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UfTBODüCTIOM 

»lira m DOTLOWEWT OF THB COWER PRODUCTION IH 

FlCrU'S REPUBLIC Of BULGARIA 

1. 

Isw industrial dsvslepasntii In tto- eopper salting and raflniag in 
Bulgaria» 

Intwdustloa..* brief account of the devslopaent of copper produo- 
tlom la Bulgaria« 
«hi territory of the contemporary People's Republic of Bulgaria has 
»ssn a source of aoa-ferrous metals ainee th* «noient tinea.That is 
way there art plenty of avideaoes- tren today resudus of Soman daya 
•lint bo found la «ha violai* of Trattante could bo found old 
niaes.cellcd by «he people-Roman gsllsrlesMaote for oaa ••traction« 
srs wsll known alto darla* tao first and ths aaooad Bulgarian ststss 
•» *•** •• during tha period of tha Turkish sovereignity. 

Aftar «ha Ubaratioa of tha Bui«ariana froa tha farka aad araatloa 
of «ha «bird Bwlfsrisa «tata continued the yielding of non-farrout 
oraa but 5 a tha aaaa insignii loan« «usawitlss Just like before.Actually 
tha beginning of tha non-ferrava metallurgy was nada after «ha aeaeai 
world wax when Bulgaria was proclaimed as a people's republic. Befara 
•at war nainly through foreign capital were yielded aoaa thousands «ens 
of oopper ors. 

At that tiae la Bolearla exieted two anali aetallarglaal plsats-ths 
•*• tor «ha prodttctioa of about 2000 tona lead natal and tha other for 
sons bandraas «aas of ooppcr metal. 

At effective Mesurée far tha development of the non-farrows metallur- 
gy whlaa was gcvirmaeul of tha People's Republic of Bul«arls took, 
gswe whs possibility to be discovered noa-feaaus   ors deposits sn 
a lsris saale.whiah anabled us to several dressing plants te be growa- 

Is 1939 wars yielded only sows thousand toas sf non-ferrous eras, 
•Mis la mo the output was sane aillions tose and ia 1970 it will 
go beyond 1J aillions tons.fals large growth was available only be- 
•sass sf «as ntáiaid tcossical aid of tas assis« Dalsa sai — 
ss mustrmted froa the following ascouating datai 
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Tsars Copper ore« Leaâ-zinc ores 

weight In 
thousand tons 

copper 
content 
¿n thousand 

waightin 
thous.tons 

lead 
in 
thous, 
ton 

content 
of 
sine in 
thous • 
tea* 

1939 4 

1950 03 
1956 470 
196Q 1126 
1965 4458 

0,4 
2,2 
3,6 

11,0 

29,9 

24 

285 
1671 
304Ó 
4452 

2,9 
22,7 
61,0 
94,8 

100,1 

2,6 
17,1 
48,8 
77,0 
79.6 

Six« increased necessities oí the rapid developing Bulgarian naohine 
industry, electrical industry, building industry, tpansport and other 
bra-ichea rosa the problem cf constructing metallurgical enterprises. 
For a period of about 10 ya«is up to 1935 were constructed and pint 
in operation modern metallurgical enterprises for processing of lead 
z:Lne and copper»For & inconceivable abort historioal period the 
pre auction of non-ferrous matóle in tho people* republic of Bulgaria 
increased U?KJ tines* 

Our country took one of the leading places concerning the production 
of non-ferroua metala per b*** of the population* In 1965 aceordin/ç 
tisis index Bulgaria was the sixth xn, production of sins and secorl 
in production of lead.According tha production of copper our oounr-7 
is amongst the first 10-15 producers« 

Simultaneously with this rapid development of the non-ferrouc 
metallurgy a large production and aoleatifio-teohnl oal experiment 
wao aoeumulated«At the sano tina well qualified technical, eoonomicti. 
and jcientifio specialists wero croatod.Tfce Bulgarian apeolalists 
oould nada soné perfection« in tfoe proossees and equipment of the 
metallurgy of non-ferrous metals including in the copper metallur- 
r«r. 

The   lattar will bo the subject of this report «Bone fully 
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LT^T *:eh00l0«iM — «••*«.«* a. « .istrui- 
ti, rtfinia» of «oppaP by iacr.a..d d.n.ity of tt, curMn1(# 

couatry of aan-f.rpo«. aotaUursy.«» „p.ri«.nt of th. count 
ry ia My «p.ot. c« b. « .»«pl9 for th,       id 

th. aoa-forroun a^aii«»»^ ^ davcloping oountri... 
Peoplo«. r.p«l,uc of Bui.««. .„ pP,8,nt hM rt iti     ' 
• «MPMtlTCly d«.lo„* raw „tort.! b-. for e6ppfp ¿^ 
»(»•.Ilk tu. charaot.Pi.tie. oí tale r»w aat.ri.1 bu», «a. 

tw> «rid t«d«noi.. fro« th. laat y.ar. for d.v.ioplne th. 
raw aatorlaU for copper «traction find retl.otion.On ta. 
on. hurt a« .npioitod lomando d«po.il».pr0.M,tlnf porphyry 
»M.ottt of «Uek «r« producd ecaparatwly pup. «opp« ooa- 
^2lTÜ!,^r «-««•*»** «• op«.d « ríen o» dwit. 
«££    T! "! PKM,^ctt<,• «* "** «r«i. oopp* .«contrat.., 
«faioh contai* oit« ia „.«ttap «oaoaatr.tloa volutbl. »oa- 
f.rrou. Botada. ^^ 
In Bulgaria ar. »ork.d porphyry or. -in...«!«! ecaparativl, 
lo« gna» «.tel coat.n1. a1wut 0,4^BwM or. oaa b. dr.M.d 
•wily.but th» yloldod ooaeantpatea ,in «pit« of th. fact of 
th.tr purity ha«, not a hi«* oopp.r .eon*nt-.bout I6-I7!».ay 
th. uao.pcP.und aotaod a*, produced OP.. .ita . oopp« ooctect 
rt«* V or a UttX. .0P..Ì. , «toi. «„ eoatwrt rf 0 
«a. ra. ant*ri,i «rf a«!,«!. eaB ^ ,, etap«,,^^ „ a 

v.ry faroranl. oae.but applylas MOM. «,„004, „j „„,.!„. „^ 
MtUuPtlo«l ppoooMlag (iv. â Y#ry coo4 t,ohBloaj „„at. 
•hioa MM «»oetiv. eoppop production «hiek can be aeea 
iro" MM foUowlnf aoeouatlas data. 
In« Mtrcotlnc •* copper fp«n tb. »oppor .p. to bllatw copper 
la People's »«public of »alearla. 



ïhe data art for tno purpost of orientations« 

indloes- years 1962 

Copper in the ore 0,958 
Extracting to eon» 
centrata      37 #66 
Extracting fren 
concentrata to 
blister oopper  9£t40 
Collective extrac- 
ting fron the ore 
to blieter oopper 80,99 

1963 1964 1965 1966 

0,90* 0,926 0,67 0,61 

86,30 86,63 31,12 83,62 

93,30 93,10 93,50 90,30 

80,52 80,65 75,85 75,51 

The above data are mean for the two metallurgical enterprises« 
She one of then la with an old equipment and prooesace row 
material? with a conplex compoeiticn,chiefly polynetalio,con- 
taining lead,sino and oopper because of which the extracting 
of copper la comparatively low* The second enterpriae -the cop- 
per extracting work "G. Dalianov" -about whioh is spoken from 
now on is with a new and original technology,whioh guarantee 
high indeoea of processing the raw material in spite of the 
fact that the contest of the raw material la not very advan- 
tageous« 

Chancer 1 «A general scheme of the copper production is People' 
Republic of Bulgaria. 

In the old sine metallurgical plant "O.Dimltrov" are processed 
restricted quantities of low grade, impure and complex oomeemtra 
tt¿*Here in 1952 wore produced the first quantitiea of blister 
coppsr in Bulgaria and so far/until now/ the plant is producing 
only blister copper« 

The baslo part of the copper raw materials are processed in 
the copper extracting works whioh was put in operstion in 1959« 
later on it was enlarged and «he new capacity started working 
in 1966-67.The plant is projected and built acoording s modern 



•ad oridMl t.ohnolofio.1 .ct..« ,lth , f^      u tf ^ 
oo»« prodttotlo«.»» «h«. «.„u*, « hl«h «rad. or «tTM- 
tloaa of th. bulo coupon.!* la th. «w „«eriu - th. eon»* 
ma» MU th. «rtpwtla« of .„. of th. ooneo*t«t oo-oT 
«ont. .ueh u .ulphw/juit Ilk. snlphurio «id...lMtai.toUtt- 

í»T^0tt' •rt*ta "* 0W»r*-°'« o* «" —««« .Lctrolyt. 
•ad Meohd»; r». «t.ria. M co»« »itrid. i. produce. 
0«.P^i3r th. .ch... i. «oMLti,,, „rt ^ „vea bMlo 1|^^ 
c«l op.r.tiOM.Äieh «r. p*rfor».d «ceordiaf th. following 
•ucc.aaloat "^ 

s'Stf"1!! ^eh"** "* * <>«••»**»•• •* W*. fl«».. 2.nrjring of «ht charg. 
3.BoMtlac la th. fluidiMd b»d roMt«r 

¿•converting of th« oopper matt«. 
6,Fire refining of tbt blister copper and «nod« easting 
7.Meetrolitiesl refining of the oopper anodes. 

la the scheme is included the entire metallurgical syols, 
supplementary operations M production of sulfuric acid from 
<*• «•••* of the fluidised bod roasters tad «ho converters, 
processing of too electrolytic aid «ad extracting the precious 
metals and «ho dispárelos elements, 
«ho turns** charge is preparad in bunkers and hos ss t goal 
the fiao homoseneity of the different concentrates with the quart, 
riuxes.by which to oe prepared a charco which will aire ««««—i 
quantity of slog by tao esalti** 
the ararlas of the material is done la order the molatura to bo 
within 5-ds; 

^t flmidise roastlmt l* m internal** sad hi* predasti** procace 
by which the layar part of the sulfur of th* calf ida concentrate* 
is oxidyscd to sulfur diomido for sulphuric sold production« 
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la tht roasted material» nudai enough sulphur needed for the for- 
Mtioa of the matta. 
Sao smelting of tao romted material« la accomplished in a siatslsetro- 
dio electro-smelting furnace by which i* produced aatte with a cop- 
par content of 30-35*.Th* description of tola modern method is given 
in datali further bellow. 
ïhs convertiag *• accomplished in 40 toas horizontal convertora- 
olassioal type.The fire refining and casting the anodes la dome 
accordlag the olaaaioal scheae and the anodes casting is fully ae- 
eheaised and made automatic. 

îae copper anodes are r*rined eleotrolical by high density of 
the current by «sich tao teehmologleal conditions is a Bulgarian 
original patent. 

The saasfeaeat of the production is based on the département 
atraeture» 

Chief head tasi mir    ^ , .  _      economicea director w      ospitai investments     planning 
labamr reaemrces aad productioa aaaagememt 

refinery       fluiding bed roaster 
»_^ comv/ortors 

«upaurio aoid   f irt ref iniag 
quality control 
laboratory 

It is olear that the productioa la oomoentrate in three basis 
uaits-metalliirgical.electrolitio refining/with processing of the 
eleotrolyte mud sad oopper vitriol/ sad sulphuric aoád.Attached 
to the productioa la also the quality sad technical control wltm 
the eentrai laboratory. This organising structure gives possibility 
fat operativa aanegeaent and control • 

SlmtiafJ - Preparing the oopper raw materials for metallurgical 

Äs preperimg of the ram mataríais for metallurgical processing 
oommrlsec the aaklng oat of tas charge,its drying aad roastlag. 



The «.king out of the charge ie performed by scans of gratia« 

SU «** ^««.Because of the different typo, of concentrato 
which ara precaved a part of -;he bunker» *r« used the concentra- 
te» and the quarts fluxes stocking exit «he other part for the 

preparing of the charge. 

«he eonpoeing of the charge ia a*de alter sampling the different 
ooac.ntr.te, with the belj» of a well orgtnJ.«ed plant cheminai 
laboratory, «here ejqpreaa as mil  ac control methods of analysée 
tre applied.The ehfege of the different concentrate« is wind 
up only with quarts ««id.Alkali fluxes are not given oecauae the 
content of the concentrate permit it.Tue f. rat project provided 
the addine and alcalic fluxes but after the operación began the 
praoticeprovidod that it is not necessary.Tbl. is a fact which 
undoutely shows that the original project concerning the components 
of the oharg« elwaya must be exaninated in practice in order si«, 
plifying their composition. 

At prepared oharge is dried up to e condition convinient to 
be roasted in the fluidised bed roaster namely/5-6iV This pais 
oentane of moisture was selected also as a result of experimental 
stwdles.Tbe noiature content of the charge has a peculiar meaning 
for the fluidised roaating.for it ia one oi the factor,for an/ 
•sny transport of the charge to the roaating furnaces and a regi». 
Uto» of the tenpersture require of the roasting process. 
Original la was provided for drying with steaa heatera in a 

nultihearth fumaee.The production of the latter was incificient 
end after sons constructive calculations and experinental inves- 
tigations wan constructed a drut» drier with a masut heating. 
At nixing of the materials la done by freely hung chains length- 
wise of the drum. 

the construction of the drier is done by Bulgarian spec iellate 
••*•*• nearly fully nade automatic .The dried up charge by belt 
oonvaywr transported per screening and the fine fraction enters 

*•• »*•***• »f the fluidised bed roaster and the fraction over 
10 nm In the bunkers for cold supplements. 

<*8££&ätt.„ 



.. p . 

TI»   roasting is performed Iß fiuidised bed roasters with a 
floor surface 20 a2 and bight of the shoft 7 ».The con»truction 
of the tuyeres for the bloating of the air for forming a fluidlsed 
bee was several times iarprov-ftCi.The present construction allows 
tba «hanging of th* bed night in fixed limits.The temperature 
of the procese is regulated by a system of water cooling,But 
tba basic regulation ...» done by tue regulating of the entering 
quantity of material.The gases frorj the fluidized bed roasting 
contain about 10~1£¿ sulphur dioxide.They are subjected to cinds 
purification from the duet/about 40-« A# fxot the charge/ in 
oyolonee and these to fine purification in «¿¿ctroflltsr.&y the 
wasting there io the possibility to be achieved a defined degras of 
desulphurisation in order to be produced aitar the sselting 
aattt with a designi, composition«The waiting process in fluidlsed 
bad roaster is continious and very intensive« Investigations 
of SOBS authors pointed out that *ha oxidising oí' puritea and 
copper sulfides go for a post of a ninute.The process ia mads 
fully automatic and is violently exotheraioal and the by heat 
esa be utilised« 
fns Bulgarian specialists consider the industrial mastering of 
tisi roasting of copper concentrates in fluidized bed roastes as 
a particular suoaees because it could b« rightly said that this 
mastering «ss dona for a iirst time in the world in Bulgaria, 
This success is enphanired from the fact that the Bulgarian 
copper concentrates are chaleopyrite-pyrite ¿¿pe which velocity 
at oxidising is the highest in c ornar is on with ail ether ceppar 
0oaoentx*ates and the mastering of the process in industrial 
condition and its running require a serious engineering and 
teahnological ability,The applying of this method assures a 
high productivity smaller capital investment and labour bacanas 
tns fluidlsed bad roasters can be fully automatised and the snail 
nuns i i of tns stuff is there only to watch the control indioea 
of the apparatus and not to perfora any physical work. 

f 

H 
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*¡ie latro can ooov* ora* fry d*a^i^ ,M,:, ir  „. : ^ ^ nCflltawu 

W* dare to recommend openly thia »efchod to all «•twal«Piag countries 
whiûh «M?© güi;j£ to organise py react élargi.**! copper ladustsj. 
Chapter Hü 

ïfce ameltinfc *f i;he c<*p«x- ~c* art-riaU in t* electro furnace. 
ffiho aaeltiag oi! ¿lu copper rtw-ra&t^rlUa ».«1*1/ copper concentrât* 
coasted predate •:i->xr the iluidised tea r*.u*t*re la Bulgaria la 
dene in the copier wf.rkft'^Î.DAaiftûov1» «awl it i* cae of tue pioneera 
jji »aaterájíg of such c proc««n Oí. * Jar^ et*l»#The producilo* 
'MB begm ftre-a tua boeinaitig er 'i<H,%MìitD AU electro-emelting 

.fuMweo with fuie* decodes «•* .-.ut into o^ratlon.Xt haü    a 
."•liDg jai 4000 l?A ai^i wt* px'oj acted by ,^Mproff*<î,,-fîvrediovek. 
/a 1960 *&s novated «nà put iato operatic* a aacoad «indiar 
J*urrace and the ¿aoaeity of the plant *ae already over I50OO tona 
ce ì>1±Bì;Q? ce pier, 

Sialic 1Ç3G la put la ruaaing a new émargeaient, of the plant for 
4.5000 toaa blister copper with a ais electrodes •lectro-eaeltiag 
fu»*« which   ha« a rating of 24P0O TO, promoted t*y Ginproa- 
svetaet Koekow.iPhe elevtrot-aaieltlng is a bacio technological 
;roc«Pc in the copper production iu our couatry.bcoauae of aoaa 
¿Ieciflo ?act.liL<ritioa and on ti«a b&a&j* of the technic-eeonoaloal 
accounts. 

In t!¿* croceea cí /Metering many a tap» for periecion of the 
am3t:?v;'.UotiBdust eatehers,tn* eyatan gf charging; and the techno* 
Logical parerne to:?e »axa   .ade.At the earn« tint scientific investigai 
tien work waa done for porfaction of the technology. 
Aa a result of all thes» naasuree at present tno induatrial 
'leotroemeltiag of copper raw ma ¿erialc in the plant goes 
inoothly and the teohnie eoonoaioel tidecis are good, 

The oltctro-anelting iurnaue croec~Bftctioaa are rectangular 
and the direneicne of the both are t length 22100 an, width 6000M», 

hight of the work apace 4200ns, aurface of the floor 132.6 w? 

-—1*-«-*^ «.--w.   -^ 
*""'• "* • "•""••• •'•• •'•• 
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.iti i5 fix ti uvar a. farrocoacrate IOUOU*?;ìOA wiiich conatenotio* 
allot« H frae circulai loa of tbt ¿ir.Ih» fornaci iftoldo la liaad 
with ebrea« reaxnohir^ bricU at t. iii.çfct of 2*?00 u& aad tha thiataa 
of tba traü*vernaiy wallcs if 9?0 •»»the- 1 a&gitudftral ~8Q5BB 

»ad tha floor tt50 atuTkia ¡*rcu ani- ito« TAO vi of ^toe w&llc ara 
fro» fireclay "jvUssTht matta i-; *.i* carped perieli cally throng 
3 epraicg« tô tutted a» bb« «;Vwrt. * id»   >f tiij farne sa at a biffe* 
of 500 Tiw.Tije slog ¿a di.-ìcl.j^^ù ..axu^iü 2 tpar*fci.¿a* siöuatad 
at Uie opposite »id« at a higbt vf ^lOOLflu'Fcjioii^b wat** ooalad OOF 
ay *leb3«'J%9 fuxaaaa attpio?* S roûarbira; •lecturcxteff aad bara a 
Uajjüt^r 1'iCO mê'il\* apaio an-j&g;  -bo¡-  • * 3000 «E. It* chargiag 
vita ar* axec';rodt T&^riai i a a»  cnv-*--'3h*('. Vw

r 'í toj^i eiactrc- 
» ran#a#On tb« *rcb *f tiia ruraact ara *iti-at*¿ C op«*ïuiiii|; fox 
•,ht eltcirv*;iss,G opajBjiin** fçr &* gausta ui<i "12 opezmiagi far 
•y?.e notarial clarginjc.Eau correr tei: aia£ va j-Gured through 
opwii*rji|ítaituatfd la tü* wpptv part ol  aw*- iront t-*a*§varaaly 
w-O ¿.«.bone of tb« piiaeicai taehaxoal -lata art given in tabla Ml 

IS ¡Sua* JMAßUA* ixtfecea xoi- I969 

1    retad/povtr aepfcoxty 
of lb* aouopliaela 
trass f OK Ji*r ? in 
nur.ber 
a fixed JCYA 2O00 

active IVA 15500 

-".,    aügiv»a for e<»aaiaii 
regulation ausbeta 23 fra» 1*0 ta 

360 V 
3,    activa tension volte 340 
..specific   pover EVA'u2 110 

$«    Dispnee* of tb« 
.^malted matarial 
a »atta jam soo-eoo 

»Xa« 



Il -. 

Datpntst of the eJtetrad« 
diving UE 300-400 

7. 

8. 

Nuabtr of eyeIones 
wita 0   8JO an       iiu»be/'i: 
tfuabtr of tii« tTftja!ipc-*ted 
•quipaent for tfct charge 
»ate-ria: auRher r, 

1* tka liquid bkth tht curi*nt rv.«c9«<it anJjUy from an electrodt 
to tA eltctrotí«  though th«i Mo,; v.aleh is   « i Ui a lo* coaductirity, 
?ha m site «ctusiiy 1» not a c>r ïurccr.*/ conduct lag of tht 
uurrtat tht bigott rtaistta^t   i.£ -^ tao corrUct el^trodt- 
alagf«hicb ataurt« tht jvijbtatiftg of  -be a^ag at that »pot 
up to 1600J C.ïaafs «fay tOiert  -a t aovaaant of the sltg upward 
tht turf act ti tht tltctrodt icd a« th*rt noaard tht wallt of 
ta» fumât« nfcich «sure« inttnsiver rae.tiag of tht ohtrgt. 
Batic it tht phytico-chtmioal piooar,t by tht eltctor saeltlng 
it tht iattractioa of the conmoa sulfide* with th« oxLdaa of 
irM^Tht procttt of *lag foraiag «ad dacoapoeiag of tht aagaetltt 
gQ#* °* b3F high ttaptrnt.ir« according   he know retctioa. 

3 Pt3 04 «f i?tS   f 5f;i02 « 5/2Feü,Si.ü2/ + C02 

Tat lawtatigatiotta show that tht aagnetite la tht furaaet dot« 
aot dtooapoae fully.'flia tataplary tela/iee for tht diateitortlo» 
of tht aagoatite for tht pariod of It j*^ VII. 1968 it girt» 
la %a»lt 2 

» Mattrlala tad products Quantity 
l»XTO;~CTfr04   dittrifc»- 3 *   *   tiag * 

4     X latoat 
CJaatglag aataarial 

P.Coawtrtar tlag 

  tiag 

1068«        1?,9<i      1389,00     $2,22 
W3 22,66        ?97,72     3*,** 
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3« Cold charge         12'»G 7,66 92,64 3,53 
4, Circulating materiale 

791 22,21 145,66 6,59 

total       '170%"? 26$r>,02 1C0C0 

1» Matti                   6017 ''4,0-" «47,19 3',94 
2#Slag                  ^0940 7,¿9 797,32 30 ,©9 
3.Duet                       29,90 '<2f99 3,ó8 0,15 
4, Reduction 1A the 

furnace 1006,6? 

Total 16986,90 26^5,02 100.CO 

For deoroaaing the content of the aiagaetite ic necessary 
auficient quantity of sulphur *cd quartz in the charge and 
also »auction gear, ite sucn could be added 9 magnetic fraction 
of oliikor from the processing cf sink mud ano about 3* fro« 
it fro« the charge hae decreased the content of ceppar in tne 
Slag with about ot% and at the a air. e time hat  assured effective 
extracting of the useful ccwporients from the clinker. 

The established practice for the electrolytic smelting is 
the folowing: the hit watted material coinning cut fro» the 
bunkera after the fluidità bed waaterc U given by neana of 

drusa in two 38 a in lenght chain convey ora type -HLaia* 
which ia reeerve.The quantity of the wasted naterial 

varia« from 20 up to 5C tons/hour depending from the regina 
and the number of the running roasting furnaces «From thé chain 
eoaweyore * * 1 and 2 the roas cod materiala is given in n 

of chain conveyor« situated tut. by t-o along the both 
aidea of the electro smelting furnace »In this conveyor 

additionally are given the duet fron the dry electro filter in 
quantity of about 2-3* from the roaetec material,There existe 
the poaeibilifcy through the chain conveyor aleo a raw drivad 
naterial and other fine materials in cola tc be eàâed* 
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B» circulate »atari«!« jw like cru.t. and duet Tro« the 
converter« «to about 5-<* fro» tua charge ara added in the 
furnace by a Bait oonrayor through two openinge.The moietura 
of the.« «eterial. »uat not be «ore tha* 5-6%.The attributing 

a definita programe by di.*»«« condii« fro« tb» furnace dea*. 
It ÍIJHAW the ppoce.» to §, on by a ccvex* bath.«« 
electric currant ia controlled by the indece* of the aaperaater 
«d U regulated by tha operato» through «hanging ta. ateta 

a poaalbility for an automatic »aiatenesce of the. eleotric current 

oÏL^^°ff 0f th# ÔleCtr0de3 U *« — —* «*« »top- Pin« of the fumaoe.The .log is let out periodically in 3> ton/ 
•!•«   wagone.A project ¿a worked out and roo« will be reali»«* 
for coMlnuo^ly latti»« out of the .lag follow by gr^ulatio«. 

Z 2LTEJ?thm *1**i8 coatroUetl b* *» •**•* "*-** 
£ J   T L *M,ititt °f *" aU« i8 ***^ «* »• intent of Cu and Äiü2 are determined amalitically.The openninge ere 
*» through ozygcJuXhe «hutting off „ith clay etoppers i. «a. 

eh«alMd.»a furnace ga«a. are cud. purified in cyclone.,after 
•Alca through «ifcauat blomw by Telocity gM piPC J§ 12*0 m. 
tacy «ter in two dry «lactrofiltar after which are either tao«« 
•"•y through tha ohinney    or are uaed for the production of «ul~ 
HwrU ecid.The .««Itlag «actio« ha« 11 attendant« per shift 

The reeulte of tha • lee tro-a«i ting «M tha baaio teeh«ia-«co- 
Äo«ia«l lndeoee are given i« tabli M 3 

Table ft 3 

1. 

* reeeted ««tarlai * 
b.row oharge % 

o.clinker % 
d.cir«ulatl»g »atariala % 
«.çowr^ftar tXêf 

I* Um the hard .¿arge / * 

Ita« data for 19$©, 
% «e«th« of I970 

•?tec 
t.50 

5.50 

29,00 

flra 
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¿«Ooapotitlo* of tht 
waotod i&torl«l 

ooppor 
•ttlplnar 
iro* 

* 

3« fho ooavorttr aiti 
ooapooitioa 

Si02 * 

4#teoltlBg product« 
/la # onto of «fa* solid 

oatrgo/ 
»Atti % 

tl«C * 

5« lutto coapocitloa 
copftv % 

* 

% 

% 

% 

* 

% 

FoO 

AUO 
?. 

3 

ala«* 

«•reatttá aatovltX 
«¿tor tao 

16« 20 
19f00 
37,00 

2,00 
23.90 

n 
3t 

0,4* 

39 

11J0 
11» 
450 

•50 
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16Ç   lot* 4a Ito §M 

1%   *»*tlfU jrttom« 

* M 
10,0 

ÉUHÀ ¡All mfr«flMl«t Turar ' fch 
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la tppliaoáblo bo«b for mU oamaalbj af t-10 
aoppar amd for big capacity -100 «bomaamd «ama 

•Sbo aamt «am ba mppllod bota for low «rado aapaar 
as« fa» big* grada oomoaatrafta^n» praaaaa aam ba 

fally mammamia«* amd mu«amm«laad amd giTaa «ba paaalbilltF fa» 
«ma fmlly axteaatlam of «ha maaftl aaagaaaa«a fra» «ba abasta« 
ly am amammb lav prima of «ba tl paaar amd good ozgamlaad 

lagg «Ma M«bad la aamm*«l«lv« wl«b all olaaaloal amd 

fern «latteo fmrmaaa «ba liquid «atto by maama af 3.5 a* 

la pomrad a«« fa» praaaaalag la blla«ar ooppor im ) 
/aaab 40 tama//«ba ama la roaorro/.fba praaaaa la «ba 

il amali al amt.Bw amamblby of alt la aaabrollad amd raglabarad 
ig gg-ttOOO a a?/b amd l«a praaaara la abam« at9~1,a abm» 
ma*m*am*maa af «ba «mpmraa la bamd dama.Zba amam«l«f af ama 

lailtlmg |g abavi 3?-*0 «ama.fb* dmrablam af «ba opara«lam la 
1é-1g bamra.lba dimamalom of «ba ooarar«or la 4100/3«30 mm« 

Z« fem« 31 «ajasaa wi«b m ttaaabar 41 mm»fba gaaaa ara laad 
m ma«a» aaallmg apebam abUb aamala« af 27 aoola»«.! 

af «amar far amallag «bagaa la abam« 1*0 a3/ b» 
„ — by «ba am«ramaa af «ba gaa ama« aa« ba ava» 
*fi 0. far «ba addlag of «mar«a f lvmaa amd «ba 

ha auaammpUam of « 
m pmmibj af aOg gt02 la abam« 500 bg/« alla«a»  
ig aaammapttam af aar la «OOO a a3/«.*«* ylolaad bliabar 
_ barn a pati* af 9*,7-*,*.»a gaa barn a aambam« af 
gg, amd «at« 3-4 gm/m m3 amd apaaaa m 

t4 apalaaaa mi«* a diamo«*» 1 

af amlaajarla aald ama liaamd 
fa» a fifa Itflammak 
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la ft» 
SUaolaa 
toaaaft mlaat 
attortola 
Booeaaa of tao 
!• vara*« o«% 

roooralao; ti» i 
gira dlrootlj 

tt 

af tao ^«MaltrÉr foia«" «t 
«te ««IMA»! presila*- toto briv»tt#o^oaolttoi 

ravaaoo «rt proeoaao« ««a« lew grati« oofpo» ro» 
•affo» ••wis« 
high ooatoat of load la IQM of tfao rm attortola 
* toobiologj fot th-i*. dirti«* aaol,lat la tiauoioi 
•tfcoa of V7raaotoottoa.*ao aatoalato «Uh oro 
la «ho ooarortor havo «ho followlaf IMJHUIüJI 

0«   lo    •   la   V»      db        u 
%    %      %    %   %        % % 

«MM 

1. 
2* 
3. 

»-32 36-40 a*** 
IMO  a,o 3,o 
«1-35   7,0   «,0 

«.a*-«   1,5   «f3 
i,o ao*o t9o %Q 

3, ?   «,1J 7,0 «,0 

By ooatoat of ooapor la «ko liant« motto 2*-32* tao 
Cf tao Ufttl« aattt Mi tto »«11« »atto SAOttU 00 «tl.ta» 
•iß« tt» ioyii of orlrla* •*•# «ho lo* la «ho toalaala» af tao 
•ad of «ho aroooao to tuo« a ooU4 ra««atloa »oor ooat 1-1,3» 
of «ho oaaaao.fho ooatoat of tao, la tao oomtortor ala§ ahomlA aot 
bo aoro «hoa 1**»Aa important ooadltloa for a aornai a/iuoolootlom 
la «ho ootolalag of «ho "tatto aattoVfe nadar W fao   toaalaf 
of «ho toa« la «ho g«a atafo to aaont «***.ab«nt ** of «ha 
Ita« «ooo la «ho oaatortor alaftahtoh ooatalaa 3-3.W Oa ami 
2t*-2t7» »V 
«ho ooaoatta» amo aantala» «ton« 1tj» ao^flha filtrotloa of «ha 
•onvorto» ama ataa   oa la Tolootnj 4attor«vmnoro a laai avi la 
aatalaa« alta a ooatoat of toa« 
eaaaa ata atlllao« «a» mm 

ft» aojaataai «*• «aalltjr of «ha ytolan« allato* 
c.v la ooaho« cat fa» ollalaotia» «ha oaaoalo 
it %» oaaaáaaat af «ai aoflalag alafa o? «ha 
vorttaf tf aaaao of aottat at «af ami lad« aaa atonia* tat aitata» 
ooppo» ja* h« /, 0,9**.** 
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owar 9*,* aad tha ooatMt of Mtiaoay aad •»•mio la radaaod 
ffcm 0,€ -0,a* to 0,08-0,18*, ahioh fMllitatM tha fortharM 
primad aa; aad «MUM «M ylaldiaf of oathodM with a hlfh 
«oallty .faa •oMMptioa of list It abort 30 k«/t aad of oalaiat« 
•oda abort aOka/t. 

CaaptM xr«Vtillslag of «too aulpfcur ort of «ho uoppor rrt 
_L ,    IJ , -IT'  '       -       —   "   --        — ' - Il    •••••••M    I      •• 

«storiala* 
«—»—IHM »I —I • 

CM rtUlrW of «bo aulphor froa ti* ooppar ooaeaatratM la M 

tMtirbial fa to* f« «M compia* M« aad iafluoMta «ha offMtiv- 
MM of tha ooppar «xftraetlaaj.Xa th* "G^DamiBaoV   ooppor work" 
la bail« a dapartMat for «u&phar acid produoti» with a aap*. 
alt? of aaart 200 thoMaad to*»,which givo* tha.poaaibility of 
bi*t rtlllartiM of ao2 troa «M iadM«rial gM»tha duot-fMa 
SM ajatM MavTM tha proriflaatlM of «ha %M aad aaado 1« 
lata tha flipp • «Mai fa» aulphnrla Mid produotioa.it praaart 
fM «M pMJMtiM Of attlphacid «M CM f*0» «M «aatlaf, fW- 

MOd im oMatlty of abort 35 «hoiaaaad a a*/h witb 
of ao« abort 11%, tb* gaa froa tb% aoawrtara abort 

KA with 2-SH 802 aad «ha CM .from tht tltotro- 
•bort 10 «boMMd m a3/h witb 291 S02# BooaMo of «Ho 

ifcaa* oharMttr of tat oaavartar ma thora ara aoM 
difflaaltlM for «ha aalpfcarlo Mid produotloa-oxpeaially 
fM tat optlMM rogiMa aad iad^oao. 

faa ffiMtiat CM a tar tua atafa oxudo purificati« la 
oyolaM mit» PJDO M aad * 700 sa by MM of oxaMt bjajaja, avo 

glvta la f M day «lMtro-f Utora typ« 00-4-16/tha OM ia Maovti 
ffM iMjmtari of tat MM by oatraMO ia 3&-350* öfM d 

tha dMt 1a-1f M/b a 3.tha dMt by oatlrt by aoraal WMb 9Ê 
tM faltara ia 0,1-0,2 cr/Mp.fba taaawa ia wasy aaall 1-J a» 

aa Mab of tao filtoM ia art wary coodUfhal» 
LM ia al Maid far tat MM frtaaa aad a third Ma 

wallba bail«*»« aoMartM w*m taf parifiad la * plaoM art 
Maart« olMtaofUtara aita a fll** oapMlty of 10 
a a* »aad by artlat 0,2-0,3 g*7aa*.< 
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*°* ** Ä»1* orda* *aa oyóla la tat tulalawie «old dtpartaast 
tt aa olaaad «4 «ha atlUtatlaa of tat «aaalas "Idi !• jifia 
aldaaiag of «feo ayataa for fiag partfjtfag & ^ toattrtw UNì. 

Afta* parifyiag of th# |MM f*oa tao difftrwl naltt «fat? «m 
aliod la a gaaaral oolltotor bof ora tat tulpfcurao tald limitata«, 
fht tuatrfloaroa gasa« ava dlroottd la ta« 160 a alga talaaty 
•took. 

Ai tulpharlt tald dopartaaat ajvpUtt tao ooataot attaod.lt 
bat thvoo ayattaa ahlaa vaca osaotod toaaaoatlva «Ita «at laozaaalag 
of «at oaoaaltgr -tao tat ayatoa U fa* 20000 a **/a tad «ht raat 
tao tata fa» J5ooo aar/h gat« ft» gaata go tuootttlrt through «IM 

"liM"Ì ^Ü?***** •ltútroflx*w«»«»ar*»t toatra tad «ata aattv tht 
fot» ajaaratua with a coatact naadlaa aaaa.fvoa «at ooatatt 
m***m tao gai alzara alta *-o* SO- aad toaparaturt 130-aooPc 
la ditotttd toward tht oloaa aad aoaoajdata abaovttra.fht dryiag 

«at ladtttt of «ha tulpavrio ttld prodaetloa art tat folloalagi 
ItOtUialaff tat gatta - 990 
fe&afraa af toatattiag        . 97,2* 
3«btgvot af aaaaratloa       * 99, a % 
t.Coaauaptloa af •Uaaatgy »190 m/t 
««Oaataa* af §02 aafaaa tht taataat tpatxttut 4. a» 
t.ftatttataji af «ht «MM la tao taataat 
Ifttr thtlooatattlag^5«o0 0   afta* tat ZXX aoatattlag 4i0#0 

?      » XX      »      -   56O°0 tfttr tht IT        • jMi* « 
?• Xa tao aaaaiatiai thtrgad taataat aaaa ahoat 30«. 
ti fJha warn aaratlea of «ht ooatatt t-tat 3.5 itati. 

Ita cf tht ttldt 
-3.«* 

1*,3* froo tOj 

Xa «ha "taflaitirrr^waiia at B1 lati at tht oaararttt 
a lev taataat of tt>- art aalUaad offottlTt fa« «ht 

mEÈEEÈL^EÈÈ --**»•*-     •^"••-^ * - 



"'•" "• '"' •' «ii'piw  tm ui     ''-w^HiFvniRM^^qinpn^iiiWpiiianiaiiHPFaMw T^ 

~ 20 

damt paxificatioa la a volooity daato* 
absortad la Mia solution la a aaooad 

of abtorptiaa o?ar 979.11» produood blaiajpaito 
tattoo ataadart raouaat aad it utod la tao 

tto la 

of 
im 

of 
af 
of 

•* lamaral aaalyala of te'i blittar ooppar aad 
acid produotioa. 

produotioa of bliatar ooppar la toa **0«DaaiaaoV 
aa a aoparato dopavta*st,aaaaiatad of «oat w, 

ttuthtr la toa taoteolafioal praoaaa.lull eoaditioa« for 
ooatl amity of tao produotioa it aaaurod bj aaxlaua aaemaml- 

of Mm labour aad automatic ragalatlom aad ajrtatalalu 
balio taoaaoloaloti paraaatara.Sha aaam eomtamt of topptr 
raw •avariala la about 1#,3*.faa oaaauaptloa of 

far H« la about *J0 ks/t bliatar aoppor.tao 
is about 50 *r/t bliatar ooppor«Ao ouautluj 

la abavi 300 000   r jamyly.fAt aatraatiaa 
to aliato» toppar la 93t9*«fma loaa atruatura U 

ala« -3f3d »ulta tao aaaaa   a,«,mttamaulaal aad mot do- 
t,a**&o total auutbar of ta» poraoaa aaaaaad la 

oa af alittar ooafar it 3?P imaludla« 3» aatuura. 
of labour uoaaautaatla» it Sut.rao psodaatititf of 

of oso workor ia 1at> t blittar ooppar par ruar«uua aapi- 
por 1 t bliatar ooppar aso about ItO itw 
of tao p*t*o ao*t of «aa aaulaitatlaa 
of bliatar ooppar la tao foUoaamujs 

matoriuia/ 1U /faartt 

m 

100H 
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*ao paKtfl«a)Omo*a of «bo productioa ia ¿bout 10*. 
la tho production of sulphuric told tal» port diraot » posata* 
laoteâliC «2 mmrkaro.fha oxto»« of Ubour amluud**tloa Is » 
^ praduotiTl«? of labour la 2200« «old por worker. Ä. oapitai 
layaataoa« for itaoid io «»out 60 Lara.tho_to«al utili«!», of «mo 
•alp*« ia tho plaut at prooomt 1. about 6*.». otraotura of 
«ho prima ooot for tto production of aulpburio «eid io follonas 

1JUw mutarla!   - 6g* ^^ 
damare* 91 
3.8*lavriaa & 
•.Dopurtmaat aspoaaoa 26* 

Total        100* 

ïaa profitaalomooo of tbo promaotloa lo H*V 

I*am tmt paiate« out taolatta^ooaoaleal date la olaar,la amito 
tf «to fat«   of «at food ro«ulta,«ha* «boro aio  paaolblltHaa 
tor lamauilag too» of «bo ladtaoa -juat llko «at oxtrootloi of 

tad nfetatr.dooToaalaf «ho oomtamptloa of «ao pomar 
taamlaf **t produotmty of labour ote«fma mitMatd aiatiim 

am* «to daflaad dartlopaaato umloh ora foia*, «o bo porforaad 
la tmt attr faterà »ill gaaraateo «te laaramtlap of «mo ooppor 
trtrmttlom oror 99* ami «mat of «at aulpmur otar 7% ami «ma 
p*tdaa*lfi«r oa? labour wi«a 30*.tba «atdoatj ia «aia rolatloa 
it at fallout! 

latrodaala« aomtiaaoualy diaobarflag of «at liomld praomtta 
from mit alaatrt amaltiat f*rma»,al* fully automat lo», fat 
proooma of «at aamltlai«AutoaafeU aakias «ma tr•napart tjatta 
ia «mo (laiiraaiml.ftavarato petrattimi tf tat aovrorter tlag tad 
tttillaáat ubo alms la 

«at Imttillailamo far 
«at 

«at mmtlity tf 
for praamttlaa bliator 

ai    i   tf 
ia ardor tt ao mtiliaod ail 

WÊà ¿Em ^^¡Mä*MlL*iäEE* -j¿-'-^ i-    -,Jh- i,  .    -     u   ..^K.. 
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WWrtll .L   »lootrolitio copptr rifili* by iaorooood doaolty 
of tat ourroat« 

tao oriflaal aahoao of tta« olootrolytlo d«FtüHBl by petti* 
*»• ploat in oporatloa waa tho coavoattoaal ou -tho oat appllod 
••»•rally «u ovtr tht world.Tht curroat doaoity ama 1« «ht 
Halts of 200-220 taport/a2.«» toaporattiro of tao olootrolyo* 
thraaaa várala* up with otoaa vai la tho latorral 57-63°C|tht 
••looity of tho oiroulatlo» of ttao tltotrolytt vas m vaaal 
oaa 3-20 1/kJjufho coattraotioa of tot bat» waa a ooa*oatloaal 
typo without aay dittinoti• ohtxtottrittio.Tht bota« an 
Joiatod aarial la oat olootrloal olreult aad tho iltttrtdtt is 
•ao» hawk -la • oriti.Za tao bata la civoa •oatlaaously varas* w# 
•lostrélyto and tht ooolod oao la ltd avay.tht olromlatla» of 
tho olottrolyto aids tao aalatoaaaoo of who nttoooity toaptrotavo 
•ad rodacta tao ooaooatratlom poloritatioa.tat oroa doptolt of 
tho ooapsr owor tao tathodoo la faalliatod ay ^^ui,| ft 

dofialtt tolloldal roglao by oddiag of ortoaio oabotaaoot Jvat 
Ilka boat^luo.oxilphatt lyo.taiooorbtaidotto. ly tala ttaroatloaal 
oohoao It la aot aoeoaaary aaj »oro dotalla to bo flva», 

tarlai tao porlod whoa tao work was aolaa o» aooordlaf wat 
firot atafo tao lolforiaa apaalallot dovolapod a aow aotaod 

'^LÜÜÜ014^ *9ti*a* * ** 00»tr •»• o«*lraly   dlfftroat 
ptraaoltit fro» taoot of tao boforo appllod —tlmd This aotâod 
»aa sapsriaaawad iaAutrially aad darla* tao roooaotrattioa at 
tho olaattsUtla dosartatat woo   laoaloatod aa -ooaotoat aotaod 
•f waaftulao dlatlaotlvaoaa of tao aotaod la that by It daaalty 
of tarn ••¡•••ii la iaartasod.flho aotaod taomroo a broad roafo 
teoavJOO Oo 700 A/al<T*t aotaod la roflatorod aa a potoat 1» a 
— of farai*» ooaatrlaa «ad »aajr flaao dlaplaX? lataraat 

M Uooaoo la alraady »old to Italy,Japoa aad •aja»    awaaap    dodYV»»»»»»»^ 

** •*#* *• t«9MtH that far tao laortoood ooaolfty of tht 
aa aooaoa aposlal roojalraaaata far taw) sarltw ^t 

•»tarlai waloh sajht ta bo tlootrioal rof lao**taoly tho 
•»at la fott.tao atthod it aa itwtltpti «hat raoh aa» 



- 23 - 

««irmoato oro mot moooooary.tmo admjjwroo of tmo •»•dl« ooppov 

M tp tao oomromtioaal olootrolitio roflaimi.Of «ouroo a oi». 
**l fût rmfimims la dooirabU.lt it not MCH^ tmo eompool» 
tiom of «tot amodio ooppor to to a*rom DOOOllOO it io won taoOB. 
llotrolyoia rogimo by lmoroamod doaoity of tho ousvoat aao ion 
{»•uliarttioo.lt io aatmral that too* of «horn «Mat oro tho 
oooomoo of tfc» patoat «• ai*o aot ia otato to roport.foo imovooood 
domai* of tho omvroat moods roopootlvoly   oolootod colloidal romi» 
It oouM 10 ^»ortod^t im aooordomoo of ooppor aoàd   .*lp**i. 
moid oomtmmt tmo oompooitiom difforo rtry littlo fro« tmo olomol- 
•** T****** U • ***——— im tmo oomtomt of calarla« ioai.aad 
tao Hmpoimlus io tlamov.Ao Tolooit» of tmo oiootrolyto •iroa- 
latioa iit uttlo tit ommmgoá to«,flmoro tro 
la tmo Hpmftmiml «*ui*o*mt/b*thotpompofkoot   

Lootiom Uaoo,«t*./omiam amomroo tmo pomiitlllaj of 
of am olpommjr **Ut laotallatloa,Sorloia  

^^       imtmty ia tao omrroat aootiom-olootrioml motifio»tfi> 
•oa taitioo omd •aa%aato.Br tmáldiaf » m plomt tmo oarroat aaadmo- 

tmomlomUtod for m fraator «trame* of tho m no I 
** ^'T******* •* a i**** *•* ***• tJiipmoat oom to mood atoilj, 

t» immftitiaiao tao n»amalial   fornati from tmo applriaf **o 
•o ornali fiim tara« mrpmtmotiool Toxioatot 

Ntk tr tho follomiBS 
I«rmriamt n tmilmmt in rarioj 

domolty.aomol7 1«M§0 A/m* 

of tlm 



BP"1    "   1 

X» wUrt XX rmtm* 

117 1f* 

Lift if 
•l»twi» la 

«ita 1JH H* 

OU •«•MHftiMI ff 

«If«9 
if «h» 

Xv. xx n 

ümti »MM ft* 1« 
util      1*1 H» 

*• » 

fw 
te Ufi % 



-fi- 

li U 9Um «fc* »* «*u i* ^ 

•* *» UMI malti 

A» fMU^ of «to yUUrt top»«* 

of <*• 

•*« fo*+J» 

•tofetifci« la 

1.At 

1» 

oath** teitf ly 

•fttktdo u 

••mto 

itimi» «• 

ff tifi 

• - 

otom«69 

»1f 

1*1% !• 

la ]*•»!•«• 

i« l« 
1* a 

Ut «i 

aun»*«* 

•i mm^mÊÊÊÊÊÊÊÊÊÊÊÊÊÊIÊÊÊÊÊimÊÊÊÊÊÊi^ «•MBUMOMdlMH 



2¿ 

fctao onodltatt froa the tpplylag oí a high litiMÍ?i pMNisf 
for roaatlag tf   tho sulfide copper ooaceatratos just Uh» tao 
atthod of fluidistd «astia« it fully deaoostart«*. 
I^ffao «xperitoce fron applyiag of «leotrosaeltiag of roasted 
soppor sottriti it proved, 
5. Tb e   . ~:«ctlvae«s of the procese lor electrolysing of eopaor 
by laorooaod deaslty of the current i* «M^nblished. 

B#RaoBi!WJaadatloss for the develcpiag countrx©« «bout tao pooalbi* 
litios of applylag «ho described ¿adu«trlml prcoesoee. 

J* do Mt «dai« «rom the thought of giving recipe for «he 
d etiopias ot tà» ooppor metallurgy ia too drrelopiag «ouatrl««. 
Oí? opiaioa i« «bat too variety la to« «peoific «baratto* of tow 
lccel coaditltae is a very hi* oao «ad botauoo of it it la la» 
posaiblo a eliche to be reeoaaoaoat.fbo ezoaple la too folloolaf 
r.ttitudo -im our oouatry ie ehoeea a particular, orlglaal aotaUosgl* 
cal scheao, which ia probably aot repeated taywhwr« la tao world 

and which «ature« for too Bulgoriaa eoaditloa« a good effetti**«*«. 
Shot 1« way tao first recoeauadatloa for too devoloplag iooBoaj 

iii by developiag their owa topper iaduotry aot to aooopt sutoaatlt 
the tlaoaioal eches»« beeauee there i« mo quartate« thaw tbay aro 
the optima teoaaio-ocoaoaieal dtolaioao. 

It ray ctattwt might taott-that la our ««toad 
tL-.t by ooleetlag « ocbeae for roaatlag of copper omlfloo 
o Oit rate o and ore« tao roattiag ia fluidited bod roaotoro 
ve c¡L«m»*,vb9 proce«« ir high produo tire,oam bo *utoaatla«d,sad 
erm*«« a good utillal^ <>f the ai^paur. 

Abottt tat taeltiag of the ooppor raw aatorlala wo algat 
reocwiwid the electrooaeltimg ¿ust like « ooateaporary 
C-uctl prooosotttatalalng im itself a muaber of 

CortaiaJLy here should be dome « good aaaoooaomt of a 
factor« ¿wat lit« tao aocettibility of who spot, tao prito of too 
tip o trio power, of too labour «to. 

Acoordlag the eleotrolytlc ref iaiag tao opimioao of taw) 
riaa spoolalists lo oloor estabUahod«fhoj «oflaltoly 
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ÎM?" ****** ** •U"ieS1 «iMtroiyW« „fi^, to ^^rt,- 
•f «k* Mrrwt *«M 200 //•* U tì,,^, d0M> """• " "W'r 

*•"*»"* of lvort.Bc. for th. dmlopl^ eouhtrt.. «iah  fc««, 
«W ro.owc. „1th c«*.r.tiv.ly hi«h eo.tw.t of oop^ t. 

«•»««it. whloh eowafvly „. »lth . low ^ 0OBtwrt* "* 

«••«oro th. PT...OO. of oopp.r or., m th. »orld i. r..trlci* 
It U U.o l^ort«t for th. dowiopi», oovntri.. th. Ml-ti- 

ta«.*l *7ol. .m th. fuu a« ,o»i.x «tuitfag of th. *T^ 
-rt.rtO..It Mt Bot ». forgott.. tkrt th. eopp.r r- MWrui 

•wlatU of th. B«!,«!« tochnolog, i. our „tlol, »„ B0% 

*_f* *** «* *J««i« «SMpl. of th. d«V.lopM.t of th. 
"'" y*""*0 pro• *••   Po«»iMlity «ut UDMIBM th. 

•f th. cospira UlliMtlon of «h. oopp.r nm mtmUÌM. 

^"—^-'    •• -••••"' 
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Za tha artici« iatreatad tha Bulgaria» • a aaaslag Inorata« la «to 
producilo* of aoa-forrou« aitala aaaarad la «a* laat 30 yaara, 
aad «spatially tfaa aa« iaduatrial «aralaaaaaft la «at ooppar aaaltla« 
aad raf ialaf • 

Sha artuole ooaprlaaa 7 eaaptera,aaaely 

1.A gaaaral aohoao of too ooppar   r*oduetloa la propia9« lepuhllk 
Bulgaria« " 
2.Proparlag of tha ooppar raw aatarlala for aatollwgioal proaaaalaf. 
3.MJ« aaaltlag of tha eoppor raw aatarlala la aa alaotra-fusaaaa, 
•.Tttiiialaf of tha aulphur out of tao ooppar raw aatarlala. 
3.0«aaral aaalyala of tfca aliatar ooppar aad sulphuria aeld produatioa 
S.Ile«trolitia ooppar raf lalat ay laaraaaad daaaity of tha «uraaat. 
'•Coaaluaioa* 

In taa profac« ara gire* aaao data «alca Illustrata that a "aaa* 
airaola« aaa oeaura« la Bulgaria »laaa tao aad of World War XX. 
la a porlo« of laaa taaa 90 paar» taa aoa-farvous aatala ladaatry 
aaa laaraaaed ita alalag draaalag aad aatal aztraotiaa capacity 
aererai thaatha af tlaaa. 

Xa tha flrat chapter la uaderllaad,after fully dtaorlblac af taa 
aodera aad original technological aaaeac of ooppor »reduetlea that 
it usuree a high grada ^t ostraavlaaa af tha aala aoapoaaat -— 
ceppar aa wall as tha axtraatlag of aaaa of tha aoaoaalttaat 
noata^alplair,aalaaluattallarliai,praaiaaa aatala aad other«. 

the Wale teehaalogleel eparatlaaa aad a «aheaa of taa «laat 
Msouigoaoat   ara giro« too. ^^ 
la chapter 2 -tha aaklag <»i*,the fr^mg and tha rc^tta, of taa 
cherga la fully d.eort»ed,tho fluidlaed had roaatera «alea aM 
fully applied for the raaatlag of tao ahargo ava glrea ulth «hai» 
charaoteriati« aad la palatad «at that tha aaatarlag af tala ara. 
co¿* waa doaa far a flrat tlaa i* taa world «y tao Bulfria. ZaaâaUt 
ïhe applylat af tal« praaaaa aaauraa a high «r^tirl«/* 
capitati   lavaataaata aad lahaar «ad aaa ha fully eat 

, 



it 
a* 
of 

*****td tht probloat of olootro- 
ltlat.oloo a mm   pre«, for aaloh aaatortaf oa a largo atalt 

' amlfarlta apooiallttt art tao pioaoort.tat olootro-aaoltlat 
a baait tooaaollalotl prooooo la tho ooppor productioa la 
••fia bottata of lai tpoolflo poculiaritio« aid oa tao batlt 
ttt ttabalo-aooaoaleal aooouato.i, full doterlptloa of tao 

^»»•-•••Iti*« *«*»teo it airo« oad at too ooao tlao ito fra- 
-—* dorolopaoat.loo» dlfforaat tabloo aro giro* polatlat oat 

totaaiotl data of tao furaaoo tad rosiüto of tao oltttro- 
Itlag tad aat baalo tooaalo-oooaoaleol ladooot.A briofly 

la givo» about tao ooarortlaf of tho bUttor ooppor 
clattloal 

^  _ - ooaoidoro tao «tillattloa of tao tulpaar oad pra- 
daotioa of talpowio acid. Tao dust oatohtrt tad tao olootra fUtori 
•"•**** doooribod.tt «aU ta tao lattati« for tht fatar« ro- 
itattiattioat la tala dlrootloa.fbo oalpaario told dopartaoat 
tfpUaa aao ooataot aotaod aaioa givo aat pottlbilltr of «tlUtlag 

•# H 99a^»aad aat aa asaat of ooattttiat 9W tai 
lta\ 99»09K» 

tao atrattart of tat priât «tot of 
if tao protaotloa of bllttar ooppor 

it ptiatod oat that tat profitabloaoao 
fa» aa% flrat la about 10» oad for tao aoooad about 1«*. 
2a apito of tao foot of tao food roaalaa poaalbUitloa far la- 

af aat iadtota art glroa too* 

a? of tao 

It la paiaftodoo* 

olaaarolytlt ooppor raflalag by latrtatad 
dottilo art gira» at« tao til gai I ta 

applpiag of a 
t*m 300 to 700 A/a*. 

at a pattat la a aaaaor of f arala» 
it tarata* —le *t Xtalr.Jopoa aad «A. 

tatloa far opoolal 
far aao pari* at tfea 

of 
it 
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omo* vooalraoato ovo aot aocooaary.ftho adalxuroo la «kt oaodle cop* 
po*,oftov sofialag aooordlag the Mthod vomaia la tao cathodoo 
«te oca» a* by tao ooavoatloaal olcotvoUte rottala*;. 
To characterise tat ecoaoalcal result« from the applying tat aew 
aotaod ooadltioaally are glvoa three hypothetical Yerlaate by 
cmrreat dea#ity 300 l/a2,320 A/«2 «a« 350 A/a2.fhe iaprovoaoate 
of tea» of th* tecîaalc ûconoalual iaäocea avo   ¿ivea la dottila« 
CfcaaJivJg-treate the problea» about the geaeval deduotioac aad 
recoaaoaaatioas« 
Iroa otta of the* lo clearly uadorstood that tho Bulgarlaac 
eoald alta jaotlf icatloa bo latoaelvly prend of tao progrcM 
taoj baro acde la tao past 15-20 yuava la tao aoa-ferroue actalluv- 
«y laolnalag tao coppor aetallursy.Salo papov la writtea to foot» 
tao attoatloM of tao apoolallato cf tho developlag ooaatrleo to 
talo ttrlklac progreee la tho aoa~fevroua aetelXurgy ae a favolo 
oad especially 1» tho coppor neteUuvgy   aad to cxproio tao veed- 
nooa of tao Klaoxiaa epeelalìste to reador thelv aoolotoaoo to <*M»4 
collofooo free tao developing countries. 
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