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1. Ota» tat past $-10 yttM ta* |wim af alattsaljrtia wflUa« 

tjpap    ^^Ww«    aaSvar    VHwVVHRMH^B ^pK^P^W 

taow$a    tills p*oo«a« 4U a*v 

«nd hm «a«* till BOW satfaia»* la tos-typ« taaka vita fiat* 

alaatfooaa, Its lattatiti taaaaaa* aad tat vaaaaleal «M 

aaaaaai« Inalo«« nava atajlafrvaaly lapvoY«4 M • rtiult af 

•If work o«rri«d out at talavaa* «ataapyl—, aalaatlfia «at 

vavtaaea aad «dueatloaal laatltutaa« 

la tat Report tat mttreao« la aaat ta aaraatatlttlta asm 

lauta« af ta* op«rati«a of sea* lata» fiata at vat tatitt 

faiaa, taa Unita« Btaf «,0«aarta aa* JapaiV 

Italo traad» af taa Itarnra—nt «f tat avaaaaa at« aa fallavi 

- ta« ttaolllMtioa of tat taf law 

• tèa atfUaatloa af at« aatarlaO* fa» taaka aaá 

- ta* iatanairUatioa af tat ala^tvaaaflaUg asaeaaa 

- taa aaajpta far aa* aatfctaa la taa alaataavafiaUg tr 

i. taa faUsvlaf ttataiaal litiiaaaiati mm t «atti Ht! â ta 

aVVHIP^aaMavtaVv«a4Pwa   tPat    vjaaas   «T^pvjalBaaaj    **•**•*>   «aaaaaaj^a^^aaaaaaaaaj   VA 

t**aaaia laoioaa «f «aa 

a> Pattatali tati aa if 

iA... -    ,>-A,^-..^ ^.^¡L^lt^l..,*^.-        ^.^^AV^^^JJUW.. muitiiÈÈàaEÈaMÈÈÉà •i iiiW' ii--- --^-" 
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b) the switching over to tao totting of eloetrolyta by 

of tubular heatera instead of tank« vita load colli pre» 

vioualy used; 

c) the introduction of now inetrumanti for automatic ooatrol 

and regulation of the process (ac i dusters, lavai meters 

and others); 

A) tat introduction of effective substanoea which lavar aurfaee 

tension for improving the quality of oathode sealaoats and 

for flocculation of sludges as «til as   proportioned feeding 

of these to the electrolyte! 

e) the application of new apparatus for detecting amort   cir- 

suita in tanks. 

It is noted in the Report that the gemerai level of the   «ito» - 

mat ion of the copper electrolytio production la still lav* 

>.Hew »ateríais   proved te ha good have osea introduced ia the 

copper electrolytic produetlon. Thie rtfers, above all, to the 

oorroslon re eist ant theraoplaatic materials for lining of *,fnft,sjslr 

lag ooaauaioationa, sto. 

the substitution of theraoplastlo aaterlala for the load 

lining of tanica decrease* the leakage of serrant. Sha applloa* 

tloa of acid résistant ataialaaa stesi for ptsaps and other 

eauipaent sit sharply   reduoed the -soiteaioa of   squipasat 

«ad lasreassd ita servioe liTa. 

Good   raaulta «ere obtalaod froa the use of tltaalaa aa a 

material for diss« fitsalaa ahaeta doa't   ssrreaa ia 

eleotrolyte and cathode bassa are readily strippaá of 

*ha tao af titanium creates prtreeulsltss for the ooaplote as» 

oheaisatloa and autoaatioa of the prsoaam af rsaoval of 

froa diost 
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la 

4. IM rtabllltatloa of «M olootroaaflalas 

of M« attortalo, aooaoaloatloa of 

1« to oaaaidtroblj iavoaolfj tao 

by lAOVaaallIC MHN loa* CA «At 

tkoro «M   two «a/a for 

of «ho taaks 

t) IMWMI la tao olootaoao oarfaoo 

ourtoat éaaaity • fi* piooiat lovai 

»rooaotloa aaaoo lt flirtili la 

froa ta* oooaoalo •loi ailat to 

of 230 a/a2. Tho oaoiatloa alta alga 

tatoo tho applloatloa of Mia oailltj 

tloa of tao oloftaolfto» tao 

of aoalxtotvoo, otaiat natii! 

fioro ama aooa otviloa 

•aioa aaft Jopoa aita vaga** to t 

tlootaolytlo proAiotloa aita tao 

•Va1. 

5. Sa ta* ooaaot oXootjroiytic shop« tao 

la fit flau of aoiàaal latiti of 

of atavo» oaoato f i 

r. Hata 

it 

toak aat t)»lao la 

oiootaolTtia 

•xporlaaoa af tao 

ioaoitj 

t off OOCITO olíanla, 

fot oonroot aaa 

of aaoat olmata. 

yASBva oc tao aaa^aot 

of tao ooaaoa 

^a^aaaaaaaaaa/    ^FO«   oji^vajp   a^a«1   ^^%^Q0 

^..«^•. *„j*^ A 
--"• --*>  -rf -»«^«, . *»• .*.**»&. 
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ood for aakiag baooa, ooaprialass tao   itnlgalaalM of 

outtiag aad vivotting of lugt ta «IM km aad otaaa». 

?Bt BOOOOAiaod BOthOd Of tltflBf, tOJÉl Of Oil***« Of 

•f controlled vaoutai a/ttoa 1M» boo* latroduood A ta teatri* 

butod «o roduoia« tho lo MOO of   oloot*ol/to aad pvooioao aitala 

and to laoroaoinc tao UBO of aoaalnt tlao of oloat*ol/to taaka. 

Tao dooifn of waaaiac «atalaai àao boo* ojodiflod «at to 

tao labour of tho wovkor taf at id ia tao waaaaaf of oataodo 

aalaa boaoa» Mida oaalor aad ta« ofiootlvtaoao of waaaiAf 

6. Botoaroa work ia too fio Id of tao toppo» olootaorofiaiaf is 

aiaod at tao furthor lotoaalf loatioa aad aooaoaiaatioa of tao 

procooo, ooaroh for aow aatariala amd at otaar aovolopaoat. 

'i'ao iatoaaifioatioa of tao pvooooo a/ I untati tao ourroat 

doaaity up to 400-600 a/a1 la aoalorod bj aoaao of   ourroat ro- 

•oraalo ia oloetvolyior of a aow awalfa wità taw vapid oivoula- 

tlooi of tao oiootroljrto parallol to tao olootroéo aaafato ta»**» 

traaaioat* ooaditiono of opo*a*ioa that U tao pwlaatlas ourroat, 

applioatloa of a*o. on d.-;„  :md othora* 

*»• foaoibility has boon aubataatiatod of ooaaidtrabl« iaoroaao 

ia tao ourroat   doaoitj up ta +00 «00 a/*1 wiwaaa* 

May graaoa of toppa». Tal mali taaawaoal aad 

ia  aoooaoary to iwalaati tao oapadioaa? at 

ditioao of aporutioa. àttaapa awa boia« aaao to fali/ 

of proparatioa of 

af aaatlnuoaaly 

•1 
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•«• tata tai Ito rt.Ui k.M. 4. boia« Prota«4. »* work i§ 

i» taftai «IM «t twatlig ta M^iiw tw .triwUf   A bM# 

of ta tltnu. 41o. wlttat it. atate*!«« fo« * tta. fo* 
%ta ta tal**« of atatata «ta»!»«   ...ata. ^ propei#i 

•tah aio« to mm OMO« ta Aio« ««taut «feo took«. 

•••••ta «ta ta boom titatai «a «tao*   i^. K.  ,  ^ «Mooi   a«Kiag ojr oloo« 

•ta »tdi •*« otta«, 

•a* JOfttlatloa of ta 

?• In tao toport o&aoXuolcn lo 
•f tochuicol ltyoi of tao o 

•if tatta ta —«taj««tta. 

fa« ItTol of oa*ea*tioa of t 
following toohnlool oamioptoat« 
tataatai 

a) lio oo*f lot« «tattatta < 

••ter fOBovfttoi*. 

•) Tho oppllootio* «f «o« 

«•»orlala for líala* tota» 

ta** «»tollo of 
•) ft« ««o of «tafc 

••lio« 

«) %• «tllltata «t «Itati»« 

ta tao Mtomotio oootvol 

proooa«, it« lata- 

i« ta ««ffioloat .Tho 

«0 00 

•••»•••f «•«tifiot for 

ta dloo, otalaloM it#ol 
tal* 

f ••tataro «ta 

•I •f • •f «•«•• 
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d) la oaso of necessity ro iacreaos tèi output of tao ooppsr 

•ldctrolytlo conversion it i« possiblo tAd sjspodioat to iaertaao 

tao current density up to 230*250 a/»r. 

Hoaoarch work has to oa alaod a* lneroaaiac tat Xoroi of 

automation of proceaaes la tao ooppor elootvoljrtlo   production, 

rei«arch for new corroaioa - proof theraoplaatio aateriala for 

lining tanks, communie a*ioaa «ad ooataias* apparatus, incroaoiaf 

ths current sonsity above 300 a/a2, whon thia la rtasonablo froa 

economic view-point, and   at tao orsatioa of sow equipaeat 

securing the ooaplex ueohaalsation of all tao processes in oop- 

por exectrolytic shops« 

«¡ 
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©le copper electrolytic refiniag process has lately 

attained big achievement a. Though this process did not undergo 

fundamental changes and has been till sow performed in box-type 

teaks with fixed eleatrodee, its iatextsity enhanced and technical 

and economic indices hare considerably improved as a result 

of a big work carried out at relevant enterprises, ecientific 

and research and educational institutos. 

Indices which characterise the operation of come plants 

of the) Soviet Daioa, DBA, Canada and Japan are eumaarii 3d la 

table 1, 

Itela trends la tao development of the copper electrolytic 

¿•fining process are as follows X) who stabilization of the 

tesbaological regimai 2) the application of new nate ri ale for 

teaks and conaunicationsj 3) the intensification of eleotrorefia- 

iag processi 4) mechanisation of production operational 

5) Maren for new ast&ods of the aleotrorefininç of copper* 

Lot as examine la datali each of the»e treads: 

At aaoa plant etpaaaitig spam tao quality of raw aateriala 

aH looal ooaditloas t&are art dataralaad tas basic paraaetars 
í 

af tas aleotrorefiniag process «bat la tat aske-up of eleotrolyta 

t?» 



.< ip..ii«;p-, ujj ii.j-'.u-., _ iiiifitmifi^mimmmmfrm^^mmmmm mmmmmmmmmammimii 1 
- 2 - 

iti temperature and speed of circulation, the current density, 

the consumption of colloid additions. 

The determinant of stabilizing the pr cess lies in the 

incorporating into it of up-to-date equipment for feeding dira« 

currant and for automatic control and maintaining preset 

conditions of operation* 

The technical innovation of recant yeaxa is the substitution 

of semiconductor rectifiers for converting alternating currant 

into direct current for motor geoerator sete in copper electro- 

lytic shops. At all the plants of the Soviet Union silicon 

*eot.tfiers bave superseded motor generator Bits. The silicon 

rectifiers are also under operation at a new plant at Baltimore 

(USA), at a plant in Bulgaria and at other plants. They are 

onaracterized by a big heat risi stance, simple design and high 
efficiency. 

The replacement of silicon cells may be accomplished in 

operation without lowering the load (2). At some foreign plants, 

namely, Iowrel-Hill (USA), Itufulira (Zambia), Great-Falls (UBA)f 

«sntreal (Canada) and others there are installed germanium 

rectifiers with high efficiency of 95 to 96%. 

&e application of semiconductor rectifiers in comparisca 

wAwh old types of rectifiers reduces the consumption of electri« 

power, improves technioal and economic indices of electroXytls 

snsnt as well as reduces capital expenses for building rectifying 

«emssmtions proper and allows to effect the more exact •utseistls 

of the amperage in eleotrie oirouit in preset 
of opération. ' 

*t-r. 
»A ìilià 
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The stabilization of the temperature regine has become 

possible due to the improvement of the method of heating the 

electrolyte. Instead of tanks with lead coils at present the 

use is made of airtight tubular heat exchangers which hare 

reduced the consumption of steam and evaporation o* the electro- 

lyte. This allowed to regulate automatically the temperature (3). 

The electrolyte temperature at the outlet from the heat exchanger 

Is measured by a thermometer connected to the automatic bridge 

rMch regulates the delivery of stemm into heating tubes vj Trans 

of actuating mechanism. Good results have been obtained at 

plants of the Soviet union from the use of heat e re hangers with 

stainless steal pipes, in other countries neat exchangers of 

Garbate type or plastic coll heaters of stain le se steel art being 

¿uccssmfully used« 

To decrease harmful tvaporations and losses of heat from 

the surface of electrolysers at Zamblan plants mkana and 

ltafulirm and at Japanese plants provision is made for covering 

the tank surface by floats made of porous polysterene (4). 

lais has allowed to reduce by 70% heat losses resulting from 

evaporation. 

Is regulate the content of copper and sulphuric acid in Hat 

eleetrolyt-.e the Instruments «ore developed allowing to sontrol 

those components of tao solatio*. 

iolá motors novo boom latro maood with tremsmitters 

lato aolmtioa ami solali OB «mutai 

to raisings of those laatraaonts tao 

•leottelyte composition Is performed talea la very moefnl. 

r 

í 

^è  
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Bleotronic, hydrostatic pieaometrio level «etere have been 

Introduced. By means of Magnetic starten and presa w»t*am •amtti| 

the Interlocking of pumpa la effected. Lampe or hooters gire 

signals of the shutdown of pumpa. 

The selection of type and consumption of additions which 

lover surface tension depend upon conditions of the elootrolytio 

refining and are da terminad for each enterprise as a result of 

research work« 

Over the past 10 years the combined addition lowering aurfa 

tension which represents the mixture of thiourea with gelatin or ' 

siss has been successfully used in the Soviet union. The introdu 

tien §f this addition instead of sulphite pulp lje, previously 

ueed,  has contributed to the improvement of cathode remains and 

te an Increase of the yield of copper in tarma of currant with    - 

simultaneous increasing of our rent density, it the plants of 

Great falls (USA) Onahaaa (Japan) and the plant named after 

Damiánov (Bulgaria) besides additions which lower surface tenais" 

•lai improve the quality of cathode copper,  the use is mads at       i 

the addition of flooulent-seperane which contributes to reducing 
•        i the oontent of antimony and other admixturee in the eleotroljts 

j •ad ts reducing the formation of so callad "floating sludges"       ; 

upsstting ths normal course of the procaaa of the capper electro ' 

lytic refining and resulting in contamination of cathode copper 

vita araenic and antimony and ether admixturee. 

lbs action of additions which lswer surface teneien is of 

the mast effectiveness when they are precisely proportioned im 

tfct sleotrolyte. In recent years proportioning devices have 

latrai used at plants for adding each addition into ths elrcUlmti 

ayate*, and the quantity of dissolved addition is measured ay 

mttftmm at electronic retamatara oonnected ts an eleotroalo ditta* 
tial~traneformer regulating device. 

fa-obtain the gaod yield of copper In tens af current li 1 
maneas»» ti detect quickly mwA eUsüamte afcsrt o ir e e it a af 
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electrodes in tanks, fill now this was accomplished by means of 

an electric feeler and thie took Mioh timt fro« the electrolysis) 

attendants, lloroov^tho harmful effect of short circuits 

continuos for s Ion« time. At Japanese plant Onahaua thers Is 

installed an 1 Is under operation SA electroaio oooK,ttter for tho 

rapid detecting of short circuit» in a task (5). 

Despite ths successes aohieved in the resivi of the stalilimoj- 

tioB OC the copper eleotroiytic refining regime with the applica- 

tion of aeons of automation, the automation of control over tho 

copper electrolytic prodnotiom still romains at low level. 

j 

Bis Applicatine! at ^v »ft «^ fig 

lit* a Uew to increasing the duration of équipaient opsratiom/ 

oahanoing the ooofficieat of ntilitation of the machine time 

of tanks at all copper electrolytic plant ^research work is 

being conducted for the discovery of heat and acid— proof f 

materials for making tanks, tank liningf trough», container 

apparatus. At present almost everywhere the wood in the strottuvsi 

of electrolytic teaks is being replaced by reinforced oemerete. 

Ooabined tanks with precast reinforced concrete walls and 

wmodom bottom hove proored themselves to bo good im operation at 

plants of *he Soviet feie* me work ig being oomduoted aimed 

at too swhotltutlom of moot resistant »last it mat oris It for 

load limlmf of tamko. Polyvinyl ohorido «hie* U eolled to «mo    ' 

•owiot Onion *Hmyl#loot" io Voim* widely «tod. A* tmo plemto 

oforotlom im mho Soviet feiern tmo polyvinyl ohloride 

the load limimg mod ot mow plants all tmo 

\ 
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ttaad with this naturiti. Poiyviayl Chlorids li being used for 

liming tanks at (Bahama plant la Japan and at tha plant la 

fella. Polyvinyl chloride posseeeee dieleotrie propertie« and 

alfa resistance to aRgreaeive aedla. Ita drawback it a fragility 

becauaa of which it eracka. This reaults la a quicker waaring 

of tanica and their standing ld«a for repair purposses laste for 

•ora time. Because of tala fact ramare he s oontinue aimed at 

eeleotioa of new heat résistant plastic aatapiala for limine tea*!, 

famka at Bulgarian plant naaad after Daalaaov are lined «ita 

polyvinyl chloride which poeeeaeee better plastle propertiee 

(a© called vinylitf.  its aerviee lrfa last* for »ore period and it 

la not fragile. The duration of the operation of these tanta 

ta atill not long, therefore it la lapossibla to determina the 

«amot period of the a arrie a life of this aaterial. îo prevent the 

leakage of current the pipelinea at all the copper eieetrolytie 

pleats ara aade of plastio aateriala. f 

Acid reeißtant steel la being widely uaed for fabrioatioa of 

•amifaeat and pumpt. The fabrication of sona detalla of weaalag 

•••Mua, »achines for rivetting and atralgatenlng of dia 

aathodea, load lifting deviees of atainlesa etael instead of steel 

•f grado it.J has sharply daoreaaad the corrosion at m§ 'ritmili 

am« ite aerviee life lnoreaeed by aererai tinas. 

mere are aohleveaeata la the field of aoleotioa of metértela 

*a» «loa« Tory good raaulta were obtained over the laet yeara at 

»lam*« of «ho Soviet ttUoa with regard to operatiem with diea 

«f titaaiaa. Titania* aaeeta doa«t aorrode la tao 

la 

»athode baaaa m 

eliminated to pollen 
wadily etrtpped from 

•md laarloate diea 
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charging the« Into electrolyte tanks. Tk* process can be fully 

aoohaalsed and automatised (J). 

»• 

. lit^BP^JÇittMl Qf the Blectrorafinin* Pifefpj 

At on« o an see from the analysis of the operation of the 

copper electrolytic plante the production capacity of nany of 

them has increased in recent years» /t the same time the copper 

output has increased not only owing to the introduction of new 

capacities but also owing to the »ore caspie ta utilisation of the 

existing equipment. It la known that the production capacity of 

an electrolyte tank is a function of sapere load, the coefficient 

of the utilization of current and the coefficient of the »achine 

tías of a tank. 

«apere loal on the electrolyte tank may be increased either 

at the constant current density by increasing the useful surface 

at electrodes in a teak or by the electrorcfining with a higher 

current density« 

At the plants of tao Soviet Union oil possible ways are used 

few increasing the prodattion aapaolty of the electrolyte   tank. 

Fo» tali purpose the eatfcode surface is increased at the expense 

of Increasing the depth of a teak, «ocrooslng between—eleotrode 

«lotease sad increasing tas sis« or cathode sheets. The présenos 

at poljwinyl calorie* ilalag la tenao which coee act conduct 

eurroat ato furmiahoé em epeertualty to solve eucceoofuily tais 

areblam. tto dirtsace betes sa olectrode* of tao seas pole has 

fron 110*1» a« to lOeVlOi am. 

this aataoi has not yatéeá tat redlcel iaoreaoe 

!   ! 

áÉÉÉbiiÉte •j»jM-M*K--j»iia^triliW-ÉiiiiiiiniÉS'ir miti ^'^ ••-'• • 
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la the production capacity of a tank* The necessity to inórenme 

the output of the alectrolytic copper at the existing production 

areas necessitate? the use of a higher current density, Ai«   • 

furthers reducing the capital investment per 1 ton of copperf 

decreasing the quantity of dead metal in í unaccomplished, produc- 

tion jthe cost of which is estimated in hundreds of thousands of 

rubles and in the bii? thopa—in millions of rubles,as well as 

reducing depreciation expenses per ton of product* 

2ns- limit of increasing the current density is associated 
j 

with the determination of the cathode copper sediment. Cathodes 

with developer  surface contain mrr   admixtures and the washing i 

of them is more difficult. 

In connection with the fact that in recent years requirements ' 

on the purity of the cathode copper heve become higher, tas 

operation with the high currant density necessitates determining 

at each plant the optimum regime -vb „ch ensure   obtaining the 

dans« and smooth cathode sedime^:.¿ wilh good technical and 

eoonomlo indices» 

The production of the black copper at plante of the Soviet 

Union is growing and generation of electric power keeps increasing, 

therefore the determination of conditions of the copper electro» 

refining with the high current density is a pressing problem. 

Orer tee past years owing to big work carried out on the) 

stabilisation of tne eleetrorefining regine, improvement? of tne) 

méthode of heating the eleotrelyte, introduction of addition of 

thiourea aimed with sise and other materials which lowers the) 

surf nee temerne* It has become possible to reise the enrrent 
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deasity up te 2J0 to 2JK) a/a2 without deterioration of the 

cathode sodlaont and individual shops operate:; with the eurreat 

deasity of 260 to WO ay%2 (6,7). »io aeeeaaltated the reeonairuc- 

tion of sema shops whit* resulted in^iaoreaae in the section 

of skirting busbars oa the beak of electrolytic tanks, replaçaient 

of leede f«oa reetifyiag substations te baaka of tanka. 

Opération with the high carrent deaaity naceeaitatea the 

application of High-quality anodes, effective circulatloa of the 

electrolyte, iacreaae la the copper aad ewlphuric acid ocntent in 

the eieetrolyt-, thareuaji oheokiaf of the electrolyte fa» adalxtera 
aad colloid additioae. 

•aaarvisioa over taa o par at loa of eleatrolytie tanke that Is 

elialaaUoa of abort oirauite, ciccala* of eoataote aad eo oa 

alao aaauires ea eepeolel Blgaifloeaoe, 

fa« amalyeie of the operatic* of Beriet planto revéala 

that higa earrent deaeitj fro» 200 ap to 250 a/a2, with the 

laaraasa la the precaetlaa capacity of am electrolyte teak by 

etat* im resalta la ea laareaee ia «he aoasuaatioa of electric 

power eaé la s redaetiea of who eowaianatlua of ateaa. At th   nm* 

tlaa labour aaaaaaatloa aar aalt of ata sao ta acre reduced thanks 

ta tat *««* slaaltaaoiaoly e or duo ted em the acshaaisstlSB of 

aaa baa laarnreaeai af the orfeaisetioa of 

i tu waale tit aaat af the eaapat 

•14 aaa wem H). 

IA taa oarreat aaaaity a» be If* be 

«fi a/at* la WA aar aeaámaiaaa taa aas* faaaáin faaa a 

atea** ,MÉL** .. A    . ^ a^iàAiMt^ .Mifa^. 
"—j«».-..-j»- 
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rn« rupthtr iMNMfai •* *ft MmM iomolty fo* Mat 

«f Hook OOBBOV it ooaf iBod fto UM orlf IBBUOB of ftB* 

of «mod« poBoivlftj ma tm« oBft«*iovoftl«i of MM qmollft? 

of ooftBoo» ««diB«Bft. fooavoo of ftml« oa «BBII r*§«rr«B woo* it 

%•*•§ ooBOBoft«d im ftm« ftovUft QBIOB «Bd ««Bor ««uB+rl«« OAOM4 

ww    fVf    O^^W^O^wwOjéVBwJÇ    * w«Y     ÖIPMMMO)    «^^BvEoMM^Pw    Wè>     •^^*BFO^wlwO»ww»   ^MJBM^BBB   VWAW    ftJM*o»w^» 

to foofowi to* olootvovofimimf of oopfor «ft • oigfttt OBBBBB* 

éOBolfty (oo« furth«*;. 

MM ftOBdOBjy «• OBOBBtO «it* « Big*)* OBWOBt dOBOBt? Mf 

BO OBOOl'fBd «ft Jap««««    BlBBftO*  MMtf  Oft «BO III 

IMMBOOBO llfitB IOOOB* OOBMBB? fto» «B*VOBB iomolfty «o» 

B» fti »t »o o*d 500 •/** (f ). 

liftB ftm« 1BOI*««O of Mt «BvroBft ÉOBMtfty ftoa U9 Bf to 

|0t «^ ftmo yi«ld of ««BOO* 1B ««m« «f «BMPOBé looomBi 

ft« gl fto **••* «All« ftm« olooftrlo B««0* BOOMBBBtifl 

Ht BB fto m BBteA «md **» period of BBBBBMMJ 

If %o H day«. 

•mftOBBl" «Bi «wBBBBOM« ploBftO (10) tBIBOi ft« ftB« 

of MM olooftrofoflmlBj« 9M JIJOBO«« ofooiollotB 

ftO BB OBBOdlOBft 0ÉBB0 it BOB 

LOB ooBOBlfty of fto» BIBBO Uta ti» 

Of OBfOBOOO ft* ftB* BOBr+Ol«ftl«B Bf 

ffBBiMJOf ftmo ftjof 
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ope^atloifi tiftd not b*en systematically introduced. 

Maia effort,  are ai*ed at •eohanisin* procedes In the die 

c-i/ei-sion.  The bi* achievement at ail the Soviet  plani-« U the' 

etching ove - from the horizontal removal of sh^et* fro« di«, 

no -iie veH7Jcf;i removal of th-im. 

vaiare «re various design*    t   alinea for *ho   vertical 
n,aovr'  -   '•:•ta-  ^ aiapli«^ one is the ft,•uaing on «hiCh 

^-9 are :,*:„? placed  after ^ ui «charging of every second 

<     t*"« fro* , tank by means .,f a social harrow.   The doubled 

•lisi.anco ou ti*- achine between diss  allows workers to ccrry out 

l-.u vertici  i.^r^l of sheets wi-ioi-t  shifting -Heu.   ¿he 

mtroiv rtioa of titanium dies \^ »».i, the process of the removal 

-   -beats from them «till easier ana che ¿abour of vorkerg »ore 

Productive.  In,   e.-d of 500 sheets ,Mth the hortsuntel re^val 

«vary worker removes« now up J .   ;o-\; sieete a shirt. 

Operations oava been a-Lanised for straightening die sheets 

>>y PpecieJ  rail machines whic>. in addition to the straightening 

make t^-iffentra.  The design of ro-oary Bh«are for cutting lugs 

*nd of saettine t for fixing luge, to die sheet s have i>9mi aodified. 

Axi shese devolopsjsat* were responsible far creating neohanlsaá 

sesU-automatio lines for preparing die shaeta. 

*loliden" Ko (Sveaden) has bee¿ developed and «anuí eetured 

the autoactised continuel* lue foi assembling cathode bases (1). 

At plants ef the Soviet Tteioa the aethedt of cleanlng electrolyte 

tanke of the slulge has been improved. la recant tiaes this «as 

a laborious prooeea of discharging sludge fie« tank aaaually or 

•ter «ides   iato a pert able tink or by draining the sludge 

Jtm »«"•- --*-^-^*.*- tat,   mba,.- fa.. „¿*iii.£* 
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pulp through the bottom hole in a tank and through troughs to 

« receiving tank. At present the sludge is pvapsd out by stane 

of a centralized vacuum system directly from tanks into an 

airtight prefabricated tank. This furnished an opportunity to get 

rid of draining holes in tanks, of the cumbersome system of 

suspended troughs and tanks in the shop cellar, reduced lotees 

of the electrolyte and precious metals and increased the utiliza- 

tion of the machine time of tanks. 

The design of the machine for washing cathodes ha« boom 

improved . Cathorìee discharged from a tank by means or too 

harrow are sue:ended by small crowbars to horizontal ringe of 

calibration chains of the washing machine« In suspended position 

cathodes pass under a showering device after v&ich thty are 

thrown ¿own from calibration chaînes and laid into a car» The 

fabrication of calibration cL-ains of stainless steel of grado 

XXX8B9T of the f-a-ne profile AF that of St#3 ha6 allowod to 

increase their service life from 3 months to 3 years without 

breakings which took place earlier. The fabrication of spaoial 

guides of stainless steel at the outlet of cathodes fro« the 

•sonino prior to their laying into cars has contributed to tho 

facilitation of this operation which previously required the use 

of «anual labour. The worker engaged in washing copper oathodes 

sow switches on and out machines, changes too positio« of s o a* 

fsr loadiAg by means of an electric pin« 
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The research work in the field of the eleotrorefining of 

copper is aimed at the intensification of the process, mechaniza- 

tion of laborious operations, selection of new materials for 

lining tanks. The considerable intensification of the refinirg 

process (the current density is over 300 a/m ) is feasible only 

when the good intermixing of the electrolyte is secured which 

does not lead to the decrease of copper in the bef ore-cathode 

arac and to the beneficia ¿i¿n with it of the bef ore-anode area. 

The pre e ont slow circulation of the electrolyte in the 

direction perpendicular to the electrode surfaces does not 

ensure the effective intermixing of the electrolyte in the before« 

cathode and before-anode layers, which confines the possibility 

of the considerable rise la the current density. The increase of 

the speed of circulation at the same time leads to the turbidity 

of the anode sludge end to the fall of it on the oathodo, i.e, 

to losses of precious metals with oathode copper. (Chis accounts 

for researches on conducting the electrorefining of copper under 

transient conditions of operation that is revolving or vibrating 

cathodes« the application of a.c. on d.c, the a lie at i on of 

the pulsating current, the apmlioetion of current reversais 

(the alteration of ouvrent dlreetiom), on well an the electroliier 

with the rapid movement of vi» electrolyte parallel to flaneo 

of electrodes, the intermixing of the eleotrolyt^ by air by means 

of ultrasonics end other méthodes (11,12,13). 

i *t : 
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Researches by Sweedish scientists on refining copper with 

the current density being 5OO a/nr in the electrolizar with the 

rapid flow of the electrolyte at a sperd of 13 m/min paralltl " 

to the surface of electrodes showed that at the same time the 

copper yield in térros of current reduces and the content of 

antimony and silver? in the cathode sediment increases (11). 

Similar results were ODtwined by the Soviet researchers. 

In the recent years the ever increasing use has been mad« e£ 

the reversed current which aroused a wide interest for it in 

Specialists engaged in the electrochemical industry.  The reversed 

current substantially changes the character of cathode deposits 

and in a number of cases is more effective for rising the current 

tensity than known technological factors (temperature, additions 

«Dich lower the surf ice tension and others). This served as the 

main cause for its application ir. tLe elec^.x>plsting on an 

industrial scale for obtaining fine costings. Researchers on the 

•»plication of the riversed ourrent for the electrorefining 

Of copper have been conducted in the Soviet Union, People's 

ftovublic of Bulgaria since I960 and lately in Japan, 

In People's Republic of Bulgari? the method has been develop- 

ed and patented in many countries (14,15) of electrorefining 

taffêr wit¿ the application of th* reversed current at its 

fed** density of 300 to 400 a/»2 (up to 700 a/m2 is also possible). 

fj»t »ethod ñas been effected on an industrial scale and in the 

eflAiO* *t the Bulgarian specialists is expedient from the 

Yie**point for the construction of new plants and 

itiOtt of enterprises under operation« 
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In the Soviet Union researches were conducted on an industrial 

•sperimentai scale in the eleotrorefining of oopper at the 

higfe ourrent density of 400 to 600 a/a2 with the rave real end " 

without reversal of current* 

These resetrches revealed the feasibility of refialag all 

the grades of black oopper (except one which was anode pass iva ted 

with high current density) both with the reversal and without 

reversal of ouvrent» C end it ione whioh ensure the noraal conducting 

of the process with obtaining a good oethode sediment at the 

amtrent dene it y of 400 to 600 a/a2 «re ae follewt a higher epeed 

of circulation and eleetrelyte temperature of 60 to 70 *G, a high 

purity of the electrolyte (nickel content ehould not exceed 10 to 

•0 gi/1) aa well ae considerable increaee in the oonsumptlea of 

eelleiÀ additions, üben the reversed ourrent wae applied M 

improvement of the cathode sediment tf ourrent warn not lead« Irne 

dagrue of the utilisation of currant «hen operating with the 

ratersal ia lower and the consumption of electric power le 

•arreapondingly higher tfcaa im the case of the refimimg with 

dlmeet currant* 

lai oaaa e oppa* *• refimed with the currant denalt/ at 

400 to 600 m/mf the ooeffioient of the ut il i sat lem of outrent 

«t diraet eurrent maini 900 umile that at reversed currant 

mmrnas 61 to St». 

Xm etmmaatioa with eatalmlmg auah fatuità tief favlet aaa- 

elallats have me «emmam epinlea «dim iwfaid to the saeedlemej at 

tmrn tmiieat ravareal f et ta» Imttmalflaatlea at tm« tUette- 

fit telai preaaat. 1— tmrn mast fNftms of ala** ••»#•# it la tua» 

alale to uae the interne if lad pieaeea ef electa er«* lala* 

*T*ykd^iâT m. .iMi .,. • M¿ S J 
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without the current reversal. 

The conducting by Japanese scientists research work on the 

nature of the fcioaa pnnsivation c   copper and the Influence of 

the reversed current  on it ie the indication of the interest 

being ehown in tine country for the possibility to further 

intensify th« ce ¿ ©r  electrolytic refining process (16,17). 

In che "ovxot ïruiua a ü«V< r. ?,-.-• tf-pi of direct-flow tanks is 

under industri'i -est,  v/herein t'"     loctrulyte i'lov:8 Parallt.1 

to the surfac.1 cf <? .ec   rodes wi.h t ,e velocity'of 0.2 to 0.3 avail 

which l>y 10 to l.,r; tunes exceed ? *,ar» £o:iera.'liy accepter! velocity 

of the elect¿"ol.j'-i'- circulation *n s -.andarci electrolyte tanks (18)» 

This design of tanfo? is pe-p.^cfcivo for the realization o¿ 

intensification u.' the elector -if. i nina; preeeeß by applying the 

high current  dersUy. 

ïhe next nei   ir.-nd of i •' .      pep etc* attempt?, to fully 

mechanize and   tut^n^i^e the >r-;ceñs of propping cathode bases 

for slectrorefiitinp". 

With thir ai:n on automatic cont^uous procese lint is being 

developed in the Soviet Union comprising a drum-type electrolistr 

with insoluble anode for obtaining a tain copper band by precipi- 

tating copper from a solution to the rotating drum eatvodt (19) 

at ths current den.-ity of 25-00 a/m' . The length of this band 

is raised in the? loop electrolizer up to the thickness of tat 

bass st the current density of 1000 a/m2 and cathode bases ars 

•sauf«etared of it. 

Titanium Metal Corp. (USA) elaborates for obtaining osthoda 

bases tat dasign cf an electrolyte tank with bipolar tltotsades 
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•ad« oi   titani .im to whici:. it  i¿ contemplated to add a movable 

stripping maenaîf. to ha •' -ià  by electric current from a trolley 

wire.  This irete'" -":* is-ira•31:¿ed fo^ tat  removal oí  a cathode bast      ¡ 

without  ertr-'^vi-f electrodes iron tanks which will contribute to 

the full aut':,a'-ion oí •* be ¿--roceeK of preparing basée (20). ! 

The Bbo"i—rwr t. one i fina lointains that  several eleotrolytio 

plante in US, i have shown an ..merest for this :>ropo.«*l «nd work 

together with it for creating  -a- industrial automatized unifc. 

Jepsnoö-i speoial.tst •:  propo-e'I a design of the machine for 
ve acitomabi-i removal of cat.iole copper b«r.es from dios, in which 

a vibrât nit»; .-• ^aer j^(Ct:s ag^inM a die sheet suspended to 

jiooka aiid trsmcftirrsd by *. corv^ycr end air which separates the 

base from she^t ie bio ».TI into a gap between the base and die ! 

sheet (xa). I 
f 

There is no eo fai1 any i ^formation regarding the tests of 

such a desigli. 

Japanese specialists me.  e also a proposal to manufacture 

dies by the method of met al loo e rami o s of the mixture with I-15 

parts of couper powder. Aß the authors of this proposal maintain, 

with this method the dense, uniform in terms of thickness • till men 

of cathode base is produced which ia readily removed from a die« 

Researches are being conducted ror the obtaining toy the 

electrolysis of intermediate products such as band» wir« reds« 

the process has been developed of the direct production by 

anode copper electrolysis of cathode copper rod for ino smeeeqtient 

drawing of wire? The dies for this procès« aro made of staimles* 

Heel and each side of too sheet has a spiral groove of m small 
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éopta onion ìB filled with an insulating nais. Copptr is 

Aoposited at the high current density   on the smooth surfaoo of 

a steel sheet between the groove. The deposition if    conducted 

till the sediment  spreading on the electricity non-conducting 

•»partition" of the insu l at inn maps between turns starts to 

•loss neighbouring turne. 

«hen the sediment is taken off there is obtained a spiral 

rod Of pare copper suitable for the subsequent drawing into 

wire (22), Technical and economic expediency ot euch a process 

lo sot evident because of the high consumption of electric 

power sod big Ubour consumptions for sakin* intermediate proferto. 

So» non-avaiblsbility of wear-resisting thermoplastic «ateríalo 

for lining electrolyte tanks forcer to explore new materials for 

this purposo.  Ir the Soviet Union industrial tests are belog 

ooasmctsd oo the lining nade of ¡ .iypropylene which is moro 

piasti« than polyvinyl chloride.  Internal stresses in it ore lese 

OSWL owiag to this a spontaneous cracking does not tak» plooo« 

With the aim of creating instruments capable of statolo 

Operation for an automatic control over the electrolyte make-n», 

ooaoentrets meters of "Hiotom 3H «ad "Photon 5" tjpoo ha*o boom 

sVOTllOftfl for continuous measurement and registration of too 

•omsomtretion of copper in solutions of the copper electrolito 

muntomi ti so • îhe imstwment has bean oado on too basis of ostOOOO 

method based on the selective abeorbtlon of o lft#* 

tof toydrated ions of copper, to eliminate too effoot of 

lamo of miokol which are always prases* io em industrial 

oleitrolyto the method of too automatio lodooiloi Of too 

""• A— ••— --^^—*-^¿—^^^^mm^. i^-^^—é^m^^àMm^^^m^^,^ ^ ^  ~^_.^, 



tloa of light by lOM of alokol lo boia« kppUod. Tao lairtnaoat 

io aadoraoiaf tosto oaloa provo ito alga oooaraoy tad tao ottbi- 

lity of oporotloa aado» ooadltloao of tho high toaporotuvo omd 

olootrU ftold (2J). flftMllUlM 

«loa «aalyatag tao oporotloa of tao oadotiaf ooppor oltotro- 

litio oaopa, oao ooa aoto big aohloviaiata la tao inttaaifieatloa 

aad aooaaalaatioa of talo produotioa. 

la otooo of aoooaatty to iaoroaoo tao probation of olootro» 

Iftlo ooppor it lo oaaodloat to rolao tao oarroat doaolty «p to 

Ì90 o/a*# At tao ooao tlao taoro io ao amy dotorloratloa of 

ootaodo aodiaoato omd toohaloal and oooaoalo ladiooo of tao 

proooso don't worooa. mio boomt* posaiblo taaako to tht «ovolo** 

aoat of oarleaa klad oaoa oo tao àootlat of tao altetroljto, 

outoattlo t oat iti amy roomUatloa of ito amko-a», iataodastioa of 

oAdltioao «aioa lama* tao surfoct toaoloa, applicati«« of aov 

aatorlalt (contila t itiotoat tairaoiltotlo a* t tri tit, titoaiaB» 

•talalooa otool). 

li roeoo* yooro tao lavai of aooaaalaatioa of olootrol/tlo 

dio toaoootioa» U portloalar, aao ooaoldorably 

taatoaaotloa of tltaataa aa a aao attoriol of 

ffloa tao aaaiaaatol oaaoval of AI 

atoo ta tao af aaw 

Of M 

•—^ • *—- ^ 
iMll »^-..  luÉi i •iniiiiii  •inr--JJ  -  
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If tai© condition is not fulfilled, ad»ixturea hindering the 

normal course of the copper electrorefining process will eccu«ulat 

In the copper electrolyte. 

Te improve the copper electrorefining procear. it is necessary 

to rail'© the level of automatic control and regulation of the 

regime which contributes to an increase in the copper cathode 

aedimwt *.t the Pl«,.._Lfsn*ous ine ree ?e of the current density. 

For lining (dec tre lytic tanks thermoplastic »ateríalo of tht 

bigf-er wear- ore sitting ability have to be selected which would 

increase the between-repalr period and night en the machine 

i ime factor of a • -jaic. 

1&e further intensifie-it ion of the copper elect rorefining 

process by incr-sa^in* the currant density neceeeitates the 

élaboration of -jpe:i«S  math oda,  regime? and apparatus ^or 

tlectrorefiniriR and conducting -letill technical *nd economic 

researches for the establish»©::^ of the cpti»ua curien*;  density 

for each enterprise The re sea-v h work U beia^ conducted in all 

theee directions. 
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