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INPTRODUCTION

Vatll Yorld Tur XI _ie ~uxity of the wmost ctandard meyals
was less thon Y2.Q per wouse A Lo metals  roachiiog 99.V9 L5
Purity were vrodvced  in neglijible cuantivies, e wetal
purlty was detormained Ly cubtinceien of wne suacary content
0f 5-10 linmited coatimiounts from LGO ner cent,

2« Nowodays, the techni. .o ¢f produeing ourer metals has
greatly adverced, Croation of scaiconductive devices,uuan-
"t'um amplificrs, microivaves ang liht radiatioon sencrutors,
sBupcrconducting materiuls, susleor reuctors, vocict nnd Jet
encincs is impossible viilout pebals of  copcciol owrity,in-
cluding le:d and ginc.

%+ Today, orocesses for production of many metals,molud_'mt_;‘
lead and zine, with +hc suntary content of impuritics I.1u™7.
1,107 per cent and often with the liniting contont of 20-70

and morc elements have heen developed and wastercda

&. Depending on the ficld of application, metals ave dividod

intc thrce groups ¢ mceuals of conaercial puriiy,uscd senerally

oo oG fhr‘ structural materials ; purc metals, uscd in  clectrobaci-
nics and bigh pure metals, used in new branches of bochnics.

2+ Lead and uinc arc tiose metals ¢wwhich ocre used 1in ell
tiiree CTroupS.e

R 6. Lead of comaercial urity is used for makin; acruzulator:,
| ceblcs, rolled uctal poods, whlte lead, for ethylating ben-
3’ zinc; for brazing end so on, Zine is uscd for c<inc pletia,,

. for brass zud Lronze preanctioa. for produntion of zine
/ whitec anu for other purposce.
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I, LEAD SLMOETIN Pa0C.ia35kd, DilivludCi CF LEAD FURIAY

ON il CO/IPOSICICN OF RAW MACLRIALS AKD PROCLSSING
PSRN L o s

I3, The purity ,,rode of lcad and 2zine is deternduned by Lue

coavosluvion of rowv materials and proccssing techniques, :

Blast smeltin_ of a sintered char ¢ is the aecin lcood sinele

ting processe Yhis process yields aboud OS5 pov cenbé of vorld's

lead outpat.

I4, For tho rcceat years, blast-Tuxnace smeltiug procuss hag
been greatly lmproved due to oxzyjen enricucd blast,which
wag LTiret realized cn a comaercial scale lr the ULSH and in
Caiada.

I5, In addition to blast-furnace smelbin, the fellowiag
processcs arc uced-for lcad concentrate troatment 3

a) oswmelting by ore=heaxth proccrg., his lind of szel-
ting is cmployed at  thosc plunts , which bave in Gheir dige
posal very rich (more chun 70 » YD) ald pedey, U5 50 lupupie
tico (conper, zinc ) lead conccabrobes,

b) icactor suclting in short-dium rotary furnaces.

¢) ilectrosuclting of ciaters It 15 oaly employed at Roa-
gher smelter (Sueden ).
15, In the USSR on pilot-plants, an estircly nev process of
lcud—-zine concentrate smelting ic being developed, Yue heart
of which is Tlush smeltin, 5f these coaccabraves in an abe

mosphere of cryua with a further cddicional treatrent of the
melt ia cn clectric=furaace of tuo cussenbly,riciding fluid

zinc and lcad.

174 whe cosposition of lead bullionr /werlinlel/ dovcads on

the lwporitice contean® in a charge axld Liuctuvsies in a

greab cxtent. Locally, wctal conbent in Leud bullica cquals
95«08 »er cent,

2. Liad JULLICd Hialadlic Pa0Gaiund
I8, Comucrcicl lead naxisy is deturmined ©y the jroccsses
of bulllon rciining,
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7+ Pure lead is applicd for noiking some special kiids of
accurrilators and uure zinc - for asking silver-sine aicue
melalors and spocial 2lioys Lo Pressers caasing .,

8¢ Lead nnd zinc of Eigh purdty £ind wh:ir apoticucion in
atomic fiecld, ir the production of iwainoschores and swunie
conductors.

¢+ The gencral trend is seca in ever increasing denzuds

- for rurer lead and zine coven in those branches of industry,

which formely have bron sabtisficd with less pure metals
( for instence, engincering, mosor—car indvso. /s, ec. ),
This mnkes metaliuz sqvn santinuously improve processes
of producing purer mesals,

10, Today, the movement Tor metals purity Low become an
Anscparable part of tuc techaicay DProgress,

II. Mioh pure metals povais to carry out rcsearches in the
field of fundamentad scicnc.s, sipnifying a new stuse in
the development of science that can lead to a revolution
in technice,

I2, Since the metal purity is determined by the technoe
logy of their production and by refining proccsses, toose
problems will reccive spscial attention in this ruport.




15, h oroacen. ot pelining lewd Lfrem 2opuritice is of
a rees luioortmane both  for gebteluy high-_rade lead and
Loy lowerin, looses of lcad and other velucs in mevallurs-

.
- o Newoo Ny
glcal proceciing,

20, the orootest metal lesses ab Lbe stage of lead refining
talie oluce when lead 13 purificd frow coponer and from'noble

metals inciuain; Jdross and cilver foam trcatinent,
2%, Lead Ladlion ceilning 1s usuolly accounlished witn pyro-
methods with the comsccuvive rewovel of the followin impurl-
tilcs: cormor, avsenic, tin, ctiolum, noble mctals, zinc, bis-
muith,nacnesivm, colceium, After copper droc. itz with a pyro=-
method, leaa con also be refiuned by eloetrolysis,
22, For thc recent yeurs some refining proccs.cs werce iupro-
ved, amny cleaning operaticns are accomplisbed with  a con-
tinuows scencuc ( copner drogs ing, softening, derilvering, de=-
vincing, deblocmuthing ),
2%,4) Co_ror_drogcing, Lead bullion copper drossing is the
first stose of rofining and almoss at oll the pients 36 is
realised accomdins to the standard schemed roujsh segrejabtion
copper dros-ing with getidng rich copper drosses and final-
wilh sulphicr,
24, while purifying lead fvom copper with a scpregation me-
thod in kﬂttles';bout I2 .2 of lcad, up to O »» of silver,
up Lo 6% % of uld, up to 60 % of stibiun and more than 30
of arser'c from the content of thege metals in lead bullion
arc trancfesed to drosses, Lince gain of winich cquols L0=20 .
25, Dror es ore processed difrercntly. At co.oe caclters thoy
are conveyed Lo a siater choerge, at others tuey are cielted
tosceithier with other returas in wlost fucmaccs. dhe moout prace—
vl ¢d method 15 drosu samelting witn Llwx added in reverbe-
vatory furiaces.
26, 41l thicee proccoces  ospecially above mentioned two lead
Lo o _rect accumulation of wetals in Ghe proiucts of lcud pro-
duction, 25 a sijaitiernt nost of coonoer end otuer mcehals,while

drosc snmeltinge trauncfer to the lead bullicn and 6.1 agalo
turn to dropsus. 48 @ result of a centinusug cligculution of

*
& e ot -
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susditioo, passing into drosses, | 0dd, SLLVer, Copucis ane
ircusate ﬁuxiw; tue procdaccion  cizenit
@=~% tlice Gore ©opared to Yhe iaisl L cogsent of Lacse mee
tald o orow natoriuale Wi facren. o metal ANGE0S, Lun ey
ouBut ey Joweres Bhe o0 2oke oy of bhe moan metalieegical

< S do uy . BEEN P
Coerprone wtillizcavion oG L0 Che

27« D Pond roficalo, Ceonoval of Ao, ob, snd 80 ). Loond sof-
vealn, i done with oxidicing snd Loaccoing nethowa. Owxldizing
nabhod of seftening ds realisced in roverboraborr Fornicue, o=
[ETHLL, wceording to a boaton sobcaes Lepurs 20s axe onlilzed
with aix blowa into the b UL Ubrou, i subnoer ol stecl oo,
The rroctice of bhe Yord Lirie saclbor is o caacastericiic

exaaple of oxidizing lead coftenin. accordin. o a contimuous
seheune . wilh tne continuoas soltealn,, by oxiaakion, produc-
tioro 1o dnecrcased, the zonuumption of fucl rad mwiial Labour

doecveasced.

23s ln sone countries alkoline wotbod of cortendiaWylolding
"Adry" welts 1s proctiscds. In che Uodid refi:lag mewnods wibl
gevivin, fluld melts ors Cmgloyem, Tnic prucess advanuvased,

i
N

«.

compered Vo the oxidiving netzed,in setiln clitcdine aclio,

oone
whick conboiln ncgligible cuannbtiiics of lead ( I-5 » )3 1t
procecde  a% a low tcaperaiure ( A00-4.0Y € ) and 4-Y tines
factoer,

<9« Aftcr coftening the coatent of crsecaic ond aunbimony in
lead ILluctuantes in the runge of 3 fAc~ 0,01 ,= "sracces ",
ob - 0,1 - 0,025 5,

30. ) opdlvcring of lende AU olh tie cuelters desilvering
of lcud iy accouplished wivh %zize. Ypis operation procecds
with ilutervals in com:zon ves: elg and ot soue sweluers coati-
nuously in spccial vessels ( sort liric, Jusbralia wod ocberc)
5L, @ Devdacing oL lead. Dezdicle, of Zeuwl ot sacliore ic
derne by diicercnt methods i alloliae, vaGuwi; o¥iclsie; and
chloriiiving. In ohe Ul cad in some ocuns cnuehbrics the al-
olize noethod is cmoloyced.

32, AL Port Yirie uhe procers of conilnuous vacuuad decincing
in a speclal agpparalusd is preacticud. .




L. Whe omhdiaing deziacins o reverberatocy furascos io uad
CLhe VoL S dunker= bddd (JJi ) and rricdvich Magune (Db D
L onelapr wltlh ehloednge (as L5 pracvlsea ab Lhc eranbech (ol )
s Ulponedy yorka( iy olavaa Je Whe procoias procteds at oo Gra-
Coonure 0o QLU guw~4uud L, Afbter denincla, vbe dold colnbals
51 0,07 o U3 L2 ok zlut. ‘

She C)_lobinacdiinge “he penerelly uoued petiod for bicuuih rond-
Lol o« o) o 0D kG cobhods Yor weuloevin, Lebuer debde

poiping bhoy add Cribiugs ab Home BlelLrSe i nesiug Ly 1auro=

guced  dircetly into the vesoe .1 wnd coleium i ndaca an o liga=
ous with leade Usiog this scbhod the contecat of bisauin in the

1.4 i luscred Lo U.0F -0, LO7

., dn the sovict Union a continuous process  LOT dcbigauthing
. : 1
wiih coleiua and na nesium is develoseds

L, dhie process dor ol tomithing of lead with potassiun and
eslaluihich wui coveleped and m%sberca 46 Lhe suoleuvl-uw0do

iter (Meonce 3 Ce ) luterest,

o 1 Fiacdoreldning.e Flual refinicgoof lead a% ali lLue
olters 1o accorplished vith  codin hydvoxlde in coaon
s 1o, tuds s o batch proccsd. Phe reriniog operaticn been
omolelbed, wae ameliers yicll leed  with G euu=S e % COIL=
Lot of the main meial vhav corresponds to Llc "oUt trude
~ark of the ULsk's stondarde

e At soue producurs the clectrolytic relinin; of lead io
cinloyede krnviowuly drous.cd and,in oLc cuse of tin pr.scnce
cad more than U3 v arsenicun, softened lecad is delivercd to
he Cloc'"gl";-

e Coshode lead ,producei by an clesbrolvelidy, after v=ching
1o tomeliod in comson retining vesocels wid is purdticd addivi-
onal .y oub ¢X the remaincd ctibium, %in ead uarsenic YRS : |
57 00=-GEH0d e

et

%36 Lhio cluctrolyti“ rovinios of lead is practiscd ut L.c
vorks of »rail, bLast-vhilcaro (USA ), Croja ¢ rerv ) mnd wade

m

Covino (EUaly ). jlurina, Calto,Pakekhnry wagonocely (”u?»u)-
A sol tion of hydrotluosilicic ocid norves 2o clecebrol, oy
wmsil 4o, a sulphouinie acid clectrolyte was uscd 4ié wi N UaVaiide
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% SOUC HET PROCISGLS OF LuAD RLs/LULOG AdD Wa.alulufd
CF IMuwZBY PRCDUCLD IN.ualLpJATE PRODUCLS

a)_Continuous coprex drosyin, of lwud buliion in an
~clcotrde furnicu,

79, Since 195% in the ooviet Union rescarchics arce beln : cone
dvcted in loborevorics wnd on a couuercial scale 1oxn duproving
the process of coyper drossiag of lead bullion, they are ful-
filled in tuo Jicections ¢ 1) to btraansicr copner ab Lic stage
of drossin:; dircetly inbo the watue and 2) to rcalize dross
treatizcnt in an electiic furnacc.

40, “he main featurcc of bolh nethods is the application of a
furnacc wivh a deop lezd bath, having a teaperature diop across
the unscr layoers of oboubt LO00° ¢ cnd  at the bottom of

about 400° C,

41, At provent, copper dvos.ing, convertin_ couper dircetly
into the mabliee, is fulfilled at onc o1 the asmeltcrs of the
USSR in aa clectric furnace and av tlhc cuvuer swmelier it io
rcalized in o furnocce with a flaae hcauin;./ drossed Lewd

is taovred out ¢f the Lurnzce concinucasly turoupgs a ol.onon,
the scunplin orifice of whick lacutes at tue level of tne furw
nace bobLuom.

42, Lead concentrate and negligible quantivlies of soda arc

yscd as reactants.iatriun salpbide, Torzed thicreby, lowerces
the temesabure o the matte smelvia, and tue lcad coatent in

4%, Conser dros.iag in an electbric rurasce wsas thc rollowin,
edvantagesitue reaained coprer consent in lecad is lower, cas
evolution is d.crecasad, tine Lemperchburce control is morce accu-~

rate and tic lovour conditions arc beticer,

44, Copner content in the drocsed luwd is 0.1-0.4 .., 1he pro-
ccos is resistered by the inveator's corvtivicote of tue

UOGR Lioe 120320 wilta the priorit; Cate 1roa 24,Yil, 10,0,

Later vie process of conper drosoing was modificd s to desin

at Port Pirie by lnctaliin o spccial avrancnent for coodin
lead outcide tac furmace thav onabled to raice toe wn_rue oF

lead pHuriiicacicn frem conpor.

49e Lead contoent in the aavie produced by droc.in_ ie goacwnos

hi Ger. For leud romoval, the matee is wvondded wicn 0de in

sihicre-drun rotary furnacce (:orv riric) or inm o« Laull rcuvedbe-

ratvory furncee (Vilk je
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NG, Snother irootlion = dross bhuaclin. in aa elestric fumiace
GLth a doun Leod wawn = woes not ielude  the drogsin; opera-~
vion, bubt au zoh all cne lead bulllicn 1s treasfercd o tac elee~-

t

bric furnace Lub only drosses, Ll furnoce slucs ave groatly ree

n, the availubilivy of deecp lead bati ackes poossible o pro-
dnece  wolficicntly pure leud and coaciquently Lo eliminatc the
recirelabion of mevals Lnking place when dresces avc haadled
with obher methods, Shc method ig regestered by the javentor's
cortiticube of the USGR Noy I83 %90 with the priority from
IG.YI.IUSI.

4, 'the proces.. wequires the adidition of natrium sulphate and *
a rodacing asente. Copper coatent in the matte is  about 45=5070
~nd 1o.d  coavent 1s about 5-7 4. Copper converbing into nmatte
»oachies 96 . Doble metals and etibium arc conveortoed iabo

fa, Lop theoretical pases of the proccsses cald above , many of
Lol ccubures, including  natrluwv-sulphide oyotous ( Cuso-iiass j
Weomait s 3 anpmnaqS- GUJQ-bCG~ﬁﬂ Br bueu-¢o~~uaqo; Foowsbhio-
~liunsy Cu MwAUwleu—”dwd ) ,churacterizing copper-sodiun matte,

WL ‘1uidu -7

c) Rgﬂﬂyg; of arcenic from lcad producticn dusts
wvith o g:lobobizetion nethod,

0. Lony poiya.vaslic ores coatuin cscenbicl quantitics of are
]

scnic, During ove bunification it contwalaates leud, zine and
commer concentiatess Handling lend conccatrates wvith a hydro-
mobediue deor  method,abeut Vo . arscalc roeains in lend ree
siducs which swe  troatced in Lo.d snelbtcose dn vhe procass ¢f
blis -lurnace sacluing about OO0 .o of arcenic pusscs inbo sine-
o diebs ol blast swelting fumes and gbout 20-30 .o ot 1% is
romoved oo caleium avsenabe,while leod ds crined wilh wn alka=
line wclvo,.
¢I, ‘Lhos,lond produchion dusts ropresent ca nveenic’s coliceloTs
They coatain froa 3040 Vo 100-200 kg of orscaic » 0 toan ¢f
tne duste Juute contualr also In o 8 ocopnen b =Ly Leod =g
¢ - caumirm = I-43 rinc-ud te 20 and algo cume ruare and
scattersd  loienis, LeCs thule dusis arc valuitble rew materi-
al for mctaliur;ical producert.
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1:.‘-&1 , Lo Cfl.../ =~ H;’O(! 10 S R AT G 31(\“ ).L..a(‘ t‘.‘ teamal{)“’,
of lzad prsduclivn ond wedioing,

5.;:‘0 A e wInd v honn t'l}_ PV asn Ouul vl l.{:;]cval ﬂf ar:ﬁﬂuis ouc
el {hio toclinsiciootl morcos 110G commlex fotracbion € noa-~
fervous and 1opo wsteds hag born Jevclooacd ia the sovied
Union. This uctnsd is eigiobuocd Ly Lhe iuVuubor'S Curii=

. - s TS UL U { PR T s . “ P [ N . :
ficdt‘} 031 Zue AJ‘IG \'l[)f, Ll N :"L»,’)e( ": e ._‘. x‘:“_".‘ :)bL

e The medn featv o 02 1% ds the soonul Gica of Qusts with
sironz sulolur ol ca o dim geopniiavor viiull a fuieutt  wvaul
nic, treotnent of rellutc dn Jioid-nel fixrances ab a tempewe-

wre of 350-300° 3. pden vhewe eoudiiionzs aure thon 00 poy o

of arswnlc a3 well as selen, chlogiae i [luorise agre  olf
racted fron dusig, o AQIed oUsos Wl Some rare ckeaents o
transfered into sulphatc Yoo and are cxtracted into solu-
Flons ,when a hydromevalivcpiced treotaont of gulphativatior
products 1o uscde the lecacferoace degrece of wmuln ustalo-
zine and codgntun- in%s water soluble Torue enuvals 3u=38 .
The cvolved groenic is txagpod in a wotb _onclenudn; systen

and lcaves as arsenite or calsium croenate

95s Argenic reuovel by reeas of  culphatisotion of lecad duut
is 2 timen cheaper,compared with ian removal out of fluld
alkaline melte wfber liad sortcninie

50At the caterprices of she $ovicy Union industrial devi-
sions;dcaling with the trcutwant of lead production Custs
with the cbove mentioned mechod. erc built and put into
exploitation,

ad Klcetrntnernics of asilver foax
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57‘ A modern vechrology of romoving aoble nitals from silves

foam.which is prod.ced ab whe suose oo L.ad wullion  Gesda-
:

Ve::."in s...J‘“ T oh all *he snmeltters *3')3‘:.’)3—3-'&:'«5 Eos mlaeel
¢ i ‘ : ¢ . Y P b
Q.iStiJ.lG.tiOh Y 2ipne foam ailver foona &2 faperdu=saLl rolo;
‘and cupelaticn of silver load,yickd? i, a ¢nld-silver alley.

3¢, Trostuwont of silver foam L revorts koo sore co.ential

- e $ gt tens e A%
¢isadvantuzes, the nain of vwbich cro Low prodUuSULVILY ¢ Low
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~get pesovtry ot preclovs setals 1800 0 Ml deads Lo
vacorey o sine eae  arduous nansus.) Japour in bLa.ful curs-
grav-hpsicnie <innlong.

59, In I9.¢-40:7 a noa slecthaothornis Swehil -ua of udlves (2 =
grestrent © .o drvelopod wud cvamingd Ol oo roalcomsercanl oCu
in tho USobl”

0. In 1057 mastoring of a now eloc.rotheruic Ssehnloue oL T b=
~ pllver Loar, snrtead of the low productive retort actiwd,
carricd o1* 1o Faper-du-faur fuinur?s, wad conyleted in @
Sovies Uni~a, Lon Luo first tize ac a world praciice, ¢n o
gcar? of .“heo whole braush ot tis leud Lnlun%s,

61, Tho cloctaotloraie vecrnlgue of ~ilver foar trcatas=ns L.
rcdatered vy the anveaser' s caruiiloawe of Lhn JOGR Woe s yal
LIl
vith tae priorit,; Caibw SrOn I.HQI():J?"

€2, Tho new tecnninue of silveld foaon truabment ic bDascu On d.oi-
£411ing wine ol L0 Lo @ Had ifoi witu he Toliowin  coudunlio-
vio0a of iis vap..ir iato ibpad mouul end coavelriin, obly mreads
into silver lead Lo nre srice=-ti bt electrotheralce fumas 0, Fed
which an artifictally pr:pared Lle SLIves ac a recdsl.oue Lodl.

63, The clcriroshuonic plact oouprises an ecleciric fura ety a
liquid coulenscr, au rerticl pav=tropper and a flue for wrlv-
ing gasses off into a bag-10usCe An ordinary cohe 18 uscd 8

a vcducin;, ugent, rurnase chorge witn foam is machanlzcd aLd
4.1 accomplishud contlinuouglr.

Ghe As & rrooult of foam distillatiou in an alectrio furnuce
two producta cre prodududd silver lead and metcllls zinc,tap-
ping of which throu.n 2 girhou 8 accomplished from theo 2l Wl
pic furnacc eénl the conlunnoyw rospecbively., dic aelalllic oiww
1g upeG +n Copner 4rossing procesc 0f .ond bullion and oilver
lead in conveyad Lo cupelalsom for nobl> metals axiia o 0L,

05, Mo preecus iz chareesc-aned by the roliswiug telunivai-
eccncmical indices:

day'o cuvpuat cf tue plaxv ie +5 %onpn of foal par 5Q.0
of the eleoctmag furmacy peLlth cocag

dircet recover; <2 noblo aetalc Ante  wilTor lead as of
about IOC .5y Llead=Gletusedny iate liquid metali~9ihvo.
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87 Ac to crnverience of neaterin s tels nos procesc has showm,
the inveotonts  fYor bul.ddir end er ection 0o tao  electrols
mie plant (re comingaled for one-ilhrue ooulils.
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68, Lctals of Li o opuricy wre proa.coedt in relatively negli-
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comicrcial nrosaocidon Irola DLULArCOd wWOTa.
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zochanizcd and hichly productive. Onc of the teochoiiol acli~
cvesanto in pyroacsullurgy of zinc was  aesterin by faperial
Saeltin corne lead-zince conceantrabtcs sacliin, in bLlost rurna-
ces witi zinc condconscation into a 1l uid uccald, oi nilicaut
icoroveacnts in rozstin , sintering and roceidication ¢U zinc
also fovourcd the ueveluvoaent oL Luc pyreactallur _ical o=
GCLoCS 0L cinc production,

78, Iloorovezents of Lhe nydrometallurgical nrocesses of zine pro-
duction wore marized with the applicotion of rouctin, in a fluic-
izcl bed, imbdroveocents of calcine clocoiiication pirocess, lca-
ching, filtravion, ouriflcation of solutiong 1rom iurities aua
ginc electrolycia.

77, Cucccss of pysomesaddurpicil ssoocesses of zirie prouuction,
especizll s mocterin: clectrothermics wad blast-furnace soeltin
pedl So0srible to procesc more complex and low- rodce row materdids

73. As the world nractice wnows, in some countries, cuopocially
wherc Llicre arc resourses of choap clectric povcrynucn i vac
USSR, theo A, Canada, fustralio,epadngiujoslovia aad cowe oboer
countries, new ajdromctaliurgsical sime  plunts are being bullt
and thc £.actioning ones are bein, cnlar cde

79, ihec problea cf choisc,whc;hur pyro- or nyurosotaliur ical
proccss chould beo used, depeads upcn Luly Ltactors, noucly
upon raw matirial cousesitlion,upon aveillubilisy of oneep cleo-
tric »o

givea cointry 2ad unca a muuber  Of oLner rCoionls - oMOVLTy O o

70, I' Or coke, upon the Tields of zinc ap.licuiiuva in a

ghould (¢ ia%o accownt that a hydroacoal.ur_icol | yoccss.ag

L . . Ir s
aclicote!, wabkeo

for as tlic row daterial is concermed, 15 morce
hi_ .cr ro-uircacnts to a comclatrate jrude and, co o 3ulc, it
43 connccted with preater investments, 1a the end , tie both
procrs.ec chould be coasidered s persdeculive 1or furtier de=
veloraent and tue prodblex of their use mect be Solved in cach
coacriate case by mcans of carcfaul tocunical wnd ceononical
caalycice
3, FROT.So0 OF PYNCALDAL ULSICAL dilio ol ki

20, Ab Dro_wni, %als problea is  glven o grect ae.eatlion.

Aegcores 15 —adc in two dircctions i wczincin_ by istillation

and worlia - out chexicel metnods of purilication.
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85, Locently, o ootood of perifying zine Teou impuritics (lead,
avoorie, Lin, Jntiuoay, dron ) by acoan o nbvbures of alkuline
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85« Iroa . Iren, present tn mnoelectn g, dinehnrges or tLhe
cathode to-etlhicr with zinc ions, forzing tvo rhapes ¢ zine sad
2 8011d solution of iron in zinc, L7 "or  produciion of ~ing,
containing less tLhan 7,003 per cent ~2 iron, one casuld hiave
o4 more thun I-2 ng per litre oL iren ia ...e solution, a h /2=
rolytlc method for purirying solutlonc Ironr Lven with 1ts
preliminary oxdidation wiih Ran anese lonlace lg practised at
2ino smelters, Wnean the bydrolytlc ouriiicaticn of sclutiong
fiom the dust c cle ia done, the ztmosphcrie vxXyen,which under
certain conditionsg SEerves ao  an aclive on. . deing agent, may
{ing its application, such Yeshloue s wliidely usod at the SMCh-
ters of thc Soviet Unior, Ag a redult of 16, <ue to gone impe
rovements in pulp filtrutica and settiir oy kue capacity of wvue
dovicicn for lcaching dusts and oxides rus beca slijnuly inc-
reascd and the consuuption of Va2l C 0re hiul bean decreased
by 30-40 pcr cent. 0,21

86. Copner amd cadmiun, Both of these inpurities are morc elec-
tropositive than zine and, digchargin: st ti*e woixioun cursont,
polute tho cathede mctal, In order %o proluce rinc,contudindn,,
dosu than 0.CI per cent of cadmium aad ¢U..00 per cent of copper,
& solution should not contain more thin & /1 of cadnium aad
O mi/) of coprers For producing: nurcr sina (0,002 per cent of
cadmium ,0,0005 per cent of co.exr ), Lhe :u=i.w conteat in a
golution must be lowerel to 2 A/l wil tiud oL coper =to

0.I mg/1., ru.rification of solutions frea cooner and cadnadua i.
carricd out in the USIR by & continucuc maevi:od, based on a coun-
ter~current principle.I

87. Cobalt, Cobalt does not polute the - .tiode mesal but it
reduces amper cfficicncy. A xantogzenate 1w .iod  Sor ;:;urifyin;j
solutiond from cobalt has foind 1t applic tion 41 the usail, <€
A new meliod  of parificution Las ciro beor worked out 4 the

-
-1

o5 »

esscucc of whicin consists jn siwultancou- ¢ wentating of co,.pes,
cadmiua wnd cobualt wioh zine dust in 4o oresenze of s albiv it
ing agent. Antimcny salts arc used as  wn act.vator. [his ne-
thod 1s rcgistered by the inveatow's ¢ riificae afﬁ the U.id,
Noe 1174632, with tuc pricrity date frou .4 R

88. Works of o%ber countries widely use puadlicution of solu-

tlens from colelt with « -nitroso- A L2500l oo Weal 333:
; - .
uentution witk zinc Jlust in the presence ¢f arseaic saltoe
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€9+ ¢nloriics The presencepf chlorine iu an electrolyte inc-
Fewseo oorrorion of lcad-rilver anodes,rioing the lcad content
in tlie cathodc zime, icsearciaes ia tius Uosiet Union have shown
thct by the cblorine content of esbout 200 m /1, the corrosion
of anodcs quals cbout 250 (/t of zinc,when the cilorine con-
toat 15 increascd up to %00 a /1, the coriosion of anodes rices
up to G0O-I0C o/% of zinc. Murthermore, nluminium coils for
soolin; eclectrolytic tanks coriouc qulclkor,

9« There io a number of msthods for purifyin: solutions froa
ehlorinc. ey urcs wuching ozldes with hot water, precipitatica
of chlorinc in the form of stlver oculoride with silvor sulphoe
toy, procinitation of culorino with nmeorcurous sulphave,vtc, he
above zcntioncd methods have considerablo ghortcomin_ s and do
2ot civo a desireble effoct, The application of silver culpliate,
thou;h providing sufficiontly _ood purification from chlorinu,
will entiil a certain difficulty of oilver re_enorstion, _reat
1085c0 and hi h cost of ¢the l:otter, morcuwry salts are harmful
for thooe vho are eng;nged in themy,whilo purif,in, tﬁre adht
be reat losses of mcrcury and 1f eutercd the solution, it

My cauje gerious disturbances of electrolysls.,

91, A nothod of precipitation of chlorine froa solutions in
the fom of a s~mi-chlorinat:d copper has _ot e widc upplica=
tiom in tic Uuslk, Copper cake of cadmium producticn, contaie
ning coppor and zinc mostly in the form of finc metal powder,

i3 uscd for this purpose. Jrecipitation of copper is based ca
the followin: rcactiong
X U
Thio melkod of purification is simpler and chcaper it compari=
oon with other methods. However, the fina) cllorino content in

the ocolution 18 not 1lcw.r thaan L0-2S0 a_,/!..I

92. “hile roasiing o.ddeo of wmelz-proccos end fuases, a part of
ehlorine 13 valatilized, But 1a tils cooe the purification of
solutiong froa chlorire 13 rnesupcary as well,after it has
ascvLulated in the soiution,.

9%, Ia the UuR  an extrection meihod of _urifyin; zinc culphate
solutiocas troa chloriae has dbeen daveloped end exuxinasd on a
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scmicomaercial scale., This wothod 18 resictored by the laveatsr's
cortificatec of the ULLL und in patenteld 1L the Uad, AUstrla and
Relcoium, A solution of a tertiory arinc aixture (07-39 fracti-
ons) ia kcrosene 4o .sed as oL extracting agonle ALber crvrne-
tioa Lhe chilorine contont 4in golutleny yion lcachin, oxldes of
welz~-process ~r fumea L1g reduced from Y00~ 200 n /1 to 20-L0 m /1

08, A partiasl dissolutioa of the exuernctin,, agent doces not
cause any objcecslonable conasequcnces lr Jane clectrolysds, us
the solutlons of welu~oxidis breawnat,alics ourdi, in, {ron
iron and cracanic,are trancfercd fLor cal:@iac lcuching e

S5¢ DFLUINCK OF Tl wLLOTROLYISIS RALTE UPQH THIE
ZINC GRADU

$8. Lost of zinc eclectrolyiic rcfirerics, includin; all the
refincrics built before .crla Lar 1L, operate by iie currcnt
denoity up to 400 umjer per squire xzeter, only a fcw new rofi-
nories (Corous-chriaty,valley ricld, rorto=.nr_ cra and others)
operate by the currcnt density of 500 ampeper oieds and hd_hicrs
All the reflnerics of the VoS evmploy toe ourrcent density over
500 capeper cqe m.(up to CH0 auyeper cqead)

96, The incrcase of the currcat density roduces ths conteat of
impuritics in the caiaodc zing, discharin, at the maxiium Ccus-
ront ( copper,cadmium,iroa ,, but in tulc case corrogsion of ano-
dcs and content of lead in the uathode zine are increased,

97. The incrcase of ging contont in a ncutral solution rices

its viscoulty and mnmakes the rurinin, trom lupuritics difil-
oult, Tho rizin: of tho clectroipte teupcruture rvcuces thv
gradc of the produccd metal, a: the lajuritics dn tulo cese
precipitate on the cathode aor: oCtivei,.

98, Coaccrcial electrolytic zinc conilcind J,e)7, per cenev 0
tho basic actal., The conteai of (he wain iugurities 1o as
followss cadmiuam~0.CL »er cen®, couyper =00l per ceat, lead-
0.015 per cent, iron -0,007 per scnt.

99, Accoriin to thu p.blicationz, most of the zine clectro-
1lytic rcfinciica jrodice zine of vevarul  ralus, includin,,
pure «inc, coatalnin. 99.2) per viat of Whd dbullc ceval, widch
coricu ouis to tae "HB " trade mark of the Lowi's aliudirde
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27 8B £ thi o2l conhont is atvained
[t intesdreing, cert'Ln addltions ints the zine electrolyte
ReR woraip e, 2 Orojo  rplant ugec bavium  wvdeoxide as gn

<y s L ) .
cddirion, tue planss of donzanto snd Yolioy Pleld woe  otione
tiun maiye e For hhig A0S Ce  wn~ roltAnuiion of sucn addde

iionz dloen nok fequare high ewpenditeecr ond degi_nda oy

e reduction of vie
laaa conbenr &, U007 per ceab.  Mhe sooadand oF the boon
PTovidce for ni,ien zino (:;;I'le.t) ~ " @BY "y tre produciion
el Wiich L wslherad by ¢ SOovich rosncrics.  dine of
tho " WBY v oLpo mark has the woat curict liwitabticno as
to  c¢euper, lowd ane izon, the content of each ot them 'hould
uot exseed I, 102 por cens,

- g M ] Fa * { - Vo - ". .
anstoevations Ut Uhe sane tige CR&Ten

6. MDUTMODS O LIGH PULL LBAD 2RODJCVICN

191, ¥32 production of bigh pure lead threc metbods are
taaerally vied s purificaiglon by diutiliztiona, =zons rocrys-
toullizatlen aagd electrolysis. ln tie ULl rescarches huve
beea nnde oa puriiteciion of tiie elostool tic oine wibth JSe 3=
974833 por cent of VArdbysusia, the act.od of vacuws disbile
latlon, oo fractions o re piiked cui :uce liet sructicn,
tuc wdddle { bagie ) fioction and Libe resdducs sanie yield of
he nidile~ the purest sraction- wude Lo pur cenb, tae purity
or the procdiced =inc waE D)o 2095 ser olabe 23

“02. The Phrsicaleleshaical lustiturc of tLo Acudemy of cclen-
2Ce of e Lovial Ukpain™?  hag purlfic! zire by vacuwn dice
tiliotinn, Toe £nrit; has rcacned 2,000 per centy une Jiela
of such zinc macinted  to W per zeul of tho chuaxge v _nte
{Le <ine pariiy was controlled 0y the zctrod ot r~sidual

Biot.o e,

102, in Clecbiclzsis uornod of gine o ining bas beun worked
OLS 11 iny U3, Coamercial elestrslyile zine im ugei us aa
MLGc. The  Anodun  are placel inie dlopurcyid audc of an
ecdd rertotanng faurte, An cieclrol-%tc im a clocalal lus 5o--
lution of (4., » alnbiate, =hich ig DAzl 10w L0, per, aidluiiug,

lexd and tir vy cepervuticn on girg culiluss.  Lke deon puri-
flcation 7 5.lu%ions Jrem 1raoa, cobaly, nlesed. c2p, 3r, agscnic,
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~antinony and obther irpuribties 1s made Ly mecens of comolox'n,
agents wlth cubsequent wdeorbtion of insoluble cowplexces uy
the aectivobed charcoel. the final hydrolyvic nuriflcation of
polutions 4o rede by Lfroskly preparcd zino Lyaroyidc, oxdides
tion of lron and anTiwwory i, corvied ouh  wioh perhydeor or
oxygene slechrolyuls 1s prodreded by the current acnoivy of
00-600 aum.per oq. meters As @ reculy of L5, che matal of
99.9991-09,C295 per cont purity ,dcternined by  cubtruciion
of T4 impurities from ICC per cent ( A-,Cu,n1,Cq,8n, o, Te,
Bi,Co, Ga,Po,iln,As5,0b ) has been produccd.

103, In connection with »ver increasin, dcmends Lop metal ou-
rity,zinc,refined by the above mentioned mothod sVias vubgyec-
ted to a further rcfinin; by distillaticn end crystellization
methods and lbe metal with 99,9999-99,99399 per ceat purity
wais produced.

105. The following methods are used for determination of im-
puritics content in high pure gzinc 3 gpectral,cheaical-spocs
tral,colorimetric, polaro raphic, mass-gspectrometric and 1a-
dioactive mothods of analyciis.

106, At prcsent, a combincd scheme ,includin_ elcctrolytic

r2finin_, rectification and zone meltin_, is uscd for pro-

duction of zinc with 99.99999- 99.999939 per ccat purity.
® ]

107, Produci;ion of metals with high gradc of purity is a ve-
ry difficult prohlem, du¢ industriol demands for then dactabo
an inccasant work for decpcaing purirication, developing now
productive methods, methods of coatrol emd storage of purc
natoers,

I08. Pure mctals cain still nower and noucr positions In oob
ence and inuistcy, especilclly ia the neweot  Loiackes of Looi-
nics. ik'ipin; of metal nurity lcads Lo tue ducpex lhow wd .
of a cuostunce, revealing itc concealed prouertics and con-
Gequently pew cplheres ol use, +Purlt; 1o an Jnddsywnsable
conditica for brinzing ¢ Pard substancce stiucture to pesdec—
tion and 18 a bacsis for creating materiuls with predicted

nxeporiies.

-
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