for lead and 1.6 times for 
zinc over the past 12 years,  although the absolute values of 
the internal consumption are as yet    relatively small.  Consider- 
ing, however,  the existing   of considerable reserves of lead and 
zinc in the    developing countries,  the factor of the internal 
consumption should be regarded as one which may determine 
serious shifts in the development of the lead and zinc industry 
in these   countries, 

(10) As mentioned previously,  the domestic market is not the 
only consumer of lead and zinc in the    developing countries.  Ana- 
lysis of the export-import situation at the present time indica- 
tes, that the developing countries have definite prospects for 
profitable sale of the metals. 

The export-import operations for lead and zinc are being 
accomplished at present mainly according to the plans and 
intentions of industrially developed countries and are deter- 
mined by their economic conditions.  With the development of 
production and    consumption of lead and zinc both in the form 
of concentrates  ,  and in the form of metals in the developing 
countries, the overall picture of distribution of export anT 
import of these products may substantially change,  and some 
part of the export-import operations    may be accomplished within 
the framework of the developing countries themselves. But howeW 

may change details in the distribution of export and import 
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the general tendency of prospective increase in the   consumption 
of lead and zinc by the industry of ail countries is sufficient- 
ly reliable and this    determines the expedience of developing 
the lead and    zinc   industry for the developing countries. 

(11) Present-day consonerà set high demands on the quality 
of metals. Therefore,  in case» where    the smelting of metallic 
lead and zinc  is to  be    developed»   it is expedient to provide the 
use of flow sheets which will ensure the production of a«tais 
of higher gradee at  low costs. 

(12) In some cases, where due to a number of condition« the 
mining of lead-and-zinc ores is organised in the    developing 
countries before    the organization oi  production wX 
metallic i«ad and    zinc, it may be possible to effect a direct 
export of these oras, provided thair lead and zinc contant    la 
acceptable for the consumer. Thua,  the trade organization« of ta« 
Soviet union may consider offers of aale into the Umu. of le«4 
ora» with Pb contents of 15 per cent    and higher. 

Availability of Raw Materials 

(13) A most  important factor enabling the development of 
laad and zinc Industry in developing countries is the availabi- 
lity of raw materials,  i.e.    underground    reserves    of lead and 
sine. These reserves,  indicated in Table II in approximate and 
preliminary figures,  permit    ua to  ballava that moat of the 
developing countries have   potential poaslbllities for 
developing lead and    zinc industry. 

The following countrita have the greatest    potentlalltie« 
in terms of lead and zinc reserves: 

in Asia - Burma,  India and Iran.  The underground reserve« 
of lead in these countries vary from 0.5 to ¿ millions  tons, 
those of zinc,  from 1.0 to 2.7 million tonsi 

in Africa - Algeria, Zambia, Rhodesia, Congo (Brazsavlile - 
•lead, Kinahasaa - zinc), Morocco, South-last Africa« »he under- 
ground reserves of lead in these   countries vary from 0.2 to 
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»«7 f~- 1.1  to 5.0 .mi., ton.,  tao., of a«, fro. •<?* 
H.O Billion ton«. #> ** 

Í.MTV..   m   tU d.T.lopU«  COustrl.a, «M«M« M. 
*»t«l r.Mr*.. of  l..d n«,, lncr,M.d ¿>¿ 

.—.M!' Í*  U   "0t"0rt*' "-' «• •«" of th. tati« friert 
«sv*¿3*.  »itù xlí*c couttnt    Aü »  «.i»    *       ^ «wire 
»ta« l..a cont.nt. *'  *"  '° thr" S1— "««-* 

.o»t.»t t^"unm" of *•*• «o *m« th. tota i.rt « «t« 

Utl» ««ru« aountrl.s.  .lthou«h th. i.t. for .o- JZlt. 

ÜJ .    ZL    P0*1U °f "^ "* 1,li"1* "» * -aun« 

«.polt. rttû th. «, oont.nt of i» « tB- Zn cont„t cf ^ 

poMlbl. to lnoru«. th.    aiaiog of .... „.    . " 

•ad of »lac/Kì p.r c.Dt- 
w ' »>,p e«* 

•.«WO«!,,   t.   .   „„y      ,11<W   ^^   ta   ^   Bia^   ^ 
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fai« 1« «spiala«« by ti» fact ta«t d«p©«it« with poor«r or*. « 
lawlv«« into op«r«tl©aa la aoa« conati*«., «il», la tu», 
••• ta« o««d for conatructioa of   eoa©«atrator« with to« us« 
of ta« marni up-to-dat« aataod« of or« 4r#»*lag.  Coa»id«rlaf; 
ta« fact that  ta« l«ad-*lac or«» contalo,  a« « rul«, •«ry 
•aluabl« by-««tals («uca a« gold, »Uw, cadmi«, ««Ualua 
aad ©ta«r «l«a«at«),  tal« coaatructloa it    4uatifl«d. On tal« 
sata baa «t«pp«d our«« »aar« pr«irloualy oalj « rich or« «t ta« 
»•dwin d«poait vu aia«d «mea coütaia«d ov«r ¿o p«r c«nt at 
f© and ov«r 10 p«r c«nt of ¿a.   A« a r««uAt of «xpaaaloo and 
aodarniaation of alala« «ad coacaatrafclais faciliti«« aad ta« 
«tlUiatioa for procaaata* of lo« grao« or«« tal« couatiy la 
flaanlag to laei«aa« ta« alala«; of l«ad «ad  aiac twofold la 
ta« a«xt    f«w y«ara« 

06) It «aould b« polat«4 out taat ta« «Hatlas ««tlaat«« 
«f geological  r«»a«rv««    of l«ad aad ila© alio« coaaid«r«blw 
«Uff«rwoc««t  waica ara du« «alaly to ta« fact taat ta« prefo«©- 
tl*« ium^ «ad *xac d«po«ii»« ax« act y«t prop«rly    «tudi«d and 
taat dlff«r«öt a«taod» ar« u««d it* «atlaatia« taair sit«.  To« 
difficulty of calculât lag ta«    tin of a d«po«lt  la furta«r 
«Cgx*wat«d by a au«b«r of factor«, «aoa« «alca ta« «or« iapot- 
taat arai     iaeoaal«t«acy of a«tal coat«at  la •arlou« part« of 
•••a ta« aaa« or« fl«idt  Irrwgular aaap«« of or« bodl«», r«lati- 
*«ly gr««t d«pth» of or« d«poalt» aad ta« pr«««nc« of ota«r ««tal» 
4a ta« or«,  fh« dlff«r«ac«« la ««tlaat«« ar«    alao cauaad by ta« 
fact tàat ta« standard of g«ologlcai »xpioratios work« aad ««rrl- 
««• la ta« d«*«lopla« couatrl«« ia,  a« a rul«,   r«ta«r low. 

(1?) Ta«r« caa b« ao «taadard ««taod or «valuation    of «a 
«I« d«po«it «itti a alaiaua Ft aad 2a coat«at of tat- or« fro« ta« 
pclat of wi«w of    «ip«dl«ac« of it» «orklag.  Suca «valuatioa 
«aa ©•   aad« oaly ladlvldually by carry lag out    appropriât« 
«alouUtioa« for «acá particular caa«, takle* iato coaoidaratlaa. 
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Prt-rtly. th. ^logical ^ »inlng conditions of the deposit, 

lÎr^t C708i"on oi «- o«...  th. seal, of   operations and 
«urr.nt pries for lo.d and  zinc on th.    ,orid »ark.t. 

d.tJr "I9 CheOÌCaI *"" Bineral0«ical composition or the or, 
Tt    h?r  ? Ch0lC9 °f °ne °f th° 1OU0"lfl« P°ssi«« variant. of th. fio. dxagra. of further proofing of the ained ore: 

ttLZtl   "M   f" "• aeU11-^ Processing or using enea witn preliminary dreeeing. 

(19) Vitb favourable raw uttrial condition« and tat 
•xi et ene e of internal demand cr    advinf«ffafl    -~_ _^ 
th* 4^1.4«      *    w advantage«    export    situation. 
*»• atcieioiis to be tejtan nn  MI.    ^«,. i 
.   ,    , **eû on tht    development of lead and zinc 

¿Tz ""V":kind of fiaÄi coM,,rci*1 ~'*> *• °-^n.< 
.uxliary D.t.rl. s and transport   ,/3LeB..   In oaJ[ing lhe d.ci>l. 
•-It 1«. n.tur.Uy, de.ir.bl. to ai. at the organUaticn of 
^ctur. .„„ . tl0. dlagrM wtuch TOuW iavoiv# 

^itur, of th. .Oov.-.ntion.d r,,ourc.. and »ul« b. ».» 
«Ut.bl. for th. u.. of r,.üure,s    aïan.ble on tta flpoti 

(¿0) D.t.mia.tioo    of  th. iUü„ quant Iti., of fuel 
per, rat.r ani auxiliary ««c.rl.l«    ....,, -.   ,   ,. ***' »«-«rial«, essential for th. 
construction or a    particular .», ¡„,     «. , 

• projet of lead and  line  industry 
«-. natural!,.  «,, «,, oaly  mitn du. conBiQ9ration gf    J"""' 

«^«raphic,  climatic and oth.r conditions in  th.    country ,h.r. 
U. proj.ct  im to  o. .rect.d.   To .ho.,  even 1, ap^xi^ 

U» ord.r of ^nitua. of probabl, consumóte, 
la th. T.bl.«  ti j¡  ulk . consumption flgur.«, 

•""«—» cam.d out b, th. Uovi.t d.slgn urga^tL, 
^T«».»! .mng-.nd-cooc.ntr.tlng and ..t.llurgical loi 
—-.Ue ^«. of „«.in count«., of *.!. J, ^^ ^ 
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the examples given in this paper,  these projects are arbitrarily 
designated as 'A»,   »B*   and 'C for   mining-and -concentrating 
projects and 'D1  and    «E« tor metallurgical projects. 

(21 ) For design development of the exampleß of   mining-and- 
-conoentrating projects was selected the   underground board-and- 
-pillar method of mining, with pillars of minimum siae and sub- 
sequent overhead caving. Preparation of ore  for concentration 
was adopted,  in the designs,  by crushing and two-staga disinte- 
gration.   Floatation of ore was adopted with a selective flow 
diagram witv. separation of lead and zinc concentrates.  As 

the main reagents for carrying out the  floatation process were 
selected butyl xanthate, potassium cyanide,    calcinated soda, 
zinc vitriol and others. Under these conditions the following 
performance and   consumption figures were found for the three 
oining-and-concentrating projects  adopted as examples: 

(22) ?§èiS_iîîi.Ji:è2-5§in_£25ËièÏÏEÎi2S_§5d outout 

££§£ì3ÉLE£2IÌ®22ì2 

Uni ts  ?£2il2£Î5  

___ 'A1 'B» »C« 

 1 ._«,__ _  2          3 4. 5 

Mining of ore thousands 
of tons 250 165 165 
per year 

Pb and Zn contents 
is tint ore as-oiasdt 

«> * 6.5 5.5 11.0 
So % 6.5 14.6 11.0 
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Table in (continued) 

Concentrate production; 
lead concentrates 

i J content 
Zn content 

sine concentrates 

Fb content 
Zn content 

Requirements: 
process water 

welfare and drink- 
ing water 

power 

required installed 
capacity of motors 

Fuel 

thousands 
of tons 
per year 

% 

thousands 
of tons 
per year 

% 

% 

thous.m* 
per year 

litres 
per second 
thous.a* 
per year 

litres 
per second 

millions 
of kwhrs 

kw 

23 

61.5 
8 

24 
2.04 

51.5 

485 

18.4 

261 

9.0 

18.5 

3250 

 L 

8 

59 
12 

39 
1.1 
54.0 

330 

12.7 

184 

6.3 

14.0 

2606 

27 

60 

9 

28 

2.7 
51.5 

330 

12.7 

184 

6.3 

14.2 

2700 

no fuel is required for technological 
2?tuBJ9a f0r C2affiunaI needT?¿egheat 0f^fu<$ ß®*68 of diesel-electric írenL rators*utilissed. ^-"»c^ric gene- 

(23)   The examples of l.ad-and-zinc plants were considered 
in two construction variants with the f0n^nff considered 
tiesî 

B Wicn Tne following annual capaci- 

lead thousîtons 30 50 
sine taous.toas 50 ,Q 
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(24) Raw materials. Lead concentrato of the following 
analysis was    arbitrarily adopted for lead manufacture: 
Pb 58%;  Cu 0.1 ;   Zn 8%;  S 1r/.5%. 

The flow diagram of lead manufacture  is as follows: 
Concentrates and lead cake,  a by-product of zinc manufac- 

ture,  are delivered by railway or trucks  to a    covered storage 
yard.  If necessary concentrates are dried.   Fluxing materials 
are crushed.  The components of the charge  are placed into  sto- 
rage bine.   The charge  iß sintered on a band type sintering ma- 
chine with    undergrate blast.  In the melting shop sinter,  coke 
and return fines  are melting in a shaft furnace.  Refining of 
blast  (rough) lead is provided by the pyrometallurgical method. 

(25) Raw materials.  Sulphide concentrates have  been 
adopted for  zinc manufaature.  Along with these,  it  is planned 
to process     zinciferous    slags and dusts from lead manufacture. 
Zinc concentrate of the    following analysis has been arbitrarily 
adopted for processing: 

Zn 53%; Pb 1.5%; Cu 0.5%; S 33%. 

The flow diagram of zinc manufacture  (hydrometallurgical) 
is as follows: 

Roasting of concentrates in fluidized bed kilns. The 
sinter is subjected to air separation. The    learning of the 
sinter is done in batch-type units in two  stages-neutral and 
acid. The residue from leaching in the form of zinc cakes is 
subjected to wealz-processing. Electrolysis of purified zinc 
solution is done    at current densities on the cathodes of 400 
to 450 amp/sq.m. 

The main consumption and output data in the examples given 
here have tie en determined for lead plants as shown in Table IV 
and for zinc plants as shown in Table V. 
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Ite« units —21J2£SUl22tS I£U25Stó£ÌI_ 
per year por       per year    per too 

î°Vf of  lead 

 1..... 2 1 4___  ~5.ZI   •XZ 
3S!L5a£2£i§l_£e3uire- 
5«nta: 

Lead concentratea ton. 52370     I.74       89640 1.7* 
By-products of zinc 
manufacture: 
Lead   cauce contain- 
ing 40% Fb and 7-8% 
Zn t0M        wo    0.1        iW       0.ôi* 
2Hi£Hi.2i_£ommercial 
£roduçts 

Refined lead ton« 30000       1 500OO 1 

Flux^consumg-fcioni 

Qumz vrw *«• 2080 0.1 4930 0.1 
Limestone ton 2410 0.06 4120 0.0S 

rOIi °re ton» 11260 0.4 19270 0.4 
ffHSl-goggupptioni 

j^**    , t0M 10120    0.380        16860        O.338 
Natural gas thou«. 

»•3 6800    0.22?        10200        0.204 

Utilities r.rni»ii»T>— 

tloni 

Fresh water thou«. 
•> 1610     0.06 2680 0.06 

I t0M 8°00      0.27       I33OO 0.27 
row* thou». 

kwax*       26000     0.86       35150 0.70 
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..i.  J  

iSiIi-fH£§£ÍÍ2I • 

Pt luto r« finad 

l«ad 

Xtaa L'alt« 
par jaax par toa        par toa 
—__  sí §4ac y  /»»y of liac 
•••«»'«•«MHHH«»«*      WHMNNMHk4NMM»4ak     ^^M*W*^V^M«WW»      ¿SMHI£MMHB«II 

toa» 

l§EJM£2Iiei.-£22ua£z 
tffBlfi 

Zinc concentrât« 

By-pro&icta of laa4 
Tac tura s 

Slag 
Duat 

Siigli Sf ooattlSlia 
product« i 

Pig zinc tesa 
Zinc in vitriol       tona 

fttfl consumptions 

fina coke tona 
Anthracit« tona 
Ratural gaa thoua.la^ 

mm 

90000 
380 

20950 
0970 
5500 

1.87      46300 

0,51      «4790 
0*0» 

1 
0*006 

0.42 
0.18 
0.11 

10000 
215 

ÎTI69Û 
9310 
«400 

1«#i 

1.«* 

1 
0.007 

0.72 
O.I 
U.«4 



t*/*.)!^ 

Fraah aatar 

St« 

t 
total ( 

annasi) 
of 

lac LudiA$ %hm 
6t direct em-rast 
(taklag  into  conal- 
daratton  titic  duat 
aaoufactura  for 
own non am) 

Hoc attractloa 

•000 
7&m 

0.20 
1t* 

#800 
«000 

*1*W     •.! 

92,2 

0.20 
1.4 

••5 

$•2 

(2S) fha Mia eeaauaptloa and ©«tpiit data f©* nUplnjrlc 
aeli aaapa working oi gaaaa ef aloe aamafaetuj« aava 
£l«t«I«ÍA«ü   M   sao«   la  flbl#   ?i# 

Out« —3' Jgr^fîif ULtísátm. 
F#r       par toa      Dtr DM» *«» 

jraar 

»a»n|ffifi fTfM- 

Salpïw* is gaa eoata- 
laing *.7*   m¿ 

gl^gl-SMMgaai, 
Bulpöurlc »eld calcuiata4 
lata 

par toa par par ton 
of »ulp- y*mr of aul- 
fcuric piarle 
»elf 

©.*•    14400        O.Ji 



ID/WO. 33/9 
P»¿« 27 

1                                 2 __¿  4 _2_ 6 

2£aM£ìSf_£2£Sìègg- 
liSSi 

Frsah water                thous.m^ 550 0.01 320 0.01 
Power                            taoua. kwhrs 81J0 0.1 4130 0.1 

(29) The processes of mining .concentration and   metallur- 
gical processing of lead-and-zinc raw materials require a wide 
range of reagents and auxiliary materials,  the consumption of 
«Men   way vary «ridoiy uepouuing on tito cuaract eristic s of raw 
sat eri al a and the parameters of manui'ec taring process. 

in approximate list of the main materials essential 
for the operation of mlning-and-concentrating and metallurgical 
facilities includes the  following:  explosives,  detonators, rock- 
-drill steel,  hard alloys,   steel for  lining,  steel balls, butyl 
xanthate,  potassium cyanide,  soda,  zinc sulphate, copper sulpha- 
te, floatation oil, filtration fabric, lime,  sulphur,  sulphuric 
acid, caustic, ammonium Chlorids,    saltpetre, pyrolusite, scotch 
glus, saponins. 

(50) The above examples of the projects on determining ge- 
neral engineering conditions for ore    dressing and metallurgical 
plants are considered in connection with the accepted flow sheets 
and   can be    used only as a guide for estimating some aspects 
of engineering conditions in organizing lead and «Ine industry 
la developing countries. 

(31 ) Any mining and metallurgical plant should have a good 
transport system for transporting materials and chemicals as well 
as for    shipping the final commercial product.  In view of the 
limited number of tracks and highways in developing countries 
transport problem   deserves such attention in considering the 



ID/Wö.33/9 
Ra*t 28 

possibilities of developing lead and zinc industry. Transporta- 

tion by water ways must be studied in the first place. It is 

obvious that transport problems which mainly depend on the plant 

location are connected with definite costs and    must be considered 
on the basis of available estimates. 

Personnel problem 

(32)    Morden mining methods, floatation and metallurgical 
processes of lead and zinc production require varioue equipment. 
Their efficiency is greatly affected by the sklllfulness of perso- 
nell maintaining this equipment. 

General management is a function of professional engineers. 
It is necessary to note that due to the specific    nature of ra* 

•ateríala metallurgical processes of lead and zinc production are 
considered to be the most complex in the sphere of metallurgy 
Therefore the training of workers and engineers must  be more 

effective.  The problem of providing personnel for lead and zinc 
industry may be solved by the training of the required number 
of skilled workers and engineers at the plants of the ease type 
in other countries. 

CliBLce of typical flow sheets 

(33) Alongside with the availability of raw ssteriala and 
general engineering conditions (i.e.  sufficient quantity of fuel 
water, power and auxiliary materials) another important factor    ' 
Affecting    the efficiency of creating l«ad and zinc industry in 
some developing country is the choice of typical flow sheet, and 
the main equipment for ore treatment. 

(34) As far as this meeting is organised mainly to discuss 
metallurgical and general engineering aspects of lead and zinc 
industry in developing countries the problems of mining   and ore 
dressing are not considered in detail in this report. 

However it is necessary to underline sos« remarks, concer- 
ning these problems. 



(35) according to tha natura of alnarailaation and furti«* 
traataant Iaad «ad mine oraa Mgr ba    davidad a* fol low« 1 

a) oxidi*ad polyaataliie  Itad and »in© OIMI with iaad 
and sloe content  in to« ran«» of 6-? pa*  cant.  Probably auch or«i 
can ba    moat aconoaically traatad by    waaiz proctaa    without 
praliainary draasing by typical floatation aathodai  alxad iaad 
zinc aublimatea produced by waaii procaaa can  ba    traatad by oaa 
of tha aetallurglcal aathoda daacribad in tha naît part of thia 
raport ; 

b) oxldiaad or alxad    sulphida aoaoaataliie  iaad oraa 
containing 15 par cant iaad probably cao ba    neat aconoaieaHy 
tra at ed togethar with tha standard Iaad coacactrataa by diract 
•atallurgical aathoda (aggi oaa rat i on • aaaliing in ahaft  fura*- 
caa and others);   If a country with auch ora dapoaita haa not yat 
built a matallurgical plant» alnad ora can ba axportad to othar 
countries;   in particular this probiaa can ba    couald«rad bj 
Soviat organisatlona,  aa aentionad anova $ 

c) oxidizad aonoaatallic  zi lue  oraa(  contain in* aora taaa 
6-7 P«r cant zinc. Thay aay ba    traatad by aaali p roc «sa alta 
furtnar aubliaatlon of oxidation producta to produca eoamarclaU 
sine ahita or thaaa producta can b© stûppad to  ¿ine  pianta ior 
lurthep traat^enti 

d) aonoaataliic and polyaatallic aulpàlda oraa, 4a a rala 
tfcay ara    ahippad for draasiag by uaual aathoda. 

(56) Iha davaiopaant of  Iaad and sine induatry in any 
country aayr ba aost af fact iva,   if varioua aapacts of • i nine, ©*• 
draseing and   aatallurgical traataant ara connactad by oaa gaaa» 
ral davalopaant  achaaa with tha following conaidaratlonai 

a) wharavar poaalbla  It  la aaeaaaary to  uaa highly affi- 
ciant aining syataaa,  baaao on tha    uaaga of afflciant aining 
aquipaant»  which proTidaa ora aining    ât tha aort low coata. 
Whan applying highly afflciant aining ayataaa thara ara caaaa 



m m 

•f %mr—a*ê or« dilution êm t© 

iti. ^..^ to ^ pPOC...#. ^   nBlp-m ^ ^^ 

») e^pi« politine or.. « t0 b# toM#d 

«•***!•, *tUch allow th#    uitia-t. «**,^*« » 
t.l. MM rt.N      ^    » UtU •**rmtion of valghi, a*. 

••* •• « Nil* contrat. fûr n«^, tr#at-#ût b 

4» Ui o*rt part, ©f tt» rwport, 

CÄoic. of ••t.iiur«ie«i proco... ôf 
l**à maâ sloc pro<3'-tlo» 

wit  which loe lud« t 

- Mimo, —UUig  u «luft fu»«« **tà ,« 
•«io^•UoB rowting of i.«t eonewat***.., 

- Inorimi 8M 1 tug- proc.M| 

- towtn «MItu, of r»v U«d co«c#Ätrmt«i 

- •CfiûMrttt or ncû partiaii/ cmiQimu 

Urne coae.»tr.u «..iti*« « mtïy îumcN. 
- HM^Utlo.  m.lttm   * ti#ctrlc   iurûAC#,/ 

€**e«r*i it* ot», Mtw.    •aloM«ti«B ro. 
MMntnu. foiio^d »j t^uction «.uu- of 

Í^V7* * t#U1  U* ***** — p^^.4 b_ 

routing of 

la 



Darim« lMt two year» «bout B0 par ettt ©f tbe total 
load output was produced by »Imoartai Smaltimi* process. 

- th© amount of lead, produe©4 by naartn »aelting is 
About 3 p©r etat! 

• lead production by precipitation smslting i» i«»» than 
0,1 par cent. 

(36) L©ad extraction and ti» imi of it» production 
my seduction «a« It in« in abaft furnace» are gr©atly aff©ct©d by 
tarn quality of lead cooe«ntr»t«i.  In this connection a special 
attention is directed to th© production of high quality lead 
«©»centrâtes containing 50-75 per cent  lead,  less than 2 per 
cant copper and not »ore than 5% line,   because the high 
oontent of these aetals aay cause a number of    difficulties 
and If copper content is above ¿ per cent, considerable  losses 
©f lead are  to be expected during smelting.  The level of lead 
production by using this aethod is changing on a wide bange 
bota in relation to the efficiency of    agglomeration aachin©» 
mad abaft    furnaces, coke consumption p©r ton of melted change 
and to the lead extraction as a refined product and   complex 
usage of raw materials,  which greatly dependa on charge com- 
position. 

(59) iorld lead production by using "Imperial Smeltiag** 
process is continued to grow. 

(40) Lead melting in hearth furnac©« requeres clean rica 
©©•contrat ©s and is not far promising, 

(41) Reaction arc smelting is used for    producing lead 
from rich lead concentrates mixed with limestone and dumt, for- 
mad during aggloaeratioa roasting. 

(42) Precipitation smelting la worxad only at Jtfufeakami 
plant in Japan. 

(#3) Lead production by smelting agglomerate or rich 



pirtUll, cicli»*   concentrate in rotary furn«,,,, «aotioii 
•re «Itlng of M ««Icrat. ani   pr.cipit.tion «.Hl« 

„M?*";0 T""*' <Ud n0t ""* "1,to »PP""«on. Reaction 
Tr\VT i" fUrD3°" "lth P«1**«* agglomeration Of  lMd  Charge  ...„d   t0   be   B0r.   pr0ai8lng   m0Dg  these aetho(Ui 

<<w) In a number of countries extensive research and 
experimental »ork are being carried out ,1th the aim to deve- 
lop and intrcxwce new processes of lead production. 

<*5) No- Une  in produced by p/romecalWgic^ and hydro- 
»alallurgic.l methods.  Metallurgical methods include/ 

- »Ine distillation in furnaces with gorisontal retort., 
- Une distillation in furnaces with vertical retorts, 
- electrothermal method; 

- "Imperial Umelting" process. 

i. J."LZi? <U8tUlati0n in "»»—• It" «oriental retorts 
^ •"••* "th0á of *« Paction (it .a. introduced in 

M?.uch ZT °í I" °eatUry)-  " """ a •"b» 0f   di.adva.t.- ntv    M  r Prod"=tivityi lo, yl.ld wd oetal 
Uty, high operation costs and hard worklu* conditions. 

1. -orTefr^ ^Btlll"lo° ^ *•e.. with vertical retort. 
1. -or. efficient and compared with the former has a number 
ofadvantage., higher labour productivity, higher yield and 
-.t. quality, better heat usage, the possibmty of mod.! 
«i-ti«, better working condition, du. to the sealing of eouln- 
«ent and beside, that it can be worked on continuo^bLil 
However this method reares additional capital JZ^" 

tion of such materials as carborundum used in muffle design. 

(48) The electrothermal process of zinc production wa. 
introduced in 19*6. lra •" 

Mo. thi. proc... i. „em« used in U.S.A., F.R.G., Ptpu> 
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Argentin«, Japan and U.S.S.R. The electrothermal process 

offars dafinite advantages: nigh «etal yield, increased labour 

productivity, possibility of building large units, complex usage 

of raw materials. However it has some shortcomings: design 

difficulties in choicing appropriate materials for a furnace 

bath and condenser , sufficiently resistant to slag and zinc 

vapours. This process is definitely promising , especially in 

countries with considerable cheap power resources. 

(W In the pyrometallurgy of zinc a success was achieved 

by the Imperial ümelting Co which has developed a process 

providing within a single operation for trie condensation 

of zinc vapours and the recovery of lead into the molten metal 
bath. 

The advantages of the process is a theam of many reports 
presented at this conference. 

(50) Hydrometallurgy is at present responsible for tos 

greatest part of the world zinc production. 

The advantages of hydrometallurgy include: high rate of 

»ine recovery (if the circulating aaeerial is also treated)j 

high grade of metal recovered; efficient treatment of very 

complex ores and high rate of raw materials utilization 

(particularly in the combined production of zinc and lead)| 

better working conditions. Disadv&ages are the following: 

ouch worse results (both metallurgical and economical) in 

case the concentrates with hie;h rate if ianuruties (ferrua, 

silica, arsenic, antimony, cobalt, copper, magnesium, nickel, 

germanium chloride) are treated, which in turn involves ths 

usuage of some additional equipment for the purification of 

solutions; low labour productivity in electrolitic recovery 

(manual cathods stripping operation)} additional operation 

for the treatment of rich-in-zinc cakes. 

Insplte of these disadvantages, hydrometallurgical method 
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in tha production of aine will not    apparently looaa it« 
•lgMficance for the treatment of rich zinc concentrata, 
with low iatpurity   rate in the   countriea where cheap    elect«, 
•nargy i3 available. ^      xecçro- 

51.  Tut  choice of the production method for the recovry 
of zinc and  lead depends on many    circuitane.* and firat of 
all on the constituent« of the ore,  elee tro energy and    coke 
reaources and on the consumption pattern of the particular 
Botai* 

Th. choie, should be d.clí.d by th. .ay of t.chncloglcal 
•nd •conosci c.lcul.tioojin ,,.ry particular co..  ^t 

££\£ T'lopilcouotri"the d,clelï*fKt"is •i««*~- 
le to develop  the l.ed-zjac production. 

i. „„IT °^e r'S0Urce8 "» llch »<«    M» conation p.«.» 
i. not for the „« high-gr.d. „t.l.  th. pref.rene. ^ b. 
given to the  I»p,rl.i s-.lt lag   proc.M, .„.„ on tb# co 

the cok. re.ource. .r. poor ud high g,*,,.    of ,#tal  ^ 

mostly conau-.d, then hydrowtallurgical tr,.t..nt of  ,ioe 

»V be preferred. The so call«! »KIVCCT" proc... d.v.lop.d 
in th. USSR provld.s for th. production of iddi. «rad., of 
sino with the coaparativ.ly. lo. con.u»ptioa of cok. and ^ld 
«lectro.nargy supply. 

(52) On  agenda of thl. „.ting th.re ar. aany lnt.r..tla« 
«port, of vaxiou. countries    r.pr...nt.tÌT.. concerni« thT 
adran«, of th. l..d and »ine ..t.llurcy m th.lr couatri... 
Alio. «    pl.„., t0 outUn. toUf^ ^    llaer,Uona 

fi.ld applied in th. USSH. 

(55) Trying to Upro». th.   «Hatlac Mow ,*ett 

and to d.velop eoa. ». and «,,. „rielant „th0Q. of 

Lad.  »ino and othe- heavy non-f.rrou. „tal. «cover»,  th. 
.ovi.t .p«iall.t. =hoo.. th. ^ of »id. application of i*. 
du.trtal oxyg.n and of .l.ctroth.i«al proo.u... 
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Mow than 80% of prissy ltad i» no« r«coT«r«d in th« 
Ü88R with th« aid of    oxig«n «nrich»«nt. At on« of th« plant 
th« air blown into th« blast furate« is «nrichad to 30% of 
©xigtn, which rosultt in a ft* p#r e#nt inervas«  in th« dir«ct 
l«ad ¿«sovtry,  «oat ¿7-30* incrva*® of th« b.ast  furnac«« 
production and  lowvr  (by 10-1$,%)   quantltiat of cok« consustd. 

Th« induatrlai-scal« «xptrla«nts of th« «nrichs«nt of 
th« blowinc air to 25% of oxlg«n in th« proc«s« of fusine tltgs 
Of l«ad sstlting furnac«« hair« shown th« inert«*« of th«    spwel» 
fie production volus« of th« sine fusing plant up to <§0% and 
th« rat« of sine    r«cov«ry into fus« subliattta - b/ 8-10% 
togttntr with lossr fu«l consumption (by 10%). 

Oitgta i« also us«d in «inttring to inervas« tlM prodiie- 
Urity of th« sintering plant and for gr««ttr conc«ntratios of 
sulphur dloxids in th« futi Cas«s all listé, for sulfuric soi« 
production. 

Th« oxigta «nxichsvüt  is aiso u.«d u tû# usua in ibt 
hydroa«tallurgy of sise in th« process of th«    fluldls«d b«d 
roasting of sine conc«ntr«t««. 

Tas «axlclassat of th« blowing air up to 28-30% of oslgss 
sas«« it possibi« to inervas« th« sptciflt product 1 wit/ of 
fluidi ltd b«w rosst«rs by 60-7051,  to incrvss« th« solubility 
of sine in «int«r by ¿-¿,5% and ai»o to inervas« suifur dio- 
xid« concentration in th« off-gas««. ânothtr application 
of th« industriai ozlgsa is th« separation of iron ispurltlss 
fros wssls-oxid«s l«ach solutions. This   facllitftt««    th« 
filtration and pulp s«dls«ntatlon proc«dur«s and rvducv« tat 
quantities of   aangants« or« ustd« 

Th« blowing air is also «nxisbsd with oUgsn «ata proces- 
sing sine cale«« in va«ls furnacts. Undtr th« conditions of 
tat «STISUS oxigsn consumption th« r«cov«ry of sise into tas 
»atls-oxid«s is incr«as«d by 0,531, cadslus- by 6,0*. Tn« 
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inulTf^ *UVmntëë*B o£ til* o«^ •arie haent « , 
intensification of    ioduetrial uroce«««*        „      , 
»nacifio f„.i processes, reduction of the 
«Pacific fuel consumption,  Increase m qualit* 4nn 
of letale recovered    «reat.r  ^ WUtjr and    quantity «   »«««u,  gì eater concentrât-4,.« ~¿»       » „ 
in the off-paaes    iowl.        .      »ceatratiun of sulfur dioxide 

gases,   lower costs of production. 

(5*0 «ucn work has  been done  in th. 'r^co  , 
of develops and application o      ? ^ C0UrS# 

In la^ « *   ,, W^ation oí   electrothermal processes 
I« ltad metallurgy electrothemal devices a«. ,     H 
BWW.«.. rtf    . , «evicea are used in tua 
P«**i. oí  siac sedimentation alter saeitin«  in i i     * 
fuain« fumar.«    PI    * «aoAtin^ in ulast or 

*««*«€ lumaca«. Eleetroaaeltin« of <<nn^». H 

of the plants ,ade it possi^ ÍZZll " °" 

emulation,   to reduce cantiti 8 o    lead      "^ ^^ 
to produce th. ffl.tte it* *£**/ *** ^ •* 

*» .uctrot^i P":I^I^;L:: ^ OI
 
W

- 
for stiver .€ua tr#atwot J- ^«^ and appli.d 
ta« liquid sine, resulting condensation of 

«•ctric  furnace, ar. alno used for the rnnn 
alag of lead. continuous r»fl- 

«•etrothermal proeesees ^ wldl    _Dnll-.  .      4 
ittiiy. The flelovBJc Di.„.    ,- »PPU.d in sine »«tal* 
.tin        !   ! P        *  l0r #X1UBP^. «fticn 1. the onlv QM. •till producing Hoc in hori^r.*.!      *. 7 ot*f 

*wooosçructed íor «lee tro thermal DI-OC.*«—    -iw     ^ 
tha«.i lumaca, with liquidai cZ ** 0l#Ctr°- 
read* Dut  1n. , TUfl 2liic con^ß««tion have been al. 
***dy put into production at this plant. 

This jrear e lee tro thermal s», M-4««. «• 

««. «»a- .i« c0Da,n6.^ " ; irror 9°°° "* 
on. or th. u.d mlt.„   Th. - *" tb*   °P«»tlon ,t 

K?. Pr.viou.ljr    grwulat.d .oí    calci.!.,,  r 
""*•"« confini^ te  ttd J...,, J    ^ll»d *«• 
Ptd Itb th. fum*.. of goce „. t„ ""*t,r U •,,»U1>- 
•U«. «U «i« c.*... °r Pr0C"'1"« rich-in-,!« 
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4 plant i. btiag cQmmtrmfá for the tmt^it „r   . * 
rad zi^e c«tr««    t-^-j     . ^  „ *raaw««i? or *»iata« 
*wa zi**c cakes *Ixt/«t unta l.ad «..ltia« ala*. «« K1    *.• 
*•* al«c troth«•.]  r —«A5iaf slag, la nig I650O «r« al.ctroth.raal fumae.» ^ iiquld ^ cond#MaUon# 

(55) The aost promising and significant proc.ss for th. 
tr.ata«nt  or complex confunfr.^-        ^ "«...a ior tu« 
CODDT la r concentrât«, containing 2inc,   1#<ld ^ 
coppT is fro«    our point of vi«» tat so-called KIVC1T JT* 
d.T«iop«d bj the    sovi.t IDMi.Hrt.    ww «vciT aetaod, 
russlan abbriviatlon for tha -on^.^n    w *A"'*r    is ti* 
-1 proc... °"1«—«-»«yclon-l«ct«,tl^ 

in tha blowing straaa containing osigan in amount. var*la* 
froa to« usual percent««« m air «ad up to 100%    Th. »IAL 

obtained is then tr..t.d .iKtmh.»ic¿! *   ^ 

According to  talB Mtiwdi 

•lth.r fl«h „ . ,traleDt  torch or M _....?," 

th. cclon action or ^ oto.r ».«.. ^^ * 

b) furth« tr..t«nt of th. «it« Mtu tak„    1<M 

both in «ta «Ite tro thermal devic« rii*~.«.i. 
a»«ltln* in„fnM «.      , dirwtly cona-ctad »ità ta« 

noct.d with th, smelting s.ctlon by ««an. of    .    laUi-Ull , ^ 
for molt.n M tal conv.yanc. •** 

of JÏLIT th# 8Ulfid# ffiat#rial COÛt*^ ••*• than 20* 
of «afur is tmfd,  th. sintering and siting proc—.. 
art autog.naous without an^ fu«l barniag; and   ta*. pUct 

£ tte  industrial ozig.n staosphsra. Tb. flu. gaa.a ar. rían 
la tala cas« with sulfur dioxld«. 

If tn. oüdiwd or ^or-in-.ulíur concentrata, ara to 

¿ l^ÜÍ'L^11 "*•8M#OUSt llqu4d or mii* *•****** m add.d lato ta. »altlag proc.aa. 



im 

di«trlbut»4 ta th. following waji 

Itorim *&• mitin« proea«. llac tnUr> ta# -oU#n bftt|| 

froa «tueh u 1.    nawd la ta« «l^troth«»*! aaction of tua 
»laut  and  toan coiLHi#«d in ta« eoaoaaator aa  liquid ¡..«tal 
raaa> for uât. H «A 

i^ad i. partiale tmmé as*   eoaetatrataa aa tua« «wbxl- 
,,tM ** ^^ " ** w-mN ta*«*« »ita alao aa blaat 
••tal. 

Coppa*, met«! and eafealt pi to tha wUh tat t. .itHaimam 
»•rionali, fra« ti* fc^Utiij pot la si*    •laet«»tha»aX 
•action of ta« plaat. 

fi* advantage of ta« UTOW proo... ara    ganarall- * 
follava1 

•raaaUatloa and «Intarlai proeaaaaa ara •li*iûat«d| 
**& *•*• of ^djjaulfurlaatloa 1« acnl«v«d| 
•mil voi«a*rWia« to« «qulpaaat ar« rico alta «ilfur 
éloiiéa (70-90%), aaking racovary - ctmmp «ilftiri« acl*% 
aiaaaatai? aulfu* or liquid aulfur dioiida «coaoaicall* 
•Atra« titrai 

) 

avolvad froa tua ondisi* raactioa taking rlae« 
la ta« enar«« i. ytillaad attain ta« procaaa itaalf for 
aaaltiaa; ma addM'oaal bating of toa cnarg« coapoaanta 
CtMa raducaa lignificante th« .n.rgy    conaptption durlag 
tfca «Hola pro««« ÌQ coapariaoo Ita rnan^r o toar aataoda)| 

ta« eaaayaption of àlga-grad« cok« i» «Umiiiatadi 
**• pvoeoaa provioaa for to* tr«atMat of  laad-aod-coppa* 
aaaplax coac.ntr.tM «üch  i« tura a«**,  it poa.ibl« to 
mm ta« bulk    floatation »ataod. pomata*, hl«h«r rat«. 
af aatala rweovry froa ow  into concentrât« a i 
ta« contlaiMma precaa.lng of «a* aattrlal .ltMa • .lagl* 
plant la raadlij adaptaala to «utoaatlaatio* of taa aala 
«ait« of to« a/ataa. 
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At the pilot «tag« of the derelopmant of the HVC1T pro- 
oass so«t 20 thousand tun«« of coacentrates ««re treated. 

The industrial plant with the capacity of 300 tones of 
concentrate per day la at present under completion. Another 
project noe under construction is of the plant with the 
capacity of 1000 tones or charge per day. 

Conclusions 

(56) Summing up the results of the aaalysia (mad« la 
this report on the basis of the publication« available and the 
•aparience of the industry in the US6Ä)  of the main factors 
which aay have a significant impact on the development of ths> 
lead and zinc industry in the developing countries, we aay 
conclude that there is  a poesibllity for the induütry in 
these countries to be profitably developed. 

This conclusion is confirmed by the following générali- 
sât lona i 

- fha production and consumption of lead and sine both la 
laduetrialised and developing countries for the last 12 
jaars have been steadily but slowly increasing . 

- Lead and zinc prices at the international market are keeping 
to be «tore ur iiwu stable. 

- ine inner lead and  sine market in the  developing countries, 
being though In the  stage of creation,   is nevertheless 
premising 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 these countri- 
es the lead and sine production development cannot be 
handicapped by the *>>s«ace of   general technical ne ana 
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- frsnaport; communication* naialy depend on the economical 
and geographicul condition« of evsry particular country. 

- The personnel supply problem can be solved by training «pe- 
clalists abroad. 

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

- When estimating the possibility and    profitability of the dere 
lopaent of lead and zinc Industry in the developing countries» 
the 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 nade for diffé- 
rent schemes of the material processin«. 
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