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SOVIET NONFERROUS METALLURGY
WO. 1T
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Introduction

Thiafia & serial éﬁﬁlic;tiﬁﬁ ammfﬁiﬁing &éitétéd'

ﬁ?&%@lﬁﬁimnﬁ on noenferrous mstaliurgy in the
Soviet Union. This report comezlets of trensle-

tlons on subjects listed in the table of cﬁnﬁﬁnta

below.
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fuse of the pyrite caleine in lieu of imported iron fluxing

1. BEfficlent Wave of Utilizing the Fyrite Concentrates
"of Polymieieilit ana Copper-Pyrite (iver of the Altey
' Mining Reglon

/Foiloving 13 the treaglation of en srticle
by B. Sstybaldin entitied "Puti Effektivnogo
Iepoltzovaniya Piritnykh Rontsentratov Foli-
metellichexkikh 1 Mednokolchedernnykh Rud
Rudnogo Althys” (Engilish verslon gbove) in
. Vestnik Aksdewmii Neuk Kezakhskoy SSE (Hersld
of the Academy of Sclences Kazekh SBR), No. 3,
Moscow, Marpch 1960, pesges 3-10./ ;

Efficient procegsing of the pyrite concentrates
ebteined from the beneficiation of the polymetalllic ores

Hikolayevskoye Deposit, 1s of decisive Importence L0 &

these ores. o

At present pyriie concentrates are obhteined only in
the Leninogorsk and Zyryanovsk concentrator plants. It
was orlginelly plenned that the pyrite concentrates of thems
plants would be delivered to the Dzhembul Superphosphate
Plant for the production of sulfurils scid with subsequent

asgents in the lead plents of Altey. However, 1n the long
run, the demend of the enterprises of Dahembul snd other
consumers in Southern and Central Kazakhsten could be satie
f1ed by the pyrite concentrates of the Tekelinyskly
55100}GO$ tons ), Balkhash (200,000 tona), Achlssyskly
(35,000 tons), snd other concentratoyr plants., Moreover,
the use of the refuse of sglag distillation in lleu of lron
fiuxing egents, and the conversion of the Lenlnogorsk
Plsnt to electric smelting ss well, wlll result lp re-
ducing to its minim the demend of the lead plants of
Altey for iron fluxes end sulfur pyrites. Therelore, the
planned path of utilization of the Altaey pyrite concentra-
res is an interim measure, considering moreover that thelr
output will grestly increase in the long run. ]
The present seven-yesr perlod in Altsy will be &
period of the development of the Nikolayevskoye Deposit,
whose ores consist of rib-type copper pyrites contalining
on the everage 38 percent sulfur, 40 percent iron, and &
swall percentsge (10-15 percent) of gengue. The direct
wetallurgical processing of these ores considersbly complil-

of Altay end pertleulsrly the cupropyritic rlb ores of the |

rational utilization of the bulk of the sulfur and irom 1n i

L3

cates technology end, most important, it requires the
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ga»sa&le'ex ssnston of the metsllurglicel capsclitles of
nd hence slso sizable cepltel investments. The most
o oend efficlent me th@d of beneficleting the Nikol
ve Gyes sppesrs Lo tw flotetion, resuliing la copper
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ing of 151 bulk gonsent
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The flotaetion of ese oves will leasd to the jmau
lation, in the form of flotatlional t311¢aF%, of & large
amount of pyrite concentrates, plus over 20 percent oP the
nonferrous metels end 2 still higher percentsge uf rare
and dispersed slements.
The effestiveness of such & technologlcel varlant
of the processing of Nikr]a*cv«koye ores is besicslly de-
termined by the gossibjilti@ for & rational utilization
of these pyriue concentrates.
‘ hdocording to the data of the Gin?ot"thmet b ate
Imnf*tnam for Deafgn snd Plenning of Nonferrous Metallu”gy
Bsteblishments/, by thf end of the seven-yesr perlod pyrite
L conaentretes will be yroduc@d in large quaentities &t the
L@ﬁa:@gerkq ayyryanovsaik, ao¥o%ousnin skly, and Nikolsyev-
skiy concentrator plants, end in the conce ntfator plantg
uf the Jwtv h Folymetal Combine as well., Within a longer
perspective, by 1870, when the Nikblﬁ}ﬁv“vﬁge Deposit
wiii be ﬁ, eloped to full projected bﬁu@ﬂity, and when the
extrection in the already existing mlnes will rise further,
f the Altay pyrlte concentraies will insresse
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the amount ©
still furither.

The problem of utilizing the sulfur end lron of the
 Altay pyrite concentretes has to be scelved, on the one
nand, in cleome consonence with the plan of the development
B 1 FOngpﬁiFF¥ dist ribu+Lop of the sulfuric-acld snd
&@iuu consuming branches of industry end ferrous metsllurgy
1as ww115 and, on the cother hand, on teking into account
the efficlent xwu@w&ry of theipr content of nenferrous
mL1a¢az lesd, zince end copper, &nd pave snd dlspersed ele-
ments o0,

Thare € two priocipal weys of utilizlog pyrite
cond nbrﬂtE%z thsi: oxidizing roasting for the pﬁc@matﬁsn
of sulfuric seld from sulfur-bearing geses, end the re-
treatusnt of pyrlte concentrates to obltaln elementary
gulfur. -In both easseg it will be necessary to retrest the
oyrite cinders for the purpose of recovering nonferrous and
mrecions metals end utilizing the ferriferous resldue.

The principel consumer of both pyrite concentrates

gab
07
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totel aulfur pyrites consg

the scid b cuntry
Ced by th«fs» Tend the nation connmy

consideradlie losne use of the ex Litures

in nauling YUrsl pyrites over lon 2% .

Elementary sulfur 18 a co 4 raw

and, compared with pyrite, 1t cen be munh more

hauled over large dlstences. HoWwever, &u 8Dpras
gffectiveness ohteining elemsniary sulfur fr
concentrates should t iznore the qualltstive and gusnti-
tative chang in belasnce sheest of the production and
CoOnBLW &l sulfur which will occur in the
course of the pre t geven-vesr period. The plen of the
developnent of th chemical industry during the severy
year period provides for & sizeble Incresse in the volume
of the :twwﬁii@n of natural sulfur, sctivation in the
inme ﬁi&tf future of the bﬁvnrMﬁ°% }??g@@a sulfur combline
on the Rezdellskoyes Natural 3u r Deposit, snd consider-
able expsnslion Qi the C&faulijE% of the exlsting sulfur
combines. A large ﬂ@pmﬁit of natural sulfur has bhesn dls-

and &Jémﬁﬁtawg sulfur 1s the sulfuric-scid industry. In
1060 nestly 98 percent of the pyrite covcentrates

one-hall of the & v sulfur ¥will be CODSUmE fa? the
production of ', At present 92 pero : ;

*”vwrma in Ltvoveks iya Ublast. The plan
traetion of ny?u?ai ﬁulfLP radicelly alter

volume of ex-
5 the belance

mit;@nﬂ the producticn of elementary
pyrite concentrates snd lis re-
furic acld could be JUﬁ;LPJed only
econcmlcsl method of recilvering

a1l reduction in the sxpendifures on

sheat of the preoduction and cest of elementary sulfur for
the country a8 & whole The prices of naturs al glementery
sulfur will bhe aut.

In the opinlon of the workers of *h@ Gipr:nhim
/étate Institute fu? nwnkwr snd Plennlog of Cnfz iecal In-
du @trﬂ/ there exinis & VLT?&”‘lY unlimited possibliity
for incressl the extpraction of natural ﬁlew@n?&ps sudfur
and supplylng it to users of sulfur end sulfurlce acid who
are located In rowote reglons.
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concentrate by the NIUIF method is 1llustrated by the table
below.
Table

Tndexes of the rrodustion of Sulfur eund Sulfurl
Apid*
Prodvction of Froduction of
Sulfurlc Acld Sulfur from
From Pyrite Py Plfﬁ Con-
Joncentrste centrats &na
ul‘uric Loid
from Sulfur
Inder Amount, Sum, Amount, [Sum
tons rubles tons rubles
of Sulfur
> on rew materisl - - 2.23 1403
tion Cost - - - 121.0
ustion Cost per
ifur - - - 270.0
of Sulfuric
1d
es on Raw Materiel {0.3¢ £7 . 0.3¢ OF .0
wtion Cost | 6C.0 72.0
iuctlion Dost Der _
dfuric Acld - 145.,0 1643.0
1 Expendltures
£ sulfuric Acld - 329.0 - 320.0
nit Capitel
res on the
n of Sulfvr in
per ton of
Acid - - - 1 75.0

FTHERIE compiled on the basis of design gnd researc h deta

of the GlprOAhiE gnd NIUIF.
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The comperison of Indexes cited in the sbove table
indicates that, in the finsl analysis, the recovery of
sulfur end its roasting into sulfuric acld incresses the
oroduction cost of the acld by 16~17 percent. The unit
capital expenditures in both cases are nearly identlceal.
Thus, the recovery of sulfur in elementery form is exped-
"ient only in the event of substantlel savings as & result
of the replscement of the long-distance heuls of pyrite
concentrates by hapls of elementary sulfur. -

The utilization of the Altay pyrite concentretes in
situ to produce sulfuric acid requires, 1ln view of the
sbaence of eny largs locel users, havls of considerable
quantities of the acid over lasrge distences. The establishy
ment of the production of superphosphate in the Altay to
utilize thege pyrite concentrates also does not seem €X-
pedient. The amount of sulfuric acid obtalned in the Ust'-
‘Kamenogorsk Lead Zinc Combine and Leninogorsk Polymetals
Combine slone will guite auffice for the organizetion of
the production of superphosphste without having to resort
to using pyrite concentretes for this purpose., Thie amount
exceeds nearly twofcld the economically expedient volume of
production of superphosphstes necessary for ensuring the
demand of not only the entire Irtysh River Regicn but also
g8 nart of West Siberla. .

The retreatment of pyrite concentrates into sulfurle
scid in situ excludes the possibility of sn efficlent util-
lzetion of the iron-besring residve of the processing of
pyrite cinders for the purpose of recovering from it non-
ferrous metals. The sbsence of any base of ferrous metal-
lurgy in the Altay Mining Reglon prevents the retreatment
of these residues into foundry pig iron. Unreslistic also
ig the proposal* for retreating pyrite cinders into foun-
dry plz iron in electric furnsces. The smelting of plg
tron both in electric furnaces &nd Iin the electric blast
furngce hes not &5 yet found epplication In indlgencus
practice. Therefore, the attempt &t conducting this smel-
ting under the conditions of the Altay Mining Reglon would
require the conduct of & large volume of research and test-
ing work which requlres not only effort end funds but glso
much time, ‘ ,

The crestion of & large hydroelectric power capa-
city in the Altey 1s necessitaeted by the effectiveness of
developing in thet reglon primerily the electricity-con-
suming types of the productilon of the nonferrous and rare
metsls (lead, copper, etc.) needed by the country. There-
fore 1t seems inexpedient to consume & large amount of

¥Rudnyy Altay," No. 3-4, 1658, pages 9-10.




electrical energy for processes that are of low effective-
ness under the conditions of the Altay, auch &8 the smelt-
ing of pig irom in electric furneces. This is even more S0
because the lccel mechine pullding plent and repalr end
machine bhase, whose operations are paslically on & rayon-
wide scale, do not need & base of their own for producing
foundry plg lron.

The theses of the report of N. 8. Krughchev teo the
p1st CPSU Congress underscore the need for & resolute
struggle "agelnst the pork-barrel concept of the compleXx
economy s e closed economy.”

' The questlion of the utilization of pyrite concen-
tprates should be solved on taking into account nct only
the comprehensive utilization of all ugeful components but
alsc & proad cooperation of the Altsy Minlng Region wlth
the enterprises of the chemical and metellurglical induztry
in other reglons, perticulsrly West and East Siberia. The
demand for sulfurilc acid in West Siberis will grow nearly
eightfold during the seven-year period, and in Bast Siberls
-= §.2 times, R

In our opinion, the most rational utilizetion of the
Altey pyrites would corsist in thelr retreatment at & site
in West Siberie. In Kemerovo alope, in connection with
the sctivation of new capacitles at the local nltrogenous
fertilizers combine snd eniline-dye plant, the additional
demend for /sulfurig/ scld will grow comsidersbly by 1965.
The production of sulfurlc scld requires g greet quantity
of pyrite concentretes, which will be fully ensured by the
Altay pyrites.

Celculetions of the Giprokhim show that the additiom
aldemend for sulfuric ecid in West Siberils in 1970 will
rise to 0.9-1.0 million tons in terms of monohydrate. OF
this amount only &n insignificant part is covered by the
acid produced in situ from sulfur-bearing waste gases.
Imported Altay pyrite concentrates could be utilized for
producing the remalnder.

The most suitable site for organizing the retreat-
ment of pyrite concentrates is Kemerovo, where enterprises
consuming the bulk of that acid in West Siberis are lo-
ceted. This site is slso convenient Iln view of the fact
that the surplus part of the scld (35-40 percent) could
be transported to sdjecent users, located in & radius of
100-550 ¥km from Kemerovo end, most importent, beceuse it
mekes possible the centrelized retreatment of pyrite
cinders &t the Kuznetsk Metallurgical Combine. In this
connection, the amount of pyrite clnders would be quite
sufficient for the construction of & large hydrometal-
lurgical shop.




A gecoad site for the retrestment of the concen-
tretes should be orgsnized in the second 1-lergest center of
major UBELE of sulfuric ac¢id in West Siberis. In this
connectlon, the retregtment of cyrite cinders from thet
alte would slsgo ve conducted by the Kuznetsk Metallurgilesl
Combine.

Another version could elso he adopted; for the sske
of the centralizstion c“ the retreatment of gyrite cinders,
and elso to evold the heaulg of the surplus scld to reglons
in the rsdius Of IEG-500 km, & pert of the pyrite concern-
tretes should bDe processed into elementery aulfur and ship-
ped 10 the naers of sulfuric acid in West Siberis and in
Test Siteris ez well. The clinders remainfng gfter the
production of the sulfur could be retresaied together with

g;T
the cipders of the production of sulfuric scid.

The exports of pyrite concenitrstes from the Altay
to West Siberies would, as will bc shown below, resuit in
the p@ssfb‘lity of arn efficient utilization of the lron-
bearing residue of pyrite ciuﬁerﬁ, and therefore the ex-
penditurés on the trensport of pyrite concentrates could he
divided between sulfur end *fan, according to thelr content
in the concentrates. In this cese, indisputably, the pro-
duction cost in West Siberias of the sulfuric acid obtalned
from imported pyrite concentrates will be 16-17 percent
lower then the production cost of the ac¢ld obfaiqed from
the ilmported elementary sulfur recovered from pyrite con-
centrates in the Altay.

’ The practicel meterlalizetion of such en utilizetlon
el pyrite hinges on the pece of develooment of the techno-
ioglicel vrocesses of the retrestment of ryrite cinders.
The most prepered of these is the classlicel chioride
method, wihich hes been the subject of numerous resesrch
and develooment studies in cur countrey.

At pregent the Glproslyuminly /8 Ttate Institute for
Design end Plenning of the Aluminum Jhdb»urﬁf iz drafilng
the design of a metallurglcal shop for retreatlng the

ryrite einders of the chemicel plants of the Jentral USSR
Regicn, which will be built at the Nove Wule Metsllurglical
Plent. The technology of thet shop will be based on the
inO?ié% methed. However, in contrest with the Dulsburg
(“*ﬁt Ge. &arV) Plant, which vetreptcd a pyrite celcine

centalining 2.07 percezt copper, 1.29 percent lead, and
a 7 percent zlnec, the Novo-Tule Flept will utilize sulfurlc
aclid-shop cinders containing C.5 percent copper, 0.075
percent sinc, and 0.012 percent lead. The technology of
the retrestment of pyrite cinders at the Novo-Tulg Flant
wlll provide for the recovery of copper and precilous
etals in the form of metals and of sulfur in the form of
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Nikolevevakoys of the pyrite cinders
obtained from Glayes . ] centrates, contaln-
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serature. The shaft fw e opersies on g5ses
tenzion ourners. Durir he roasting 74-75
s recovered into chlorp vapors {(during the
of einders with & low content of nonferrous
5o are T75-91 percent Zn, 72-81 percent Au, eand

Tﬁe 1?in sdventege of thieg method is the dres-
reduction © volume of egquipment snd of the leach-
and filtsrin ,eratisms, whielh w11l In turn reduce

sunstantislly capitel snd operating expenditures. In this
connection, instead of the lesching of the entire volume
of ghlorinated s, only the vapors (fuwes) are sub-
jected to hydrom : gglng, snd txe; chuqt
for only flvwe or six gercent by weight of the clnders.
ore in the process of thelr shaft furqac;‘roauding,
ye and become very

pellets retein theler original sh
3 whlcr lg very importsnt to i

B

nt elir subsequent
in hlast furnaces wilthout theilr sintering. Afte

¢ of the chloride vapors the recovery of metals
from solutions prezents no speclsl difficulty end 1s co
gueted in the ssme wey &s in the chloride method.
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The industriasl introduction of this method of re-
tresting pyrite cinders bsslically hinges on the devising of
an improved design of the hermetically tight shaft furnace
operating on gaseous fuel. One such design, of an enlarged
laboratory type, has been devised snd successfully tested
et the Gilntsvetlmel.

At present it is necessary to orlemf towsrd the
chloride method of retreating pyrite cinders as the most
regllistic method fer industriel introduction.

Thusg, it should ve noted that the comprehensive
utilization of pyrite concentrates ls tied to the sctivitdl
of various sovaarkhozsz end vsrious brenches of the natlo
economy: chemical industry and ferrous snd nonferrous metal-
llurgy. Therefore, the practical meterislization of the
herein~-suggeated path of utilizing the Altsy pyrites re-
quires a coordination of the efforts of verious branch-of-
{ndustry, resesrch and desigrn institutions {Giprokhim,
Gipromekh, Gintsvetmet, Giprotsvetmet, and others), and
the planning organs of the concerned republics and sovnar-
khozes as well.




b. The Distribution of Dispersed Elements in Industrislly
' Lxploiteble Deposits of Nonfeprrous Metels

Poliowing is the transletion of an srticle by
¥. ¥, Leksin end L. V. Swirnyagin entitled

"0 Differentsirovanil Zapszov Rasseyannykh
Elomentov v Promyshlennykh Mestorozhdeniyakh
Tavetnykh Metellov® (English version sbove)

in Gornyy Zhurnel (Mining Journsl), No. 3,
Moseow, March 1960, peges 11-14.7

The modern methods of estimeting the reserves of
dispersed elements (indium, gallium, thallium, selenlunm,
tellurium, germanium, rhenium} in the deposits of non-
ferrcus metels are bagsed on considering their bulk content,
which is determined according to & very graet nugber of
averaged sgmples of ore mass. . ,

Howevey, such sn estimation of the reserves of
disperszed elements does not reflect thelr distributlon
smong the varlious Z&iner&é? componentes of ore l.e., 1t 1s
not known what pert of these elements gathers in the ore
concentreter and what part, in ore tellings. In addltion,
the low sccuracy of the assays of disgpersed elements In
bulk ore samples does not assure the necessary rellasbility
of the eatinmate.

It is necessary to change redically the existing
methods of assaying &nd calculating the bulk reserves,
Theze methods should be based on the determination of the
content and reserves of esch dlspersed element according
to the Individusl mineral components of cre. Ths ultimate
magnitude of the gross reserves of dispersed elements
should in thig case be determined sz the sum total of the
rezerves calculated for each Individuel minersl.

The necessity of differentiating the preserves 1is
caused primsrily by the fact that, unlike the nonferrous
metsls, Glspersed elements are geochemlcslly aasoclated
(in the form of isomorphous or micromineral "impuritles")
with & large number of minersls -- pulfides, alumo-
silicates, ete. {Table 1}.

The scattered distribution of dlsperszed elements
inevitably resgults in thst, first, & part of the dispersed
metsls assoclated with slumosilicates, oxides and pyriltes
(1f the last-nsmed are not isolated into sn independent
concentrate) becomes, under the existing beneficiation
practice, immediately lost in ore tallings (Teble 2).
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The effefet of the associatlon Jexisting between
dispersed elements and mineralg? manifests itself with
particular clarity in the inltisl pyrometallurglcal stages
of techunologlcal processes. For lnstence, the retreastment
of copper and lead concentrates intc dusts snd slags from
which dispersed metals can be directly recovered {in par-
ticular, from dusts by the sulfeting method, and from
slags by funing), involves the pessing of the followlng
amountg of dispe?ﬁ?d metels, 1in percents

| ; Thallium
Indium Germanium /Gellium?/

Dusts of copper-smeliting

plants 15.8 48 .4 4g
Dusts of lead plents 15.0 3 70
Slegs of copper-smeliing

plants . 81.2 18.5 39
S8lags of lead plants 60 &0 7

Thirdly, the reccovery of dlspersed metsls from
gsenifinished products requires verious expendltures of
izbor, energy and resgents. The magnitude of these expen-
ditures depends on the content of this or thet dlspersed
metsl in the semifinished product, the total amount of
thet product #nd its meterlsl compositlon, snd the presence
of other valusble components therein. Thus, the recovery
of zeleniuw and tellueiuvm from the zemifinished products of
lead and zinc producticn that have a low content of these
elements, will be more compliceted snd expensive than the
recovery of selenium and tellurium from ths concentrated
semifinished products of copger production (e. g., from
the slimes of copper electrolysis). The recovery of selen-
1w from the products of copper plants may, under present
conditions, resch 70 percent, &snd from the products of lead
plants -- 28 percent, and from the products of zlanc plants
-~ 10 percent. The possible recovery of tellurluwsm corres-
pondingly resches 40, 10 and 9 percent, respectlvely.

Such differences in the indexes of recovery &nd
loss according to the type of the starting concentrstes
are &lsc chsracteristic of the other dispersed metel. The
recovery of 1ndium from lead concentrates amounts to
approximately 35 percent, end from zlnc concenirates --
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{ 20-30 percent, and the recovery of thallium from lead con-
centrates smount to 4% percent, and frewm zinc concentrates
-- only ebout 20 percent.

Thus, the calculstlon of the reserves of dispersed
metals according to theilr gross bulk content does indeed
‘represent the sum total of the individusl reserves, which
are to & differing degrse recovergble and which reguire
differing expenditures on recovery into marketable metals.
Therefore, 1t appears expedient to differentiste the re-
serves of dlsperszed metsls according to the individual
mineral components of ore serving &3 the basis for con-
centrates and tailingz. In iesd-zinc-copper deposits it
ig necessary to differentiste the reserves of selenium and
tellurium emong the chalcopyrites, gelenites, sphelerites
and oyrites; rveservey of indlum -- among sphalerites, gal-
enites and chaleopyrites; thallium ~-- emong pyrites, galen-|
ites, sphalerites, chelcopyrites, and slumosilicstes;
gellium -~ between sphaleriies and alumosilicates; cadrium
-~ gmong sphalerites, galenites, chalcopyrites, and gray
copper ores. In deposits with & legs éomplex mineralogi-
cal composition the differentistion of reserves 1s simpler.
In perticuler, in the copper-pyrite deposits, reserves of
selenium and fellurium can be differentisted between chal-
copyrltes, molybdenites, and pyrites.

The principal enalytic method in the study of the
content of dizperzed elements should be the enalysis of
the fractions close to monomineral ones. These should
charecterizé the indusirial metallic minerals and the
dumpeble nonmetallic minerals. Experlence shovws that the
differentiated determination of contents &nG resgrves re-
quires & wuch ameller number of snalyses /assays/ (spect-
ral end chemical) than bulk sempling, and then the sccuracy
of caleulations is morecver higher. This msy be explained
by the limited sensitivity of spectral analyses, which are
usually ueed to determine the bulk content of disperzed
elements ln everaged ore samples.

When the content of a dlspersed metal amounts to
thousandth end ten-thousandth parts of a percent, the
apectral anslysiles makes 1t possible to determine that ele-
ment vwithin en sceurscy of not more than * percent, and
sometimes thet anelysis does not work at &ll. On the
othsr hend, when monomineral samples, in which the content
of dispersed slements is hundreds of tlwes grester, are
subjected to snalysis, the methods of snslysis become
simpiified and the obtained results are much more accurate.
&s for the recelculation of ressrves in terms of the
entire ore mass according to individual concentrates, etc.,
this does not present gny difficulties.
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1t should be noted that the gross content of dis-
persed me fale can be cslculeted much more rellsbhly accord-
ing to the sum totel of the snalyses of mono mineral sam-
ause of the greeter precision of such anslyses.
€ erra”% would hinge directly on the extent of
persed metals t&?t is a@«ocimted with the
nonindustris wcncminﬁ?al fractions, whilch sre not subject-
ed to asssying. As for the error éariag the dmterminatLon
of the industrisl reserves of dispersed metels by the
differentiation method, it will stem solely from the error
of these enslyses end thus 1t will be one or two orders cf
magnitude smallier than in calculeticns based on the gnaly-
sea of bulk ssmplesn.

o ¢ 4 depoglt of copper-zine pyrite orc% haw
nominsl reserves of 20 milllion tons. The ore deslgune
for industrisl beneficlestion contalns 1-2 pevrcent copg%r,
1-2 percent zinc, 12 percent sulfur, 50 percent silice,
15 percent sluwine, 3 percent magnesium oxide, and 1
percent celelum oxide. Spectral analyses shovw the gross
content of selenium in the ore to be 0.001 percent, and
tellurime -~ 0.001 percent (10 grems/ton). Eighty percent
of the orels copper lg represented by primery copper

miﬁe lg, 14 p&rc@mt -~ gecondary, B percent -- oxidlzed,
cepper sulfate, Nﬁnetw»su ren percent of
the crets zing is PFDPTE%ntﬁd by sphalerite. The total
content of sulfides 1ln the ore is 25-30 percent. Copper,
zine end iron sre represented by pyrite, ﬁhplvmpyrite,
:“1?ﬂ and, in smaller smounts, covelllite snd grey
?kﬁ m&nmeruilig part lg represented by cuartz,
i ite. The impregnatlon slz

te fL 4*-,, in mme pyrite -- 0“1.,1 23
L wd@i’i} phslerite -~ 0.001-

\nalises of mOﬁﬁﬁ«réﬁdj semples indic au@ Thdt the
industrially vaiusble ore components contaln the follow-
ing smounts of selenium snd tellurium, in grams per ton:
p“r*ges -- 50 grams of selenium and 6% grams of tellurium;
chslcopyrites -~ 200 grems of selenium ané 100 grams of
tellurivm; end sphalerites -- 40 grsme of selenium end 20
grams tellurium.

Plenned Indexes of Beneficlatlon. An ore nominslly
centaining an sveresge of 1.25 percent copper and 1.5 per-
cent zinc can be prueeﬁsad to yxe}d~ aaprr concentrate
{14 percent copper and 55 percent zine), and pyrite con-

entrate, contalnlng ‘5 percent sulfur. The recovery
should amount to: copper into copper concentrate -- 90
percent; zinc into zinc concentrate -- 90 percent; and

—_ 18 -




3
5

Fas il ¢33

necentrator cisnt 1
On the bssis
posaible o chute
selenivm and tellurium
each) The determination of the actuel
mets

s
s

end sulfur into vyrite concentrate -- 50
The subsequent

tes involves the re
dusts, gsses, and t
plente ¢ the recovery of selenium from
the sulfuric acld shops of ZLnC Eiu&tﬁa
recovering selenium and telluriu‘ during
pyrite concentrstes has
for the time belng the
Co 1 a

T

[S IR e
[

i

fa )

t
Ly the sum total 0
for the deposit &

percent.

i

nt petresitment of selective concentrs-
covery of selenlum end tellurium from
he clzetz lgt*c %$JWQQ of the copper

the slimes of
The guestion of
the reitrestment

}-—{
0
h

not been solved consldering thet
e conce nbra‘ﬁv are stored at the
ead of ori g retreated.

he éata deR annlyels 1t 1is

f the res BYVES of

z & whole {200 tons

1 smounts of these
oroceed to metallurgicel productlon end cﬁn be
mt is in prestice impossible

copper, zlme and sulfur (in

cenlretes are re-

d pyrite, 1t 1isg
of dispersed
s In thse

follows:
1

to marketsble output is
Aifferentiated caslculation, on the othﬁr
‘ ing, €. g., that i
i trete) in the selective con
&) v chalcopyrite, sphelerite an
ib mine 41 tly t
B k- thes
rEH 1 n
ol
z

Thege

Lvely.,
ays of monominer-

selentum snd

teliurium.
{ne ton of “& ite concencrate contains 450 kg of
represented by S50 kg of pyrita {the smount of
conteined in the chslcopyrite sgnd sphaljerite
in the pyrite con centrute}. This emount of pyrite
5.0 grams of selenlum and 63.4 grams of tellur-

the cmwr*# af e #Xp

oy
Al

(-4?-
i
~
feche
R
s

b ¥

D
o
Lav)

2ible pos
iently &oc

'

v
{
¥

sibllity of an
ursate estimation




of the amount of dispersed elements which will proceed to
industriel retreatment {Table 3). On knowing the output
capecity of the concentrator plant it is possible to com-
pute with & sufficient accuracy the flow of these metals to
various brenches of nonferrous metallurgy during any time
pericd. Nelther ls there any difficulty in computing the
ultimate amounts of marketable dispersed metels which can
be recovered from the cres of a glven deposlt.

/Footnote ¢n right-hend bottom of page 13 -~ completely
1liegible/ |
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