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•Mit allows considerable sulphured traction perse and in the foni 

of HgSO^ but til« technique le applicable only to ores with lev 

lino content. 

To utilise more    effectively the valuable components com- 

plexity is intensified by introduction of additional procedures» 

Thus multi sol e furnace roasting,  fluid bed furnace treatment 

and sintering oa machines with an upward blast are used to 

obtain gusas for fl^SO^ production, 

SXags •*• tubjected to fuming rotating   Kilning and other 

procedura s fot   cadmi un zinc lead and rare metal extraction. 

The technological cycle   in this case is not accomplished 

sad is signifioently more    complicated due to additional pro« 

eesecs (oonvereion)  the metile products demand. 

Dispersion smelting is making considerable headway these 

vsttet years. Heat generating properties of sulphite concentra- 

te ara aere effectively utilized on smelting copper and Cu-Za 

e encentra te dispersion la preheated blast. Fuel consumption 

Is lav and gaees   subsequently   render H2S04, The   method 

hat   praotioally all the   set hacks   inherent to air-blast 

»rtttating. 

Ca-Sa eaaceatrate precessine it elaborated in the USSR aad ay 

•Ita ssaltlng «ita air and 02 rich air blasting , torch saeltlag 

af air and Oj sataended oonoentrate and ooaverter pyroseletUe* 

research is uadama/. 

The traita smiting technique conbined with sediment ih tat if 

•mit* roastiagt tati ting and slat lead and ether aetal vaiati. 
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Uaaiiaa, alto al«« «ad »atl« .tpar.tion ia a tMSM Wfg.ti, 

VoUtiUaalioa of Sa boia« T5% X«ad 85*. Th# MtM „*«, 

dMUlphuri.ttion oentroUaai« «al >«raAt. te a   «ad« productif 
of SM«« rthdtrin« H2304. 

ta« dag« tatuch are not of th« duop atta e«nt«at iivtl 

«Mat is « «ttbaok. 

Oyólo» oaaabtr air tiMt attilla* «un «laatoie fumaa« 

^raopaoots.ina of «lag a*« inoroaaad ttofaaologioal «ffi«i«n- 
«jr of la« prooo«a. 

I» aa afflai«* aUilaatioa of «ulaaidt ataa and concen- 

trator aa*t pupating propaliti, lar«« volta* of gaaaa proou««*^ 

purifiaaUaa »robloaa aa* low sOj «asta»!   at« ti« ooaawa 

itaaaaaka «f th« ¿ir »lut mtaaéa« 

Iattaaifloation of th« aa-oaUa«: «Xaaai« m**m— (aaafl, 

rofl««tor) of ett-aulfait« «a« oupro-.ino ani «that   aatori«! 

troataaat a? Oj aariaa«* aírala«t l«   taaUraa/   «iato i«ée ia 

Al 

Mat 

it Üat ft tall 

f*aa«aita«««v«r9 ti« 

•oaatruotion «f tao 

taw «aa of tin« 

#4 "»laaaUal» 

•ftrUala« ** »•§! «ita 0, 4« liai. 

Pt*t»fa* latanalfiuto» of ptaaaaa«« 

*» faut «Mea dm 

im * tutta« la*«*«« 

ttMamtit % ata**!* 

ntt«*» at a*ta«Ul 

tf «Mlatté« «m tata aalUaa« 

% tUalla* tv % riaa air 

% »artiala«ti«a u feo «laal «ai 

it «ata MM a« «otomía«« if lü 
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2a metallurgical processes Ogi 

• augments iti oonoentration la the reaction sono, which eauaaa 

intensification of V. K COg 

• Hutu deorease of reaction products, elevation of t° ana 

acceleration of the réaction   Árenlas log V • B - —|» 

• promote* heat transfer from gatea to charge 1-0 ("?§$") 

Ieal^l2/hr 

• bringe about a decrease of gaseous producta of the reaction 

and astiata concentration of valuable   constituents la gas« 

Thus 02 it a powerful factor in intensifying of me tal lu»* 

giotl processes. In Canada Copper Cliff technical 02 is   uted 

in suspension smelting of copper-nickel concentrates. 

The setbacks of the method arei slags art not duap bare tasi 

require additional   stripping in separate aggregate i the furaata 

•obstruction is complicated, refractory elementa life span 

it short mad duat exhaust 1« high. 

We) hare developed là the USSR an   eleo tro thermo-preceisiaf 

aethed of tepper and sine carrying oxidise* material treataeat 

with t «sit itti on of liquid sine« it hat   definite advantage« 

»ut ta saeltlng, tay» sulphide Cu-Za material previous   roasting 

m alatarlac of charge is required   eliminating utili tati oa of 

EMI 4PMPat§JÉ •/ elidation* 

•atta! tataa plant eaaloys electrotheraal-preaaaoiag it 

liquid aiae •attying alaga, whieh is aar«   e ff ee tir« than aa*i usi 

•harg«   aleetre-preeesalag hat the operation* aera   peHaaiaal« 
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fosaladustrial    bests are carried on la the USSR Gì net 1963 

a combined aggregate and method art   contemplated with con- 

sideration of all the    assests and   advantage a of 02 power emelt« 

ing of complex oros and    concentrate». 

Tao aggregate and the method la oalled the KIVOET technique 

(oxygen appended cyelono-tleotrothermo-teohnique/) 

IIVSE7 implies combining autogenous roaeting and smelting 

of aharge dispersed and suspended in a oyolon chamber, fed by 

technical oxygen and with zinc   volatalised from the smelt in 

the eloetrothermic part of the aggregate. The sine is then   oon- 

i—si late liquid metal the slag is e tripped of copper,lead and 

otaor   actals. The operations   described are a continuous 

interrupted prooess sffeoted at MM aggvogate* OBS entire oycls 

affavdst sulphur   extraction to   provide rich gaso« up to 90* 

«•Urdrtdcf copper and precious metals to give matte; lead. 

Lisi, •eleniua, ronlum, oadmiimi and other volatile compe- 

lió tara into Tolatants sad sino into liquid notai. Such an 

«Un a 50 toa oh«**» capacity aac boon functioning 

«1st ftU uaioa  sâaing mad metalln*«y noa-ferrous metals 

esaltata einoe 1*5. toat-laduotrlal toste avo carried on hero 

ww mm^^an eB/^smns> ewnoooaoeBoa aaa man* sjaaPBrBajBat mas so teeae*. 

«HH I 

« 
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• issata* and loading system for smelt-charge. 

- Smelting parti cyclon chamber and gas-smelt separatio» 

oharaber. 

• Heetrotherraal part adjacent to smelting part and their 

spaco is separated by a partition immer a ed in smelt« 

• Mae irrigated condenser 

• System of    cooling,crude purification and refining of gases* 

« Substation, transformer 750 KVa 

• Control instruments and automatic control systems« 

She mala technological operations of the K.IVSW. 

• Oharge preparation for smelting. 

• Bsast-sraelting of charge in cyclon chamber. 

• Ha3 «ad matte separation, 

• tteetrothermo stripping of smelt 

• Oendensetion of sine (in Zn processing) 

• Oeellng and purification of gases« 

ftl£St-E£2£SSa!fc21« The concentrate and crushed flu« art 

•Iste in preset proportions and dried to not mote than 9$ 

ssjsÉdity« Then disintegrated to   1 asa - 100$ sits. 

Ate drying may be effected ia a rotating drum, la fluid 

•si furaasss a* drying tunnel at was confirmed by tests la ass* 

tun tu il at* industrial seals« The oharge la tasa 
to CfSET hoppers« 

HtlltfiSlHDÍLiS.SíSÍOE.chambÍJ 

Ate oyólo* chamber was included lata tas EtTtsV syatsa 

»)- Infusi fi eaU on of sulphide e caused sf alga Pilatura 
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araaeitioi (in anali rolume) and utilisation of highly developed 

•ai attire surfaces of five ground material«. 

*>• Sffleleat eharge-duet recovery and   oonsequently low dust 

•I«     Miei«** gai «aas« «ad   eaelt product! o ont rol. 

ê|- Wsaas ata* Mí MM exchange permitting high productivity 
tm spall ifsluaes. 

Iffestive eyolon principle and teohalaal 02 blast aoeelera- 

HA Uet pvseeee ooneiderably. Various oyolon chambers ware tested 

•Mi stable performance has bean aohieved. 

§aH.25Í.nÍH.I!£££i¿t2&4 *&• »P^ation «ma effected 
lei «*a tavoc-eleetiwle elee trot heraal part of the aggregate in 

•aailtlatJs at   esaUnueus saeltlag. Height of aaelt was maintain- 

•i   at §00-1200 aw. tke output at aaalting (slag «atte) is peri©- 

«Î3L i   á *'• fOfi»  ' "'*&».& I .¿~4&mM& >. í 
> -"*?:.„'?Cil 
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Ik* aoáava pyroBotallurfioal atibada of aveoosaing coppe* 

taaajrinf sulphide «ttt boil down to matte «nelting with .iti 

euaaequent eaaveraiea le allator oappar.Tae copper oaawying 

a*aa UP« mainly ay*lte and osai pyrite smelted while the e one a n- 

«•***• art »roeeeeed la refleotor furateti (widely applied 

M it vaaoat yeara). m« •bort   aetaodt hart the following tat* 

ft* law tffleienoy la utiliaa tioa of valuable conati tuenta 

i. aft* efftaiaoof ia atiUal]« af aulphldt ooaeentrata baat 

at ata« I ft* pvtfttUoi afetaa «auaea «lia aatlUag prootss to 

tutte *hua mçaeating tao pewa* 

ft» i—IHM li aaltl-atejo teeaaolaaleal pattern 

€• «iffloftlfftM ia aaütyia* *•*•* «aaatltiet of faa and ia 

^^^p^^^^^Bj ^^^w ^•••p^MaF W^HP w a»w MPA oawafta 

^•^•••^^•xv aiBMBBaaaw an saMiajkaA ^waa* .ABM^A^***^* #Ti« ^w. i ""^»w ^»^p^^iw^^» ^v «^pwr*w wvav aaapatja**oa# 

•:•      *ÌM»lati *» oiaiaattf ftf «§*»*!* etaa>oa»nt utilità. 

HfltiüftlftJ» tft*t*»1 iafto «a taoaMaofioai 

|tt Me&|ju#ji« taanaaaui* finia àti r Mai    *««*** 
i -, 

- \*#^t 
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fo extract »ine, load- cadmium and    rare metals from flags 

funda*   rotary kiln and other techniques are applied. To iaten- 

•i*y oonoentrate and complex ore proceuaing and increase comple- 

xity In ore utilization elee tro thermo-techniques,  cyolon blast 

aad oxygen blast smelting,   torch ouopension smelting'in air 

ani oxygen blast strema,  converter pyrosection    methods are used 

in the USSR. 

-Intensification of the uo-cailed classic    proceeds    (shaft 

hLA reflector smelting) in copper, copper-/J no and oopper-nickel 

axtrac+ioa *ttr, begun xn 1962 in the USSR on the oxygen enriched 

bl aating basis« 

But oxygen enriching    of the blast s orea» ia limited by 

plan« eeastruction which hampers maximum efficiency of oxygen, 

Shis affidane/ can be achieved    when (e.g.) roasting and 

smaltine are autogenic.  Technical oxygen and oxygen   enriched 

air blaatin« present special interest here,  aa providing the 

autogenio oenditicna. 

Seal-industrial tasta for a combined technique and aggregate 

ara conducted in the Soviet Union since 1963. They earisaga 

faa aothod* sad techniques of    ore processing with the applies. 

Ham af oxygen and electric energy, 

•a» aggregate and the method are called the KZVClf 

(asjfsa auapaaiad oyclon©-el<3c tro-thermo meohanlque) JCIVCft 

lasliea combining autogenous roasting and smelting of charge 

dispersad ani suepended in a cyclon chamber fed by technical 

axygaa and ait« tino ralatalised fro« the smelt in the eleotra 

thermie part of the aggregate, The tino   ia thaa Condensed lata 

liquid «stai, the slag 4. atrippad ef copper lead and etaar me 
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flit opération, «oooribad art a continuo« uninterrupted procese 

tffootod at ont aggregate. Ont entire cycle affords aulphur ex- 

traction to próvido rich gaees up to 90% anhydride,  turning of 

•oppa? and prtcious metale into matt«,  turning of lead, 

geraaaluja , aelenium reniua, cadaiua and other volatile zompo- 

»tnta into voiatanta, and «ino-into liquid metal.  Such an aggrega- 

to with a 50 tons charge capacity has been functioning under 

tat All Union Baaing and Metallurgy «on-ftwouo metals research 

inotttute cinte 1f6§, Soni-induotrial teata ore carried on here 

bo obtaua optiaal oonotruetlon and unit   performance and to 

develop protecting techniques for various copper containing orea 
•na eonoontratet. 

ÌMiataa»J^M«!^fi^tJ^tìiS.:j2S£2i4Ma 
tajüstseii 

1*-t0 eonpc*, ?.J-1#t§ ginc,  1.5-2.0 lead* 24-26 iroa, 32->* 

•Ulponr,  15* of guar*«   flog wae »land oaafgcd to the eoaoentrato, 

WO tone of caatgo   »are »rtoeaoW ««ring tat   aptlaiaation and 

M  nalntormptod long period-a/aton of autogtnouo roaat-sjaelting, 

toping, nino oonátnonUon oné gaa   purification were   on* 

fco naia latinan of Mo proooaaiagi 1 ton oharge ton- 

• M or* of onygea. 

i#t«iv§ § 

§0 Mft^ action  poffnt, 
on in oonâonaao aoja 

aal oonlan natanti 

ow n*£ in ganen ? )*6j|n§ 

J*? 
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4* 

Äst*! »xtraetien (return into cycle considered) in %. 

Ü.5* «tpper, 97.5£ gold, 97.45 silver into »alter, 

it* sino into metal,  with 8.5# initial    oontent in ohar«e. 

Comparison extraction and level of complex utilization tf 

*Jpf«r~siK--  ore. 

Processing 
pattern Ou J?ö      Zn Au       Af 

KSVCuï 93.0      62.0   70.6 90.0    94.1 94.5    S5.3     tStt 

fitstfic    melting 
sita \-¿3\ oua 
•in.« in^ 95.0 63.0    70.8 90.0    93.0 93.0    Ö7.6     86.0 

âtfWxlott asaltiaf 93.0      30.0     -     60.0     -       •       ?é.1 

Ohara* «Mitin«      §3.*      9.4     60.8   -        96.5 95.3    6a,J     TO.O 

Complex ore utilisation ootffioiente are at one level fa* all 

PJl tha «karge and reflector enslting 

ftrfîJltiiîWlion^iir^l^ton^fl^wet charge 

Charge 
Melt with 

JthOSi 

Beatvit« energy   if? 

% 1§tei 

Reflector   ¿le otro 
»»«It therroy 

with Og 

147 

•40 

430 

11 

H 

104 

M.O 

KlfOSf 

m 

JP4 

1?4.# 
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ftll.Stó.2ì22ÌEÌ£.ES•;r,£assumption per 1 ton 
^^ ^^ ^^ ^^ ^^^^ Wñv "W^ilH«i MP ••! PM ipp flp MJP aa> Ppb 

S2ÍSSSÍ2íL!S2Í3* 
KIVCSÎ Raflaotor aniel ting Char?« smelt Eleotrotlwrn. 

A« it readily aeen the KIVCET provea to be the most power 

•atviag technique du« to efficient uee of heat productive proper- 

Uni ©f sulphides.  1  t is alao        adrantagoou' as to complexity. 

At prates* an experimental-industrial 500 ton a day KI\rCäT 

plant is paading start at a copper smelting plant and a 1200 t 

furate* It in project, 

Ct#per-ni eitel Gone en tratas wart am el tad, 

J«$e-4.J£ niokel 

1,S-2,1 aoppar 

0,1-ê.15 oobalt 

t*ef*15.f aulphur 

t1*2-24.a irta 

I3.T-26.1 allieta iloxUa 

•ttJ"*p#s iav 

§a§»i*l Aid (tltt-Ua) 

*Ê9to* ******* tttig   iteufficiat* to provide auto- 

«MiHü táalUaatl «oal-tat« fuel «ma   fai lata the 

Oí 
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öaa-oontainad 20% of S02, metal extraction into raatt« 

•§  tT#6 niokal,  96.2 copper,  30.« cobalt. 

Z*M«t ÌB alaga 1#4| 2.3;  1i.35¿ respectively. 

ia 

Overall power    oo^r amp ti on in kwthva 

(oxygen fuel blasti:^ u.Uotric energy) 

Utetroair.tlting 
with aintaving 

Thomp.-.or: 
plani KIVCST 

Diylnç - 52 Dry in;:;   . 10.; Drying - 105 
Sintering 

Il»otrio 
Un« 

• 88 

aœol- 
• fé? 

Ro..»st/blast-7 

£loctrie   rjintO - 
tiag okunis 

-  485 

Smelting \va 
stripping - 

.th 
- 390 

fetal:        707 5^7 435 
% A    vdîi£ &5 700 mê KIVCJST tachniqua i«  the moat economical at to 

IU&aiA8bllUfiSfiS¡r£ÍS)ESÍ.S£USSSS8fÍ9l 

coiiauaptioei e-lO¡» copper, 3-4.9 % nieJtal, ot 

!* 40-45* iroa, 2ö,# iulphur, 6-8¿ Si02, 2fS A*201# 

ton« Wirt taat proots8*d. 

It in *a«a tatafeliahad tfcat autoganoua praaaat mû 

•taala ptrfaraaaaa ara aehiavad la the fellonia« «oMâtlama 

» Í*«ula*«f¿«aUoa not ltea than 60* with «atta« «oatalaifttt 

f» • «*«*•& a«**t jo*. 

» «I«*« «Itti not «H thaa 3ö£ aille«« 

1i 
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IB thtM    eonditions oxygen consumption per 1 ton oharge was 

tOO-ttO W? - 80* S02 and 4% o*yg*n in gases, 

»Mraetlon into rantte 96.3>S copper, 96.7% nickel,  77.1 £ 

aoaalt with 23.6,  i;>,5 and o.2 respeclively, 

Losses with alaga were  3.5* copper,  1.6 nickel,   19.2 cobalt 

with 0.4, 0.15»  0.035 respectively. 

Sead-induatrial KIVCfiT alag proofing tests ware carriad 

out »r the etmwntation method  and cast iron was obtained. 

After e tripping nlaga of the following composition .vere ob- 
tained* 

0.04» copper,  0,007* nickel,  0.00Q2<¿ oobalt,  41,2£ silica,  3?.05§ 

ealslua dloalds, 0-10% iron. 

Laè+ratsrv and industrial experimenta prove that after 

#*•# stripping ana allai nati on of iron   slags can bs ustd as 

aonatruotion sia tarlai (casting). 

Ttaàaalosioal and aoenomiöal aeseesing of the KI1COT procaa» 

•Uf of sulphide eopper-niekal ore . have proved it to be 

ttgftlf affostlva as cornered with ©thar techniques. 

lHliiM.2£-22E22£.fià'£lî^S2Îd.çont^ninA 

t$iÉfg||âJea 

itfifll itati war* carried out. 

•t*ft*«4Uo« of the 00a» entratasi J,H oappar, 30* 

t* ftUloa, 10 go/ton, foli, 4$ t«/t allrar. 

•f Mtata ini« s»tttt fj.« Mppar« ft! gali, 

1% ietwMtm 



fpflpiu k»*, \mvi. p^m^^mm w^*>*^m^^mmmm msmmmm^ 

-  Q - 

IlfOif is thus sffsstive in copper and pyrite concentrate proces- 
sing. 

Stad-industrial tests weì«e effected en charges of the follow- 

ing    composition!   26-2% copper,   1.5-17* nickel,   0.04 cobalt,  2f- 

-Jt* iron,  30-3? sulphur,  8-10* silicon dioxide.  The process 

was autogenous on smeltj.»3 to •ue with approximately  50% ooppsr, 

S1BG3 contain»*    0.35-45* copper,  0.CJ-0.Q5 nickel, 0.008* 
-0.012 cobalt. 

In    9*9 tut    KI7CST smelt1 :^ of cupper concentrates ints 

titeto* eopper was scried out-ÏJn Wiult ^ ,mom€lm ^ ¿M 

future short cuts IB copper production, effectif copper ana 

•»•clous astri tttMsttoa possibilities,  and full tranafsr of 

sulphur  -nto rich gases. Good resulta were obtained on lead -tin 

«Ad ©the* concentrates.  30.000 tona of various «etale wert te.t 

»»••••sad by the KWOET technique.  The technological indies, ft 

••«pi»* treatment of valusbls ore constituents and    low poser 

eenmwptien are all in favour of the KIVCüT methpd and fallf 

IwUffits Its dssarlption aa hishly    coaser.dabls. 

t*#) Wehnlque   aggregate   are patented in a number of 

stripping i« conditions of KIVOSJ sasltâag ef „ 

MsM*fttt*«totis has the following charaatsrUUs     a)ta« mmm 

««tat strip»«« is in constant contast with coppsr abundant »»It*. 

s| the mi.»] is uninterrupted la slag-^tte mmU 1§ ^^^ 

tm l»ts HB stripping »sa* froa the smelting tons 
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•) oopp.r «Btnttlon takee place    aimultaneoualy with nine vola- 

Uli tati on (and other costituente)  amolt stripping (zinc 

^Utilisation and copper extraction from .1^.)  wae achl9V0(l 

fey «toging reducing coke or coal into the electrothermal part 

«na «aintaining the i?ecc-.aaary t° of the amelt. 

Ml£..Í$g§SSii&22« ram ±9 a continuous flow of zinc vapours 

«** gMitt f*o« the electrothermal part  of the a-r^ate into the 

coudsneer, Condonation ia effected on a áet condenar   .on spraye* 

»ine.  m oitctrothermal part of the- pregate and condenser 
woriiag »*••»«*• la 10 mm H¿0. 

••• •»•ling and purification: 

KïiTC« «MitiBf gaaea hare    epeeific proportion,- 

• fclgfe e ont en t of so2 and s<>3 90* and 5* rtepeeUvoly. hi 

• à- %h duat «entant up to 340 g/t 

• >i«MH» •£ folatiliaad «Ano load and othar telatile »«tala. 

* tttVMtoaüiig gas purifieation aches« aaa boon elaborato* 
«ttft consideration of tha above   feetore. 

•*« passed through «ir oooling chenbera or aal vage 

•f oopper aotitaining or«a and tratas. 

*T*»* ••*§«•• 7«*->10*9* B4M, 1,94-2.0* lead» 

Jü»l*f Magiar, tü p»**« &«* a** »j^ m m 
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f I tWO te«, of oaargo w tf8t prooe8itd m Ä i#al.4aétl(ltJp4<ll ^ 

•Êâ a leaf p«,lo4 uaiatarrupted parformano* was aohi#v*d. At *eU 

*• »utogtnoua ro*.t-eraalting technology, aaeit etriopiiif, 

I Million of ilno and    gag purification. 

the following wore oharaotarlatici 

tor 1 Ion charge consumption 

aaelt oxygon - 210 œ3 

raduotor for atrioping - 1.5-2.Oft 

•faoifl- efficiency of cyclon chamber 20 t/a3 »a» to 

Slue   coadeaaation in condenser 92% 

Oxygon ut Hi iati on in cyclon 98%-99^ 

Ä*tit produot eonetituents. 

On ta       Pb *°t 
t»«S       t.O     0.1f 28->î j$.38 

50.0       Î.5     4,20   21 ,i 

Mi tat« ala» 

0*0 f0| 

»Ita retava into proeeoeiag afole. 

•Uve* ead ff,4$ nao iato aatto. 

ia   »oaeeatratea 6.9* 

«•affali« 
• Ime* of »la« «tu ala«a u*. 

Hmm «few* t. «*, fcrt,». 

B4: 
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Ärtraotion coefficients were for an identical product when 

complexity wat oonaider ed .Blister copper zinc, lead and copper 

la §*••• tultable for sulphuric acid and   perlmar   extraction. 

Processing 
KIVCBt 

Ou Zn 
95tO     62.0 

Bltetrosatiting 
with previous 
sintering 95,0 

Refleotor smelt- 
ing 93,0 

Shaft Milting     93,4 

30.0 

9*4 

*b        S       Au Ag    K4 K6 

70.8    90.0 94.6 %5 85.3    85.9 

68.0      70.8 90.0 93.0 93.0 87.6    88.0 

-    60.O -    76.1 

60.8      -    96.5 95.3 63.3    70.0 

At evidenood by the chart we obtained   approximately iden- 

tità! lem ©œff loi ente for 4 and 6 main components, the shaft 

and refleotor smalt coefficient is significantly lower due to 

•tntlderable losses of sulphur and sine. 

ÌB9ff.!^ia»2Ì*2n' Comparieon chart per 1 ton wet charge 

and 1 ton crushed metal 

«>*ft smelt   Reflector     electrother- 
wit h 02 smelt + 0% my ÏI1R3ET 

•»»«•wwata»«.     4| 

234 

2T7 

56 

m 
100#Ô 

4.30 

11 

m 

EmkìÈ 

m 
840 

fi? 

210 

100 

" >?*. y¡ 

vrt* 

«r * 

AL 
i  4,      4JÍr    V 
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fé1 

h*/; ' 

Sfe 

i»m* and power oontumption per 1 ton astraete« metal* 

I^JS^Ît/hr W» *027 3347 4542 

100 

Reflector 
smelt 

••»
4
»

 

oa m
 

4027 3347 

203 »6 169.2 229*6 

Due to efficient ut e of heat generating   prop ertiti of 

*m3$&J4ea tht KI58ET method it most rational in thermo of power 
oeaauaption. 

It furniehee a high   degree of complexity at relative^ low 

power   oontumption« A 300 t capaoity KIVCET aggregato it underway 

Ü prêtent for eopper-aino ore prooeeaing. 

4 mow 1200 torn charge   ptrday   KIVCST plant   pe eject it tamtam 
•mtfwUon ia this country, 

k>fiMMrÄ24!l-2r!..2nd.oon292trate_ßr222.j^ng 

Sita» coppe' mm« niokel extraction fron tul phi de   esmre- 

«•âokal oreo ami oomoentratea it effected bj vari out pyre» 

•melting   of reacted ekimmiagt ia rcfleete» 

•Marniamo amelting »inter amelting aad oro tail flag 

mal ia^afri^m fmtmeoma aad mmol ting of sutpeadod coaoeatrmtem» 

tfce fmmma al thai   akiamingt aro firat roma tai at TOO*© |ft 

em$tis*&* tmrmaeea then mmol tod in reflector far amo eg, 

aro autogtnoua amelting , lex fami tam> 

fwoe (4.» m3 eonteat) mmr am ama« fem 

eeteaoket additional lebew demmmmele) mmmjmi ' 

Ita high etat ti gag pttr*fimaUaa éaa ma 

,. m 



- 13 - 

txotM of air air blaat ( ¿ . 3»Oh 

low epeoifio output of reflector fumaeee (4.4.5 t/m2 hiSh futi 

consumption on .»tit (12.» high niokel content in alaga (0.2*) f 

thie at relatirely low nickel oontent in mattt (cu-nickol 13%). 

Tht Ihari.valta    (inland) aaploye auapenaion hot blast smelting 

of ou-uick.l concentrata..    Thaee ara driad   in a rotating drum to 

1% auaidity   processed in a   auapanaion smelting furnace smelting 

ahait. Slag -matt,   aaparation ia effected in the sama furnace. 

OMO« art utiliaea for HgS04 production. 

«it .lag. ani comrtrtar alaga ara stripped by adding nickel 

concentrât..   iB Ä .aparata alaotrio fumaoa. The fuel consumption 

it ineignifiaaat la amalting (3.0*). The aat baok of the method 

it that the alaga art rich in copper tnd nickel contant and 

deaand an additional treatment. 

»tfft it a raeent    tendency to use electric amalting of 

»Miti caaeaatratee   (thoapaon plant, Canada). The technology 

la miillL ana teaaaat at to équipant   and pattern. The concentra- 

la fluid bed funata with air blaating. The äot 

aVt «aaltet ia furaaoee. The proceas   ia thus auto- 

•ij eaatant in gatta ia within 17-20*. But potar otti. 

"~   Ibm feti akiaaing. art as* 1 ted, la   signi fan t (up 

* m m m mè 
• wat fAÉlpnt tataM%iat it   aaaalaapped by higa ctMiotel 

*m*m Ife ata*» <••*•*> mê Im aantaat la «atte <1*«1Ü)# Tat 
+*m *4mmk* etiaealata lato «ha fumea retulte in higa tut* 
i» esatte* mß*E ma aaettt tfeal* »taUflaatioa   ttaarative. 

•«»^ 1* t^^tataatlatal  U la.   aatUak am atei platt, tu- 

*'*%£&¡Pl"' :kEM\'"MÌ'^M^j *i 
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strate, km ^ • low eulphur cont.at (14-15) ^ 

-* eoncentrat.e ueually does not perai*   utUUetioa of * 

3 ..ti on   Cold sinter smelting in eleetrio fur- ti* eiatering preparation. Cold sinw 
<„.. ^ioximately 550 kwt hours per 1 ton. fcleetrie Meet requires approxxroaT,e¿,y -JJ 

.   , -i« a^f«cted too in Severonienei» gMltlag of eupro-nickel oree is effected wo 

Ur3R* +<• i* h±*h here dt*e te iatmffi* The overall power consumption is tel«» nere « 

*•* utlU..Uon rf M gratin« „op.m.. ^ •**- 

tl„.  Ih. teohnolo^al pattern i.    compii«"* »d «h. »till«- 

tío:, eoapl»*!** l» low' , w4i. 
W. tar. .ffeotei cupro-nicKel conc.ntrat. and rich .«1«*". 

in JL»mi (Ä1 union non-ferrou, »otal r..«roh tnaUtut.) »/ 

ta. KIWSÏ t,chnl,u.. Ih. aggr.sat. i. 1-pl« M «ta .«ni«. 

,.,    li canc.1.4. ».    »••ulti a« u follow.. 

Oano.atrat.   eon.tttu.ii«.: 

5 ***.* nickel, 1.8H-2.1* copper, 0.UW.1* «**". 14.1^1.1» 

•Im». M.M4.« **0»' «.UMC* tólleon dieaide t.***** 

MIM etide. 4.0-4.2% oalei« oxide 5.9-6.5 elt-enii« «**• 

*«»eattttee ere peer in sulphur and   iafiwible (*•»*%•**>• 

iew eulphttr eeateat preeludes   autegeneue   aBel**f   — - 

m ¿t adiUonal IMI duet   fuel was in predeeed ÄÄ *** 

eeeeeeatrate iate the eyolon ehaefcer. 
fyeduete ft the    felloettg eeapoejitioa e*ft •»til»*! #•§!•§ 

the beleem period. 
Hiokil       Copper C#**|t 

1d#f             •»! OejW 

O.0Î4 0.011 
IMMNI 

tit? 

.>-<# 

0.0$ 
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*• pitti «•••*»•* «9 *° f0* •V ixtïMtio« of atttle into 

Mit« IM it.UI HUÍA fé.« ••*••*. W.^ •***• *••••• Wit* 

•It« M*t t.3»# 11.3* »•*••**•**• 
XU. •* tit ftUwaag t*chaol*fi*4l *•*•*•%•*•• 

•ptfrifU •*ptH*I ®* «pu«* B*"*W 
25 %V     ##*U» V^WM ptrhr 

•   it pM H** Of «Ml*    1ft flWMM 

UM «•      <"* 1496*0 

Mrlppla< UftftMi 

tUotrU pew»» • tao m §•*/* «**•• 

•   1»! 

•BtH-ffüftift •  *« ftH 

si «tart 1« Mfll* 

ÉÉÊ^ 

«•• 

la fl*i 
M 

IUI 

urn 
Ml 

«ftl% II 

:?PPt»ï^ 

tì 



WlllHll|tIII.HllMM..|L.., 

- 16 

Ovarall kwt hr power congumption 

Äaotroamtlting 
with aintarin« 

Thompson ICIVCIT 

Dryin« ia KO (50*>eonoan- Drying in KC(1O0^) Oryiag 100* futi 
ftil blaat        "**• fuel blast blatt f«ii llMt 

•5*7- 52 

Untarli« 
jft oMlt blast 

90+1-5= 105 

Roast blast 
mixing 

T3+15 • 88 

äit«trosm«lting 
•till oonoimption, 
1m% raduta? far 
•tripping 
130 • J? • 56T 

Electric 
auditing of 
§kiwmin¿& 

4404-45 - 485 

90*15 - 105 

Siati tins ***** 
•lag strippin« 
(02tfusl powo 
rtduoer 1&*) 

145t110*90*45 • W© 

wi 

i     100 

597 

84.5 

•91 

n 
i* It U raadil/ MM ths KIVCST t sonni qua rsqui**« lata 

tur«. 

HiLlA&^l£.§ilS2=Sl2liL§II.imiflUf 

Mat KIVCST taohniqu« will incrtaee axtraction *tti*lmm$ 

AlttlttM Mat   sintering art    cancsllsd, 19M OPMUtssmta 

tto§ it« trtats* »ara as followa 8-10* ooppar >*% Hint 

1fl «abat, 40-45£ ilea, 28st aulphu», 6-6* llUMi 

, t«t alisminiua tri oxide 2000 tona of ora a*** *•**• 

•anl-iaApatvial taata of ere sasltiB* slUiii lit 

MtN «Í i—t aasltlng «ni staila   ya*firs)sm ti fist a*»*s« 
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Ottoinbo* to be to hi «ved at the following    condition« 

• also of ground oro particles 60%-80&   ni nut 0*074 us 

- deeulphurization    not loss than 60% and matte content of 

toppo* • niekol abo/e 30% 

• «la* content not more than 30,ü silicon dioxide  (correspondí 

to    lOSe quarte    oubcharge to ore) 

- oyclon ciiaabtf production 19 t/ar of ita voliamo 

The oxygon oonsut^tion pep 1   ton charge woe 200*220 tr 

an<~    SO, a¡4 02 aontant in gHseo was 80^ and   erigen up to 

4$ respectively. 

In «Mit stripping    satlefaotory metal content  in »lagt 

and their extraction inte »atte woe achieved on following 

laÜ oo« i 

••nsuaption of reduoer • 1.?% 

oenauaatitn of ©upro-nickel ero 2% 

Olactrio power     300 feathrt   • 

oojoolty of 1.0 t/a   of rafleetor ourfaoo of «loot**» 

tootle« and height am©It up to 1100 aa. 

flit following roe ulta oar« achieved 

iato mattai 9$.9* eoppar 

9$.TU alesai 

77.1Ä cobalt 

atti l^ÜI 1t.Het Otti ooatoat reepeotlvolr. 

eftag looaooi >,H copper    l.bjt nickel      1|,2* eeoalt. 

atta O.e*   0,1545     0«ü» eaaatat »etpeetivel/. 

laeMAâAjttOlaei MMttlâa la4A**ttt eÉnai af fuatteeMO ofraa aaaapa^varvapa^aw^ovMaaaa»   oirapwaoap aja»   aooanaaa^paarvap   losapwMBBav   ^aa»   ocw v^a*^^ev     apav^eagp 

taaa ti liai atta ta tatouât laoaaaaa af aatta attilli oatlaa ani avapo^ov    ^woiwape^ewaoa^Brie^o^PB»     ^^••ev^p^iegBPef'    ^pwBewejp^faipa^aT     TPW»     ^»MP» W^   IP»^ w^^^p^-w^^^^"^^^^*^»    ^  n • 
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•lag aoidlty. 

•oai-indua trial aggregate therao-balanoa  data   lorvad ae baaii 

ft» lift« otripping power consumption calculât! oao in an   aggregati 

•f S00 ton charte perday capacity. It la    aoaoased that 150 

tartaro per ont toa charge will be required. 

•otM-iaduotrial testa of the cementation method of KlVOaV 

•log prooooslng with eubaequent cuat iron produca war« perfora»*, 

A¿Uv strippila tha following ala-e ware obtainod. 0.045 copper 

0.00? Blokel    0.0002 oobalt    41.2 silicon dioxide 32.0 e al OíA 

teido 8-10 iron, laboratory and industriai data prove tha alago, 

aoeful for cone truc ti on materials   manufacturo  aftor »tripping 

ened iron astrae tl on. Caat item« ®ay be produood of alaga of tor 

oorroopoadlng   modification. Demand ehould   in every 

it the    oriterlon for rational deep «tripping and iron 

Ition «bora eubaequent caat iron produco and building 

produotlon ara   eontoaplated. 

•aa II VC ST technology o amparee nth othor pat tarma no atgtaf 

•aTtoiOBt atioro taohnlcal and a concaio eonatmation ara 

y * 

tata! tonta of MI VOM anal ting at nafta pjnu 

aaaaoatrataa «ara performed, aa #4at 

toohnlqua will próvida high oxtraaUoa of 

•»tala into aatto and * lata gaaoa and that tao 

pjrtito eoaaontratea (lead and nina carrying) 

«ti tao extraction of that» aal a   eoaotitaoata 
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late aetel. Aapratimateijr 300 tons were prooaaaud during the 

U«t pari od It a*§ been «»tabliai.ad,   that» 

the p*oceea i, autogenous and  fitable at oyelon camera capacity 

*€ tw/a1 per 1 hr.  There  was 7i;¿ so2 and 2>i o£ in gasei at 

a» 3|* leaulpauriaatiori. 

the teat period  -ave  the, following data. 

Ilttal extraction into icutte 33.1* copper. 

SQM gold,   95.2-: eil  ¡.v. 

leasee with a la« o 3.4J. Ou    c.9* Au     4,,,, AF. 

ÍISC22iÍi2S-2£.a5í2l¿.£¿i>dj}StB 

Mattel 1S.Ô-21.0 Ou,   50.5-53.9 i'e,  .3.3-24.6 S,  5fl.é-$é 

g/*«»* HI» 1TÍ-204 f/ton silver. 

Aagi Mt«#.Jé 0«      36.5 Ft      37.6 Si G. 

Ô.t-©.4 g    /t#Ä Au,  2.6-3.3 s.t.  ailver. 

f«r 1 ton ohargat  power - 100-140 

©xygen - 2?o w? 

•»ail coke - 1,6%. 

Il aaa also been eatablished that   gar nani ya i§ mai ni J 

la éuate whioà »ay serve as extracta«* a« tari al. 

mm nvm aethad la tau«   aatisfeatorllj affieiaat la araoesstias 

faaa earn taaaa* aara/ing pyrite ooncentratee ani la extraetlaa 

aal ufi at ^e^*^^p^*aaa7¡a/ 

AaaLttt£tî.2»2î2Î£IÎÎ.fS2i!afîf 

aaal^aaaatrlal    tea ta «ata earned aal oa eherge 

•a, fa|Vl«T ***•*, 0.04» eobalt, if.J2 4**^ 

**m atllea. 90* «1 aaateal «atte aaaltiag aaaar 

•»%. 
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•»oration «f tu* oemi-industrial installano*. 

Ito**! eoatent in slags mi O.J5-0.45^ Ou, O.OJ-0.05 aiokal, 

O*OOeVO.0lt oobmlt. 

Osmauaption per 1 ton charge 

pswer • 60-120 kwt hrs 

oxygen - 200 nm3 

«Mil ookt (slag • tripping) « 2.5-40£ 

la IS'^9 test KIVOBT soelting   of puro copptr concentrato« 

«A aliata» aapper was begun , Ih« results aro   enoouraging aad 

i«TOlopieeat of the technique will permit» 

• te> «àortea UM teohnologioal cyole 

• latoaslty tho «strastiaa of Cu and precioui »etalo »eoaus« 

«MU aaaratlaas a« roasting and conversion are oancelled 

• le) almost ontlroly extract sulphur into rieh aulphurio 

•M l»v«iUgatloa io   underway at present. 

StfOJÎ oopaar-tin and other concentrate processing tost s 

«tfsotod Mei satisfaotory vosulto obtain«*. 

â »atallurgioal   reawdelling of Cu-tin o one en trat e prsos» 

1« oartamged as a result of these tests, 30000 t«a* at 

•atariaia «MPS processed over the KI/OST   soaUlndt 

t» *m «ttalaod posi Uve technological «at« oa 

•fâiisBftl it ve£»a»le constituents of ra« materials aad 

if »«*** MiiMsajitltfi. fills makes possible       t# 

Üs> IUI taasajalsgy. far proosaslag differ«»* 

W&ÊÊÊÈÈÊ ME •âafem^aa« aaaa 

»atont** i«4 

•*#*/». 






