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IHäODUCSIOI 

Uatil florid I7ar II   jiC vmrity ci tue most standard nopals 
Was leso than ^.9 ¿>oi ,,ut. A f^v aotalc   r--achiii.¿ 99.99 >J 
purity were produced    in ae-lìwible ¿«uantit.-los • lì io Ecfc«l 
Purity r/as detcramod by -ubtrau^ua oí'  w    sua¿aiV oontenfc 
Of 5-10 liai tod    üoatiuaitiantß from XGO por cor.*;, 

2. Nowadays,the technique of p¿?oduc:Las purur oebals har 
greatly advanced. Orcutior* of soaicenductive devices, «mon- 
tum amplifiers, nicroivaves and lijit radiation ¿oneratola, 
Superconducting naterxals, nuclear roactorc, rcci-ct and Jot 
«acunes is iapoaoible without metals of special purity,in- 
cludine loud and sine. 

2»   0?oday, procéseos for production    of many metals,including 
lead and zinc, with    the summary content of inpuri ties I.KT^.. 

I • 10-7 per cent and oft on with the    liai tin,, content of 20-¿0 

and more elements have been developed and motored. 

*.   »cpendin- on the field of application,  aetalo are    divide 
inte  three groupa  1  metals of comercial purity,used generally 

OC :..:^r    structural materials  j    pure metalü,  used in    ciectrotsch- 
.   nies and hi^h pure metals, used in new branchée oí     technics. 

5. I»ead and zinc aie  those metals , which are used    in oil 
three Groups,. 

6. Lyad of commercial purity is used for making   accumulator^ 
cableo, rolled metal Goods, white lead,   for    et,aylatiji0 boa- 
sine,  for bragia- and so on.    ¿ine U used for ¿ine platiaut 

for brass and bronze production, for   production of sine 
white anu for other purposes* 



<'«/;» 

r L i¡ A t 

X,    LEAD ßlLÜI.'i'Iiiu IViOCi¿5oL3,  Di^liKl^G*, Ci? LIMB Afil'ïï 
OH (flUS oü;:¡rOíI^lQH O? RAW MAÍ^IALS AMD PROQi^ûBiG 

13*   Ine purity ,,rcdu of lead and sine is determined by tuo 
co¿iiK)üii.iüa jjf l'eu mot*errais and processings techniques« 
Blast onielfcla.   oí'   a sintered charco i« the ¿acón lead siaol- 
tin^ process. I'hia procesa yields about üi? por cent of world's 
lead output» 

14« For tlio recent yearn, blast-íuiaaco smeltX¡x¡¡ process bes 
been    {-roatly improved    due to    oxygen enrivìiioà blast^whioa 
v/ao t'irct realised ca a commercial eoale ic, It*© UíiSü and in 
Caiada. 

15*  In addition to blast-furnace siuoltinj»  the following 
processes arc used-for lead concentrate treatment * 

a) ¿¿incitine; by ore-hearth proceda.  ¿Lia IdLad of szcel- 
tina; is employed ab    those plants , which have in their dis-» 
yos'il very rich (luore  uiian 70 /*> .ì/b; «ííKI ü,a'v,  US to impuri- 
ties  (copper,   zinc  )   lead cone cat raters» 

b) Hcactor í»aritine i11 short-drum rotary furnace?»* 
c) ijlectro3!.ioltias of sinter.  It ia only employed at fioa- 

shcr smelter C^/edui )* 

16.   In the UuiJii on pilot-plants,  an entirely aer process of 
lead-zinc concentrate smelting io bein¿s developed, thy heart 
of which is flash smelt La,., ùf these concentrates ia ¿UT. at- 
mosphere of c::y{joa with a further additional treatment of the» 
muli; in an clt.ctric-furnace    of tnc    csso^bly^yielainj fluid 
zinc and lead» 

17*   'Ao codoni ti on of lead bullion /werLblel/ defends on 
the imparities content in a charge and    i'luetuates in a 
Croat extent.  U....;uiily,   -actal  contenu in lead bullion equals 

9>-96 per cent, 

2« Lx-AÜ JJLwIOií hi-iîX.i'iJt PiVÛU'iikjii.iî 

IO«  Commercial lead oiiri-.j ig determined by the processé© 
of bullion r< 1 ininu. 
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?• Bar« lead is applied for making aowe special JdUda of 
aeoujEulatorB and ¿,ure sine - for rooking silver^ii.c a^cu- 
»ilatoro and apoeial alloys for pressai coati»!,;. 

8* Lead and sine of ULjh purity find thoir application in 
atonuc field,  in the production of   iuiainophoroo and stani- 
conductors* 

9»  ïhe general trend is seen in over increasing deuaude 
. for T.urer load and zlm oven in those branchoo of industry, 
which fonoely    have been satisfied with leso pure mótala 
( for instance,   en^noc.xin-, motor-car indu.oi.x./,   ,;i-ot). 
This mkes    metallur J r.r,r. continuously inprove proeeaaca 
Of producing purer octale. 

10. ïodoy, the movement    for metals purity has become    an 
inseparable part of ti,e technical procrees. 

11. íli^i pure metalo poraát to carry out researches in the 
field of fundamental ueiene.a»  si.-nifyinj a now sta^o in 
the development of ocience that can load to a revolution 
in technics» 

12. Since the metal purity is determined by the techno- 
logy of their production and by refining processes, those 
problems will receive special attention in this report. 



1'),   . -i,     proroe..  of refining load freía epuriti os io of 
a croca iaeorL-an-o both    for gcttiu,;   hùjh~,jrade load and 
for Xov-'orin^ looses of lead and other    %'alnea in movallur» 
Cical  ::roce': :i*i;j, 

20, x'hc ;j^;jtc t metal losses at the ¡btajo of lead refining 
talee place v/h in lo^d is purified frou. copper and frora 'noble 
metals ineluainj    drosj and silver foaa ti?cat:ncntf 

'¿1 f Luao b-i3 1ion refining la usually accontai iuhed v/itn pyro- 
mcthodo v/ith the cjnaocauivc rcuoval of the following iiapuri- 
tleüí    connor,  arsenic,  tin,   etieiara,  noble metals,   zinc,  bia- 
nuthfaa;.;nosi,..>!3,   calcium,  After copper droe_in¿ with a pyro- 
mcthod,  loan can aloo be refined   by electrolysis, 

22, For the recent years some refininj procca^cs were impro- 

ved,   i:ny cleaning operations are accomplished   with    a con- 
ti Inuouü nchciac C   copa or droc iaji   soft en inj,  dcrilvei-inj,   do- 
zincing,  acbiciiiu thins ), 
23,a)  Gpjierjira^::;Lnß,    bead bullion copper droüüing is the 
firet    ota jo of refining and alaos c    at all the plants ito is 
realised acooadinr; to the standard ccbeaei   roujh segregation 
copper drocrinr: with get ulna rich copper drosocs and final- 
wit h culpher, 

24. while purifying    lead i'roa copper with a correlation ae- 
thod in   kettles   about 12 ,» of load,  up to >0 y» of eilver, 
üp  to 65 ;» of L'y id,  up to 60 7* of Gtibiua and more thaa 00 ,t> 
of arserVc froa the content of these metalo in lead bullion 
arc trancfci-ed to drosses,   the ^ain of which erjualü 10-20 ,¿» 
22 • ûror  co ere processed differently.  At uo.:\e caclters they 
are conveyed    to  a slater charje,   at othora they are er.cltcd 
together v/ith other rcturn3 in blast fumacco. '¿he août prac- 
Tii  ed method   iu    OJL*OS^ omeltin^    v/icn flaxtadded in reverbe- 
r : 11 o vj fur znc ea • 

2b. Ji.ll  tische procedes    ¿specially above mntioned two lead 
to a jrcat accumulation of metala in the prouueto of lead pro- 
duction,  -is a üi-aificent na^t of coopti- and other nevaio,while 

drose 3«icl*.iar traucfer    to  tho lead bullion iid t:.-n ajain 
i etura to drosses, Ao a rcoult of a ccntinuouo circulation of 
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..,  onoo:^,; into drosses»   ^id,  silver,  oopp-j.-j  an~ 
id nrceiylo circulate auria; fue i>-.vt-io-;JuA    circuit; 

aar e ,c o... parta to  Ih s ini ti. .j. uon^cnt of theoc Jtao- 
v ;./>.:.. i-iai.    'JO to 3-icrc\'.:.. j    r^tai Ins^oD9   rusent 

:•'.,   low •;<.« the «..r-.;<,i<.---v ol tiv; ;::am notai ¡ubicai 
' _-'".'• •-"•• atili^aoion e-no oo cu. 

•-7«  i),-   •   .vd,,u3T¡,uain^^(x%.::icvai of *Wv  u>,   «nei sip. )« .Load BOÍ~ 

ucitiì«:   •"'.., done with oxi0.i.^:ì.iì;:: aìri U-ìKVJJI«; nctlioaa.  üicidisin^ 
rv.-t-.o.* vi o-oftentne; is realised in reverberaoor^ iruraacofc-f£;e- 
tv.r   L .,; ,-jcord:ui;; to a baten r.~hu.;iO.  I-cpur.;. .-¡«oo aro ooiüí^d 
with aj:. ,Motm into the b .tu thi>ôu,,h aubncrt/;d etcol OOOOB. 

The practico oí the Port firio s^oltor is o  o;joraoto.oiotic 
example of oxidizing lead tofteniu^ aüüordií>?j to a continuous 
GCheiiK t   ...ilh  tac continuous soi*"fccnin0 by 02::". da '• ion., pro due- 
tioi. ID increased,   the oonoauiiption of fuel raid manual labour 
are decreased. 

23.  In oono countries    alkaline laoihod of fcioftenia¿>;yloidi.nfj 
"dry" aid bo is practised.  In  GüC üi-Ui; refina arj meuhodü v.iüL 
gctuin^    fluid soit s aro employed» íhlc process advantages» 
compared to the oxiüioln- aethûd.in ¿-etein.,    alhalirie aùfo, 
which contain    negligible ouaatiüieo cf load ( X—¿3 ¿ )\  it 
proceeds    at a low temperature  C <TJO-4>Q° d ;  mid ¿4~> tinea 
i astoi• 

29# After coftenin^    the content of arsenic cud antimony in 
lead   fluctuates    in tho range of 1 Ac- 0.01 ,•*- "jxaceo % 
m - 0,1 - 0.025 ¿. 

50» &J-)$r¿&l&v}3&^ÚLÍ£¿&L A¿ oii '^ suöl-terü detiilvüring 
of leid iü accomplished with    »ino«   «his operation proceeds 
v/ith Intervals in coa-non veo: els and at 30iue Gíaelüero conti- 
nuously in special vessel»  ( *ort l'irio, Australia and o-hora) 

31. d) ^lùmà*)u^£jr&là< DezUiQiù-, of load  at caaSd'E ic 
dona    by difxeruit methods  ;  alcaline, vacu.au;   üxidi£j-~;r; and 
chlori'.ü/.inf>  in tho U.íJü ao.d in oene ota or eountx*ic¿ tao al- 

¿alice no tho d is employed« 
32. Vt £ort i'irie    tho procer uf cantiaaauo vacuum dosincin.^ 

in a special    apparatus is praeticvd. 



•    -i e û-i.iia^ •• aoslaciûs in r*vorberaéo-Q furnaces iu ub=ui 

'   ,,,!„• ,itb chlorine uua i= P•-tio, a    ub  U.o ^aubMli l'^ . 
',   .,  .. ..   .,„..'. M ,v ..••i.iviu  ),     Vhe price::., í^J^CüG 

at   '"'0 trJa"' 
„    .,» lV,j    v,u~4UUJ '-.     ¿¿'ter    uuúü»i;4¡j  tbö lead e o m. a.Oí Lì 

;;:.o:.i 0,0? to O.J ,¿ oí  üiuc. 

•••;-.  e)  i>:;i:;..u¿y¡l(t\.a. 'Jhü ueiiernlly uoud ¡aotiiod for biCLiuth reno- 
;'"*   .ifr, V^lcduii-.'::ñ4..;riCüLu.'a  method.   l'Or achi ovin.-,    leUur  duur;>- 
r iti/inr.-* Wey add MllUam at öoao    esliera» .u^culua iu intro- 

d,.'c^» "öjrco-tly iato the   veüoei uad calcina ic ^du,;a a- a lißa- 
J.S «Uh load, UüL:í3 thio aothod the content; ox bipartii xu the 

i ,ia :i.o ivwürcd to 0,01 -0.00? /-. 
'ta .,   Ja the àoviob Union   a continuous process    for dobi^iutbia 

lead with colciua and   nia^osium is developed* 

<ii-e nxo-rou lor   do« LoiDUtbin^ of lead    uxth potanaiwa and 
.^iW';hicb wus ac,veloL>od and metered at the iluuieai-*><Jo 

..-.•• Iter (Seance )ia oi ^i interest, 

...   i;  J'il-uOuXtai^^« riiial ï^iniu.j of    lead at ali  the 
•.-altera    io acco'V)LLGuud with    «odioa hydrosidc in    coupon 

;';:•>.. la,   tuia is a b^t:cü procesa,  l'ho reilniaü operation been 
.-wletod,   tue anoltetö .yield lead    with ^).'T)^>^.ß ?> coii- 
i vit of the    main acial uhat corresponda to  the    'W  trade 

:\ark of the U'Joh'a standard. 

¿Lì.  At sosie produca^ the electrolytic refining    of lead io 
^iolovcd. irevioaaly    droned and,in  uhe cace of tin pr^ence 
^d"aon. than Ü.J .. arscoicun,   softened lead is    delivered to 

¡; h e cl e e • ro 1 y s L a • 
y;,   Cuòi.o'.le load  .produce.! by    an olectrolvsia,  after waohinj 

ÌL\.v<nelU-d in    colu.ion rclininG vesicle and is purified additi- 
onally    out of the remained ntibiua, tin and araenic    with   a 

pyro-notaod» 

23.  '¿ho electrolytic relink of- lead io practised at t.c 
works of ••Vail,   haat-dhica-o (bJA ),  ^roja ( rex-u  )  wid L,^ ^ 
O-.vino  (Italy ),  Uariran,  Caito/faiceìchnry,Jananoceli^ (wa-ui).   » 

à col'tioii of    hy:iroCluo3iiiuic acid acrveo as eXcctroi.yto» 
until 1^; a sulplvminic acid cieotrolyto was ^sed as ¿¿^n-üaviuot 



2# Í30IX IÎL7/ PROClSüiS OF L¿^U> Ic^'lulUd AJU TiuA'f-Iàtfi 

Oí iffiüCBY PRODUCED IHJiuvIüíüIATfí PRODUCTO 

a)„ Continuous? copier drosyin., of lead bul4ÍQ4__jjLj|Jñ 
electric furuacc. 

29» ¿ince 195o in the ¿oviet Union r*..-acorchen arc beinw con- 
ducted in laboratorios and on a coauorcial ecale l'or ¿nproviaj 
the procese of corner dros^in^ of lead bullion,  they are ful- 
filled in two directions  i  1)  to transfer cooper    at the stage 
of droosin^; directly into the matue and 2)  to realizo droaa 
treatment    in an electric furnace» 

40«   xho main features of both znetbods is the application of a 
furnace with a de op lead bath,  havinw a temperature drop aerosa 
tho upoer    ledert» of «.bout 1.000° 0 cjid.   at the bottom of 
about 400° 0. 
41»  At proLcnt,  copper dros^inc   convertinw cooper directly 
into tlio inatto,  Ì3 fulfilled at one ox' the Giaciture of tho 
UoslR in an electric furnace and    at the other anelter    it io 
realised in a furnace with a flaiae heatinj.'-' Droaued lead 
ic tapped out cf the furnace continuously  enrouai u aipnon. 
the sanplinj orifice o£ whien laçâtes au tue level of  une fur- 
nace    bottoa. 

42.   Lead concentrate and ne^li^ible quantifies of coda arc- 

used as reactan.ts.natrium sulphide,  forced thereby,  lov/ures 
the temperature of  the natte saeltin0 and    tue lead content in in 

4;5»    Co;r:er*droc-inc in an electric furnace has the following 
advantaçes:tue regained copper content in lead is lovKr,  <jas 
evolution is decreased,   the  temperature control in    aore accu- 
rate and  the labour conditions are better» 

44«   Copper content in  the drossed lead is 0.1-0.4 ,;,   rue pro- 
cess io registered    by the  inventor's certificate of tao 
Uiìòlì ho.   l20J2o    ./itri  the priority date froa ?.L,ÏJ.L.i^o« 
Later the process of copper dro::aiu0 was modified    a.i to desi^pu 
at Port Pirie by installing a special arran^oraeut for cujiin,, 
lead outside- the furnace that  enabled to raise  tno ae_p?ue of 
lead purificacion fren copper» 

4^.  Lead content in the aatto produced by dros-in^ ic üoaev/uas 

higher,  ¿"or lead removal,   t;he Lia tv e is handled  ..i,- i soda in 
ohor^drua rotary furnaces (rori; Pirie) or in a s~mll rwve-.be- 
ratory fuma.ee {u¿^a ). 



h. : JLì'ì, ; oí   "• 

.'r6*  .Inothor uirc-tion - dros^ handling in aa electric f unlace 
with a áoc ; i*- .0  '„'¿vii - uoes uoc exclude    the drossia0 opera- 
tion,  but as not-, ali   tne lead bullion, ra transfered to tao elec- 
tric furnace but only drosses,   the  furnace sises are greatly re- 

el Liu Cd« 
/¡.y» The availability of a deep lead bath ¿uakes possible to pro- 

duce    Loffie laii-ly pure lead and eonciqueatly to ellainate the 
recirculation of mótalo tailing placo when dresses arc handled 
with other n^hods.   ¿he method is regesfcered by the inventor's 
certifica   of the UG3Ä Ho» 182 3596 with the priority from 

I6.ÏÏ.I%I.4 

4;. The procos- requires the addition of natrium sulphate and    v 
a rocl-icin^ a^ent.  Copper content in the matte is    about    4>-p0/á 
ruó. l<\;d   content is about 5-7 #.    Copper converting into inatte 
a ach--s    96 >.    Uoble cet alo and et ibi un aro converted into 

le'id. 

n'j>> for theoretical bases of the processes said above ,  many of 
their ...catures,inelading    natrium-sulphide systeias (  Ou2ü~ha¿S   ; 
F0;-.ía^  ;  Znb-i-.'a?S5  üu^G-Feo-iia^ü;  Cu2Ü-¿a>;j-saoa; Feü-orbo- 

-h'aniî;  Cu ...-•ibS-r'c-'-Iía^  ) »characterizing coppej^sodiuia matte, 

wure ütadiad* 
1 ..7 

c) Rç;r»oYi>^ of arsenic froa   lcad.P£9ductipn_J¡u^a 

JO* i-any poiy-v-oa.lic oros contain esentaci quantities of ar- 
senic*  Darinj ore bonification it cuataiainatcs lead,  sino and 
copper concent-ates.    Handling lead concentrates v/ith a iiydro- 

nol;;il.:.urjLc-d    meta od .about 7'J ••-• arsenic    re-iains in lead re- 
sidues uiiioh are    treated in led shelters.  In  Uie process of 
blastfurnace oao.Uin^ about uû ,; of arsenic pas:,es inüo sin- 
ter da st s    and bla at sucltin- fumes ruad about 20-;O ,J of it is 
ruviöia-d aj calcium arsenate,while lead is refined wiun an alka- 

line melt. 
^1.   -¿vu.Uad production duets represent cu arsenic's collector. 
They contain fros    j50-~'i-0  í¡o X0ü~200 fc¿ of arsenic p      toma cf 
tac duet.  s^a'.s contain  .ilso in ^ :  copper -w.a. -I;   iuid    -4a— 

Í,- ;   cadala a - I-4|   sinc-up to 20      and    also some rare    and 
acactor d    eleac^ts,  i.e.  thee dusts aru valuable raw materi- 

al for metallurgical producers. 



cl. 

y¿-.     *t I-oc aoot saclturs iiW.  :^:- , t^o t^indl^a as .vetujus 
in &interin>;„ JXmt ret.*-* Jow'iß ;¿;.    -• .-w.:tv¿,*lí*t.iat, and *o ur- 
latili,, arcenio ia    poulet» ..v <ua coolie at in $ t>3 toohaoio^/ 
Of lead pro¿Lic;tiua cid rotini;, 

¿:J+ A ine «i¿ir»cl o-»" Woati r: V¿ód ra¿yí; v-itli rc:iev»l of arsemi9 ou e 

c£ tho teclaclc-i-^;?;».!. p?.c'*oor   nd ceppivi* extrae t-ion ef noa- 
fer.vous and j;,.ro uo^aa bac 'i>c-'.-»    Uevclopcá la the ¿lovict 
union.    Thio nci-ind i.«< /.\-gist».;, ed ~y the iuVvAitorSs certi- 
ficate    of t>i iVviofc Uii^ .<'v,  r.Lïy:z í>ca ^il.l9>6,r 

54»  it.c ¡nidi? fea tir--o of it i«  i-he ^'onvl. »wioa. of ¿uats with 
strong oulohar acl:l evi v. et', a ^T.'cnulatoi- v-i«h a fui'viiCir    v*-oi^ 
mio, treatment ol pollata Jn   ¿"i.Vx-b&l i^macoa at a tesipera- 
ture oí* 33C~>Vj° 0,  ••»u'icv rliobo ce:irtiJ?.o:-3 -uare than ^0 ¿-UL* a 
of arc caie n.3 weil -aa r.u.U-n»  chlorine- ano iiuoriuo tu-e    ca- 

racted rrom dubia,   -'    iioii-x'ì.Toas and Suino j'aro eiü¿onta at: 

tranci cj-cd into sulphate ?2o?àz and are extracted inuo colu- 
.tiona »when a bydxome^aliaa^iorO. treatment of sulx>liati«atío~ 
producta io usua,  ihü U^icfoixiico acerco ci lauin ij<;tala- 
ssinc and cydüiun« into v/ater tclubJc for^rc equals ;)>-23 :-'u 
Ebe evolved ma^nic ie tapped in a v- t ^aaüleauin«; yyoUcn» 

and loaves as    arsenite or* calcium arrenate. 

55* Aro caie reuoval by weenH rf    culphatiöation cf lead du;..i 
io 2 timer, cheaper,compared with ita removal out of fluid 
alkaline nolta öfter l^ad Qoftoniaj. 

5S»At th© onterprieçs or  the Soviet Union industrial duvi- 
sions ¡dealing with the treu to ait o£    lead production duet a 
with    the ¿-bove ¡aentioned Utotnod. ¿re built and put into 
exploitation. 

d) Elee troth emules of silver ioaß 

57» A aodt-rn technology of rcraovin¿; noble n;tai3 froa silvtr 

foaa,which is produced at  r.ae  sta^o ~£    l-'^ ^ullioû    ñesi-»-- 
verini,aJjiioet at all the saelterc    ciapx*^-  b«o  otages  1 
distiliatiou er  lino f,?o.-i ¿iivor f.003 oa '^Der--du^a'..r r^to: 

and cupolatica of silver loacuyioi^li,, a c^a-311^1* alioy. 

.53• ïi-cotiaoïit ci silver loan x\ rea:ortr. hci: son'e eojeritial 
c'lsadvantc^es,  the nain, oi' which ero low pi-oduo ùXvity f luv» di- 
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rcct recover;* r»t prozio»;«» «'-tal«» iß*-.?    ? •*!**« ¿«cd*  i<^ 
vacóte*/ e*  ¿ino onù   >*r^&±m ASMíO.

1
. JUAOO* in lawful    citi* 

t'u*y-*ßyclcn***** c '•• vi¿M:«iSt 

59, la X9S"i*);? a ft3r* oI^etA'Othors.îc tcionul-"¿n oA uUvcv f; * 
trertf.ent --s developod u&d c»*iln«-«¿    %**i o •©sti.«M*s**ei*.t «e * 

in tao L'iX»^ •"*" 
r* .%- GO. la lì-*'/ naotorlnt; of * »©• «l«c *rotiM«i*to ttetolr.uo or 1 rt 

inr, oìlvcr i<.a*, i»f/U4A ©f tu* low prodaetlvt»   Stoffe JWCJ*öä« 

narrici 0^ in ffaper-*¿-íour ruraux», wm coapl#t#d tu '-.• 
Sovlow Uai^ü,  tor luo first tia« ix. a world practico«  o ti a 

eco.«..0 of VìO whale braiiob   of ths lend ìnduocrr. 

61. 2bo electo tberaio tecerd^uc oí cliver fow tr^asa^t la 
rectoterod h s *-« J-nveascr'r cor-ifi-fi^ of tM 'JJoR tfo •;.->**) 
T;ith tao orioriW üU froa l.If .Ici>?.~ 

62. Ito nu?- tetnnliuc of silver foas truatient Is base» o» «is- 

tilline -ln<î °rf *rt0    d i5aa i<ua sitil Ui** foliowlAc. condensa- 
tion oí ita »ap-^r iato üq'dd «oui! end o<m¥orita„ r*oblo oj^iia 
into silver load la P rea exe*--U Jit 9li*ctrothox-.aie ianuvì-i»  is 
which an artificiali.;/ ^x-marod bla,; acrv*c ac a redatte boOa. 

6J. ïho clc?troth.jr-ic pl«v.fc    ooupriaea au fdfccirlc furujce» a 
liquid conluaser, a:; cortili cao-treppur find a flue    for ¿viv- 
ine r»aoooö off into a bas-.^ae. an ordinary cok» le uacl MI 

a reducing uceot. Jrarnacc citargo «ita loa« ia oacbaaissed ûbA 
i.» accomplira continuous!,/, 

CA. As a rosali; of foan distillation   is an «loetrio furarne© 
two producta ere produced!  3ilv«r lead aad   «•tallio aiic»tap- 
ping of vrbicii thrown    a aiohou J.ô accoaolialicd from the »¿1-Aìfe- 
rie furnace enà tuo coa-tor^r roi*ccUv*ly.  ûo aeUaliic cl-*" 
io ubcd in copper droaaiar, proceca of <eud bullion and diver 
load io corwsyod to    captano*  for nobis notale ax-ra^am. 

Oí.  ino precox Is charectc;"j.2«i by tùo í:OUG7JL!A¿ teennicsi- 

cccuooical indices: 
day's cuüpat cf ta© piar* 1« V-f* *oaa    of toas par a<i.a 

of tho clcot^xc fux^aCd iicj-th cr^af 
direct recover,  cf r.obl-J ¿©tuie 'aito    «UT» leal x3 *f 

about IOC .;, l^d-9^^».!^. Uto liquid *«*aV-9.v. 
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pmtui ocftwu-jritiôû p-.** i % QÎ íoa» e^uolü .J^^^—WW *.../Urt 

trrp ,-ion. c»  clovtrc-iv;¿ ->-*# k,„#  Pí.«M«    sí radiéis., a^yat» 
(col.*:   )- »;D   to 20 iú> 

06. ^..Vrin;    Ui-_ acw su,t~jd for -ii»ir í;^3 tr-.atauift »in 

eooparl¿;.¿ • t*"i t \-¿ r-' -crt    crocea?,  a;«j„ -»odible i 
-io rcici    Ud -ar »:... ~iau;y cao to e^ ij.catiôû of GS« 

ÉXtct¿ct£*rni¿ ;-~*at latead oí several ixtoito g 
• to u-z'-^.^izc, thf ¡irocvsa ; 
- to rit le«,  u.v rt-co*/t.-y cí jo Ult  »üvc* aad lead   lato 

ftüvor load í_id   "^.J*, Cf  «Ir» a  iiwO    & c., -_n3t notai» 
- to t.}L-.ì;riv9 4r >aa íci-r.c-i-A &ad to    •/• cladc t<.%ú.£Mi# 

©fcretina i or iti *i   ^âtvsnt in cu. .-el famaceaf 
• to LìI-ì lily s •* ¿¿^-collection cyst uà,  0*. iac  io ìUW jwc.,i 

•to    ai.ih .:,• ¿ura-il    san.11 ary-L^d-uiic coacjitiwau ti*, ti    bur» 

«ee^lot ly  ?r.* luied  led i.'.wuois^Sion oí « ctaff• 

(57 • ^ t •-• .:. e-; 4fr,> . tí ri.«, j ter in; this ne.-; procoa~ has obutm« 
tt© invent ìcritG for bui*,¿in end etv totion oí t*io electron 
aie plößt ;i\» un-! • ìicatfd ior oae-thixc ¿ou¿ha* 

4, K:Oì>JJìX^ OF niai **;*<- Wu> 

• Kctalo of Li,,> puriv/   J:    ;.ui.-vì ü    relatively ûeçll- 

glblo    -.¿¡¿aatitic:    -id il la v.r,,   di¿.¿c-*lt  i-o difier thtlr 
©etfcierciul pro i- ewion    irt.*i   ri-". *r€*i    ..or«. 

<¿9«  iv-¡d ci ili.;-.'     ¿rx*j ±£ «*t»-d la    v ar*-tai,wö oí uw<j..¿ia ilei... 
and íor    ;>rc..j«ivu of    ¿uujn^ctof  J¿í*^.S  (*Ld i  arid    ci*^.i- 
CO^CTlivl-J    (*ti ',*-"b--ti,*roXf:   ;#~i.C«   l«-¿*d   wifc-:    t*.0      Úl-it/   OÍ    JJéjJJ" 

99»9999   •' i^ .'rocuctd by -02c íin^.^cí* tía ¿.-•«¿¿ht and Jo«¿*t--. 

70.  A acv:    -r, ti.o-i  of producici., r.í.-« pur-,  i cid    iü d^vwlopcd 
Oïld    ïîr-t     td e*.  .«.   joa.-ívi   *   wJ-I«.   *£ t-.ví  ---»i«     It  wü^)- 

riSC^   a;lwl;lC       -el» CtiVc-wi . . Kt.l   -'«J   „¿i   v    «CUOl^wiG      Wit- 

ti fUrta:-r v. - . ^    -crcur/ M'.í«;*.*  -;.*•"*     ^ç     *ct..oi i^ 

resistei--, d :>/ t.,    iavwatoi-'s  --r-i^*«,".-c oí   u..c    *»«.* 
Ka,  IIJS'O -.u.-   ,¡.e ^rioií,.-   ¿aie fw; 7«ï.-v7.     -«o icí*d 

purlt/ i» 3oôi>->9-»;7fctf ^toûAlystd ífr *.4  i*^wrf,ti«í# 

i 
# 

1 



:*«M  L    kc . „   .      -*  --   ...    *•*--.**   •  ,*w..>, ,.uc.;.f . 3 or lead 

*--. 1-1'-  .  *    ...-.-* i». ,  :   '. ¿a "* . ' -I,   * ' ,..tr puri«,/ f   .Quei 

^-rlfiCitLor. i.n-jwi.-'ìa    -*t .. crystuìU.^-ì^ca ìiu%*<* fine CìU* 

; .«-...r-ù. l'I        •-;-   * * -1  -•     i-'* r-i:J*.   i '. 3 ti,    c.Uv*,¿ oV •*io 

fiK Lit,    roe -..*-•   .».V 'V :"í* cae j ,",1 *'v* lo ai3^ ,»ro--^od on 

jdftx.- :Ui . - -t»  -.*   *'"- --'> •Ä11J»---  _;l«r.*   (Kvij  ),W!Jí'';  oleo* 

:ol^vl-' l**j*f i.»-i"i-.i-G wJ t-'.- ^-l4»l*/4í-i^ '.- acid   ' coluM^r*:.    a ti doe«* 

-;il;trî:   .la >r-cï*. * „,•     li* t  a  -'•><-« ;.- *'i ;urvr taaa -,.V^9 per 

:yi* wûfi ^0t    --iti» t.«-* elr>AÍ\r c!<í«t.rv*jrtt¡i  tusia^ d©-p üolutioö 

irlfia¿tic»a **ud diupurä.^ vlecir*:dis» 

Z¡.     une 

àm iítDíío^-*LiÁ.iíuic^ o:iaa /U»J> '*\L*U IîLTUAUCA 

y POR OU;; iiiuii** 

_.   Usui  l^Tj  zUn   * t     ,.¿-c *  --.a -«ily *iU.  a  .» ro.-vtcllUi*tfioal 

> . ;,.- ,  fc , i»d en  :ir*c    -*;_*; cil :;î;:Oîî  ü^ bovi ;.:-)-u*l ritorto« 

-i*,zl.ru- 4     -1-i'jvl ^ '.T'>;--:-J.-i;r. r**rv r-uli.vi L. vw'ViCai ro- 

"#   «ine . *>   -tuO   .»l?«.  :»ii   '---e pji5.'—d-ar, .Xî.U.1 p*-0CuC::^:î  itì 

....ULI«..   ,O  L'i oí   Ir ¿?    ,r.^.   "id i.j c^^d ::ui^iw-  i?i* ¿ina  plat» 

.-i  *  For Vu? r:.«;û- ^IìXTJ    :•   -i*t id i¿ aoCi^cd Wwoxu:;    r ai eia«; 

K  ,;r,idc ot ¡>;ic .oi.ili u\ i:~>l "Li.*.     ;iw ì  **.»*. * -lp of r,. e lirica*» 

• ;. r,  Uij.»'. r  .-rdrv-jcnM     -e ^ tri ^-,riì«/  >*or t*'. **>y px'^ laotiani 

ruU     levei-    .era    ci'   ci'-wL-.-jlii'-i^ii.-     .».-     ."- lower    ci  e tris 

4..J.I- caa.  .   .--.rtd  »:** dt-vulo^cai. ci  u^-ttr.ei. al Judical    pro- 

-j of aia"1  *r»'it.^,.iont   »«iwliuj *x* . rjV-*  a-*•*•-!• 

-,   la 19-.--  ;,    t»L©    s ¿v.  i »u.iar -J
4
   vd^V-ruit, r>rac~3^€o la 

._» vcrïc* ;  ^i . -  €   * ,JU»   JL^ w-J  *,'Jil»*-^    *   \J. i*o*àctaJL*.urUiiva.A—^4 /*» 

.;  til • -. ,.,-r ;.v    ,   ^J -«e;: ¿u...^ric-7 .*t  X.-' -^.i,   -*'   in  cna 

»^:. sir.:  'tod^a»*i.oa    »-^ b-.v.*; J'^vr*     ^u .a. -„ili be -«cvclo^od 

.rtíior    v' '» h^-**--»"iet;'iJ **.: _,icaî   líA-.-wt.tM,*;!^«! s-5^,-»ï A^cUcilP* 

2»   ^*4^i**èl  *'*»./4.VA-*   L;'i^*»*wUv   Jit-i»   «IIUA.JJ  
fif 

75, JP^ro", *.cliii'   i^ai   .-^; o *. *s o* si?^ ^rodac^ioa vei* baia# 

c^ftut^iiLi.  i^rcYcl,  w.f^â^j -»sv    -*i* thixtlat /eara ai 

•ai3   o*at~¿,  uad ^3 a JVJ^íIA «"1 It    <M*V  ***-^-»«   con **/*-**»§ 
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sochaniscd and    hichly productive.    Oac of the   technical   acax- 
cvuicnto in pyrone ¿al.Urjy of  zinc was    aaotoriaj by Imperial 
Socltinj ^orp,     lead-zinc concentrates saeltin^    in blast iurna- 
oco    v;iti: sine  condensación into    a liquid uccal*  oijniiicaut 
inprovencntn in. roasting  sintering and rectification et sine 
aloo favoured the dwVtd.uu^«nü of  the   x;yrcnctal.liu\>cal sro- 

cca^cs of «ine  production« 
7$,  Improvements of  the hyoroaetallurjical processes of sine pro- 
duction -vere naxhed   with the application of restia, in a fluid- 
ised bed,  iaprovenento of    calcine classification process,  lea- 
ching, filtration,  purification of solutions from impurities ana 

sine electrolysis # 

77, success of pyrQae&all-rnical svoccssco of zinc production, 
«special!/ nrsstcrinj    electro thermies and blast-furnace saolfcia^ 
Bfcrtw so sr: ibi e to process ¡nore complex and low-erase raw materials 

70, As the world practice snows, in soste countries, especially 
where there are rcsoarseo of cheap electric pov/i:r,r.ujn as \;se 
UûCii,the--dAt Canaua, Australia,^pain, Iugoslavia aad ao:.ie obi;or 
countries, nej ¿i/drone taüurrácal sine plants are be-inj built 

and the functioning ones arc bcin^ cnlar/a-d, 

79,  l'ho problea ci choice,whether pyro- or hydros fculiur^ical 
process should be used,  depends upon    nauy factors,  nauely 
upon    ra?; material eüu:;esition,upoa    availability of encan eleu- 
trio    -)0„  r or coke, upon the fields of sine application in a 
gives country ans. upon a nuabor    of other reasons,  >c-re0Vert  cs- ; 
Should tulio into account tuat  a hyorojic*al».ur_licai process,as 
far aa the ra-r; naterial    is concerned,   is more !,eelicatu",  uahe^: 
higher requirements to a    concancrate jrade and,   a^ a rale,  it 

Aa connected with c~c^ter    investments«   In the end ,   tse both 
proc^'S^es  should be considered    as perspective for fur-Cher de- 
velopment and the    problea of  their use nast bo solved in each 
concreate case by acaaa of careful    technical ana economical 

analysis* 

J,  FH0C„3^-*i Of Pri:0.^fA^.üx¿dlGAL ^ii;j ia^X.'i-ii 

G0# At prient,  tais problem is    ¿iven a crout aú-ention. 
acocaren    is aade in two directions :  ..esincin^ by oistillatioa 

and oorlsLa; out enenieul methods of purification. 
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81. ïbe coû'couii oí ijarv^i'i-'iû« ta rj'.,-t<lHo ulne produced by üb s 
elcol/i-otî'i.T.'inic ffoitjod rcacbco * p.vr. caii and nox-'á and    io de- 
terrain ça zhl ci,/ by t;hv» coapoüiulcr».    ^' .-.va initiai raw .no- 

rial» '¿"ht, rcii:.iiXf.'i ;5~  üúC/I sine    wil-b a *,uo\.;Lt'l.v.:ioioii aetbod 
onii-burcs ';«:€ j;.?*odi.ctj.Gu o:'." J.!,.-) ;."'^J-"

;
  ^otreo.   bcY/cwr,   cucii 

roíii¿i..";j  Cí\1::Aí1í;  ^csidcratlG ei;pOr.:di.tay'o    Où. p-jv/f-M   arid    soae   ' 
ditiicl'-ioà cac-ci.d with    eQui^cc/it d^c;!^;. i;sx» thic proceoa, 

32« A ce^ro^s/1 J o/i ;icthoU oí* pur-lj;ica-.,;\,eâ pivvìdoii    a partial 
ir.'provai at of %¿-i<1. £Cì,:ìO,  UIì to loci evia   :a-j.a content«  ¿ils 
m e tlicd lo hz,ß.<L on tbe ubando» uri*    solubility of metalo -ircpu- 
•j-j-iicc or their cowoounao ?tuü :rí;j.t -uf^peravuxu boon oban^ed, 
the nou-nD.xis^ pbaüea,ÍQC.od thereby9   IíU aopamteid by thoir 
specific ^ravrí^y,   '¿/^ lead üCAí-t-xX« :ai    ziac aTioors  czcccdß 1 ;•* 
aít~T üo^ro^atiau rollu.ui^. 

82. booüi>tiyt   a iclbod oí p^rif/iu.;-; riiiic £;rou Impurities (lead, 
agüenle,  tin.   -/cJaci,/*  ¿ron ; by ne ari?; oí rabrtiii-t^ oí alkaline 
and ídkcJ lie  erta  ctdo \7L\3 proposede  J:¿;O principal ruxo io 
ply ved IJ o i.'<". "by auch  xllclian rciclü  :.J: r,od:: ;•.:],   pofrasciua and li- 
tJLuïï.  j-'lìo pvacecd;c    ol ^incY  /evia,.- tao lead contant; of about; 
1.2 per >v;at,   adtb ìccacr, .i'jtv.l   ~^dcc; te    Inod  content up to 
0.3 w»     ^cevt  oonvicpticxa i.ò  a;>Out  u,3 !:;; pox- 1  t  o£  zinc,  dliu 
turtter i^üue tion oc    load aonxcirl i y    acjìci.vca by vacuum dio- 
tîiiiat.iûiî. ox   zd/'c/- A pilot -ploab í'or continuous vaeauu c>elea- 
ding has boon bailó    on    the f;u,j,\_.eötion ox  üb G Iiceiáal dmclüia^ 
Company and wo bono thai; tbo iopr^ctativa of this    coapony 
will be ßö laLnd an te     tell :>,,<? about  It :bi. detail. 

i'r, ruiU-iTü/'-íioiis or uOAi'jiniCiO ¿O:í äiuo ;d¿;jbdOLX¿.i3 
i!'H0U V.l, î üPP-cb   U:b..j.r  A../: C./'-ü^LiL; A¿  A ^jiO;^*- 

ij ij.-Uîx    C^.^Ii'IC- 'ki-     ,t*w'•V.j     », J...»'--J    iV.'Jl'^Vxiu,.'! 

84, lTbo purity oí' ^oiutioiiDt ma¿¿£(i for clcctrolyeio,    bas a 
decisivo T2'3ii'iiix::, ne^ Oïily    1ur  Li*o  wocaaicai :uid ccoiiouical 
indicci: oi   olocürcl^-üir.j  bat •Üo'l'^^jír.wr- al-JO  i tie produced 

. ^oi iw la a noutxtd oleo« 

trolyt?,  ix*on.  ccp;iC-rt  oa-tniiu^,   ot.-Uii'j• a&d cblox'lris    are of o 
grcato i:i'poi*tance lor    t;:c :il/.».c  ¿'rad-?. 



35. Ijaa . Iron, present in ,<n elcst..,.,: ,,<,,  dincV.-.rBeo o» ti,9 

cathode toother with zinc ions,   forxi^ *„ ; ,aoe3 . lln0 Ma 

a solid solution of iron tn sin0.  *> *wl.   p,:otiuc,l0B of ^ 

conWni^ lesa than O.OOJ per cent ^ iron,    ono ^j ...,Te 

aot moro  thoa 1-2 nC ;>er litro or  iron in   .,« oolution.    A h.l- 

rolytlc method for   purtr^ 3,lutlonc   -rou iron with It, ' 
preliminary oxidation aith    naya«, Voulue io poetice!   «t 

«.Jio emoliera.  ¡1,« the fcydroiytic   purlaeaticn of oolutions 
fcom the dust    cyclo it, dono, the  ^tinosohcric oxyjen.wWoli undor 
certain condition ccrrco *.    a,» «clivo    o^m^o* agent,  «uw 
find ita application,  ouch teoJninuc i.j ivlaaly uu.,l at the aaci- 
tera of too Soviet Union.    As a reault or it,  duo to   oono lap- 
rovemoato in pulo fiM^^tlcn ini ««i-f-»i. i UL ii-uawcn ana aett-iu;,,     -¿¿io cacaci tv of WM# 

division for lcachinc duote and oxidca hua been cll^-ly inc- 
reased and the consumption of ranwancuc ore h^ bean decreed 
t>y ¿O-40 per cent,  <-'0»21 

86« .foppcr,.„attsL&açiffllHBA    Both or  fchfiao lrv>urltien ox© eiore    elec- 
tropositive than zinc and,  diochartAnj as tha innxUua eurent, 
colute the cathode metal.    In  order r> ,W,ce e inc. COG tuiiUn ., 
loa*, than 0.01 per cent of cadaiuia and -j... I Per  :ent of copper. 
a solution should not contain nor o tu;m 4 a VI of eadaiua and 
0,4 at/1 of copper.    For producing purer :;i^ (0.0u2 por cont of 
cadmium fO.OOCm per cent of cop er >, the   ;a »iu_i content; in a 
solution    must be    loderei to 2 a./I ani U^í, oí oo^ur -to 

Ö.I as/1.    iUrificntion of yolutionc fvoj corner and cadalua i- 
carried out in the U3JR by a continuouc r.otJiod,  based on    a coun- 
ter-current principle,1 

8?. £2MItx Cobalt does not poluto    fcN.» -jti.ode meial   but it 
reduces amper efficiency.  A xantoçenato ,ju.,¡cd    for purifylnj 
solutiond from cobalt ban fo-ir.d ito application  In ths w-i^,2¿ 
A    new meu.od    of purification  bac  cl-O  ber,     worked oat  ,   tbi' 
essence of which consists in e imitane our. e  mutati-m of co^*, 
Cadisiua and cobalt ivi ob sin«, dui,c  in t.jo pi^ucao-.; of ua    -^tiv a-- 
lag    agent.    Antiracny oalts arc uued m    m activator»  l'aio co- 
thod is registered by fcbe inventora   c.rUi'icbvO of the UJJK, 
No,  117462,  with the priority date    frou >.it#Ij>3. ^ 

88. Workä of other countries widely- w pu^-tr lection of solu- 
tions froa    cobclt wifcL   •< -niïroBo*   fi napiiUÄl  ^ veil an e#- 
tientatiun with ainc duot in th« predone« of arsenic •Alto«*'* 
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C9« C^loxLtt*. '*&• prei.me^f chloride la an    electrolyte ine- 
J*«»*sc3 oorrorion of lead~í»ilvei  ofiodu e, rising the lead content 
la the catìjodc sine« ¿csearcàeo la tito ¿¿o/iet Unloa have shown 
taut by the ehlorlae contest of about 200 «VI,  tbe coxrooioa 
©f ánodos q--jual3 about ¿50 ^t of £ino,wbcn the colorine can- 
teat   la increased up to 5uO «Vit the corvoelon of anöden rie©« 
lip to 6OO-10CX) n/t of line» Furthcraor«,  ftluaialua colla for 
OOoXlnc electrolytic tanJra    corrode quicker, 

90« ïhere io a nuabor of methods for purlfylag solution«    froa 
chlor in,.  Ac; UT'-I W^ííúM¿ osidec with hot water, precipitation 
©f chlorine la    tao    fora of ulivo?    chloride with   oil vor sulpoo» 
te, precipitation of ehloriao with    raereuroua sulphate,ute« £h% 
»bove sectioned aetnoda   bave coaoldwrablo chortcoain0a and do 
not elvo a desirable affect* fa« application of silver sulphate, 
though provldinc sufficienti/ ^©od purification fron chiorlnu, 
•111 entail a certain difficulty of silver ro^enerstlea,  _xtat 
iossoo and bl¿h coat of trie    letter, aercury salts are harmful 
for thooe who are    eoi^iced la thea,while purif/in^ tkro algbf 
be    i^reat looses of aercury and If entered the solution. It 
amy    cause oerlouo disturbance« of electrolyuist 

92 • * method of   precipitation of cb J orine    froa solution« la 
liba    for« of a e'sal-chloriaattä copper hai Mot   a wide applies» 
tlon   la tâe uûùd.  Copper cake    of eadaiua productica,  contal* 
«lac; coiner and sine aostly la the for« of fine a«tal powder» 

is used for thio purpose,    ^eclpltatioa of copper is based ca 
tbo following react! cai I 

Oife    • Ou  * 2 Ol    . Uu2Cl2 

iìiio eolbod of purification is alapler and cheaper la    eespari« 
00c   with other aethods. However,  the flnoJ  chlorlno contrat la 
the solution is not    lo«cr than VjOSJO stVl** 

92»  ««bile roûwîta^ o.dLdca of iselz-proccoû cad fuaes,  a part of 
Oalorlne la volatilised. Äit in ti.la caae    the purification of 
solutioaa froa colorirò la    ne?oscary am «oll,dtftcr it    has 
aocvijulated in the oolutlon» 

95» X* the üüMH    an extraction aet&od of .*irlfyli»j tin© culphaa« 
solutions froa ehloriae bas boom d**v«iloped «fid ex.urtnsu on a 
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•oslcoaaarclal scale* fhia üetlioé. la rcciotorod by the   inventor'a 
certificato oí the Vijùà ma in patented tú the UaA, AUstrla aïidl 
Solglua« A coluttoa of    a tertinr/ aciue oixture (0^-J^ fracti- 
ons) in    kerosene io ^sccl a» a:*    mctrcict-tn^ ajcuU .liter c;rui*rm~ 
tioa the chlorine content    in SJùìUtient:  iioa lcachia,„v oxidwa of 
wals-proocao *i fuaes    io rvduocd froo ^CK>— SCO a VI    to ;5Q-¿»0 Etyi 

9%t    A partirli dissolution of the    exorne tin,; ojeat doua not 
cauce any    objectionable cosa e quena y ;* Jx «ine eleetroiyaiot as 
ta© BOlationo of wel^o:tt<kü w^4*u'flci»ttai'i;ui  ourii., inn fron 
iron and ejrneniotaro tranefered    for cuX;iuc iouebinj« 

ZXffC    GltAÛLÎ 

f$« Boat of sine ©leo tro lytic re fir erica, including   ail tbo 

ïofiBerioa built before» .'«cria »ar Ut operato   by the current 
density up to 400 ¿ot^or per oqujtr«? aeter, only a few now refi- 
ncrieo (Gorjufi-whriaty«Valley *iold, ¿"orto«—¡nrjera and otberaj 
operato   by the current density of 500 aap »per on. eu  and bijicr. 
all the refineries of the U3J*< en-ploy    tne ourruxt danrity over 
^00 Cü3p#por cq»  a. (up  to ££0 a¿v*per sq«a«) 

96« 2ne inereaoe of tbo current density rulucoa    the content of 
inpuri ti eo in the caUiodo sino,  diochar JA¡ . et tue noxious cw*~ 
rent ( copper, oadai uà »iron ;,  but in tblc cae® corrosión of ano- 
dea and   content of    lead in the aat^ode sino    ox« increased» 

9?, The inercace of aine contact in   a neutral solution ricca 

Ita viaeoolty and   aakoa the r^finli^   froa   laguri, tleo diXLl- 
eult» The riiiin,; of the ele« troijrt©    toayeruture rcducea the 
grade of too   produced netal,  as    the iw^oritieo in tuia cusa 

precipitate on tbe    cathode ¡acr- «¿ctivoi-y« 

98. Coaecrolal electrolytic 2iac contr-ina (jj*jik¿ per ctnt of 
tbo baaie aetal«  îhe content o I  the sala i^uriticj is as 
fellevai oadaiuav-O.Ol por cent,   co^p«r -OtwOl por e«*ût,  iead- 

0.0Î5 per cent»  iron -O.007 *er cent« 

99» According to tbo p^bllcatiooc,  ae-at of  fcbe    sine eieatro- 
lytic rtfInorics ^rodase ai'»c of »evirai jraJue, including 
pure ilac, coatainint 99*7) per cent of the bu¿tc ¿etal« waici*. 

correábalo to cü*    " UB     " trad« aarit of tbe i».**;* a *»";j*dfc*4« 



07 ínt.exíwLic, certain additions iiit-n f.oo s.inc «J*5troiyte. 
^cr^i^^.c,   ^i;- Oro.jo   plant U3es    baviuffl    ^yd^oxide a« on 

addiriont  tr,c pianta of Monsanto  wie«. 7aU-7 ¿leid   uno    nti-on- 

'—> — ut. jor -.;hiG -rirpocQi     -.Cà« r.;vlic:n,io..  of  yucìi artdi- 

^!^,'l°-"í n°î: r^U^rf; hi'^ ^^núl-cu,^ :-r,ci    decidir,,: any 
j.ns^c.'.Htxou,,    ~?a *t tl-c saao  time e/uOruve:;    rae reduction of who 
l¿ad o un ton4-    *- 

P^»v.i.ûofi lor 
Ol  ttii.lui» xi,: 

;o O.'J'J;; per cení;,     'JÍJv.» ::va^ard o:? the LuiJd 
r«i»:i--: ?ii? grado -    "' ^tj      ",  the production 

, :ui6,';ci',ì4   by tJlc    dovivi; rciiuoriös.    ¿ana of 
tao » lu» 4   "irado Pari han the moot    Goriot    liai ta i; iena aa 
tu    ccwpor, leed and ijon,  tho content of eacìi of than should 
fcot txceed I. to"5 per cent. 

HC3WOÜ3 CA? iilQü HJfuJ U&D PiiOIXJûWIOlf 

Iv*î» lor production of hi^h pura load    tlwoo aotbods are 

t'OûOffûiljr w^a i  purification b/ diatil^tioa,     sons rucrya- 
taliisaticr. and electrolysis,   in the U^.;.:    researches i^vo 

*°'^^te --a purification of tuo el^^o.lytic  ¿ine ;;ith  jy.S:)5- 
ÍU.^J por cunt of ouilty,u£in0 tho acWd of vacuum dictil- 
lfctiua,   thi-u fracciona *. rw pUteod ou,  : ,^c iit>ct fiction, 
t~e u«id,;ie (  bacie  )  fiction oad  the ixuiduc.   ¿ho yield of 
the oidae-  tu© puxxet .ruction- t^dc ^ p^r cent,  tuo purity 
of the proceed siiio was 9^.^/;95 P'r ..at,25 

'-f->2.  Fa* Finical-technical institute of Ho Acudcay of ¿oien- 
oeu of  u.e ^vi-fc ükrnin^-    bao puri fi ci sine by    vacuua dis- 
til'...tion.   Tut-  fnrit/ has ruücood    rt.j^j?/ por centi   «ne yiold 
of ouch tliu; naoM,,tod    to w per seat    sf the chax¿u «oi^it. 
4"° "lric P'-*i**y wao contened by the method of residual i»e- 

1*1 it-.a» ï(., 

*0;.  An cl^frjl/tfi-: i¿oP>iod of tine Elaine   has b*¿n txorked 
ou«^ f,i  ^?Jy î;3-Ht     Oeaa^j^ „ic^trolytic sino    If* ucci ix* &a 

*ß?u» »     r^    aßodyp    «x* placel    in^c diap^re^a jado of as 

field Ptrirrannu fabric. AB electrolito    i« a    ciical^iiij 00- 
lutioa of .¿uc n^i^v, rrhich i« pai^^.e fi-oa ¿0, p#*r,  Ci^iv-s, 
l#iî4 «ad tu- ly ctBt^t'ou Où    ^Ina    cvtai^s,     .fcc dow-p mixi- 
fieatiœ; .»: ^UMonn *rt- i^o*jt  oobilt, nir,*fei:  oop^-sr,  *iiiO«ir, 
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antimony and other impuribiea le made   by mccns of   compiex^, 
üßeats with    subsequent adsorbtion of insoluble    complices by 
tho activo bed charcotd.  '¿ho final hydroiyúic purification o.f 
DOlutiono i£i Kj.dc by    freshly prepared ?Lio hydroxide,  oxicL«.- 
tloa of iron and    antimony i^ carried oui;    v. i „h pcrhycjU'oi oc 
oxygen, KLeetrol/uia is prodreded by the current density oí 

fXJO-GOO amp.per cqt  ceter. AQ a recuit of it,   che nisba! of 
99.999i-.99.9-95 por cont purity ,detorainod 0^    subtraction 
Of II-    impurities from 100 per cent    ( Aj^Cu,.'11,06,Sa,  Xa,  To, 
Bi,Co,   üa,Po,i.fa,As,Cb ) has been produced. 

IO4. In connection with ?ver increasing demc-nds for   metal pu~ 
rity,zinc,refined by the above mentioned method ,v/ao oubjoc- 
tcd to a further refining by    distillation and crystallisation 
methods and the metal with 99.9999-99,99999 per cent   purity 
way produced« 

IO5» The following methods are used for determination of im- 
puritico content in   high pure zinc t ßpccfcralfchoaical-ripüc- 
tral,colorimetrie, Polarographie, mass-spec brometrie and ra- 
dioactive methods of   analysis 

106» At present, a combined scheme ,includilij electrolytic 
rcfinin^» rectification and zone ocltinjt is used for pro- 
duction of sine with   99.99999- 99.999999 por cent purity, 

• * 

IO?• Production of a©tala with bl^h Grade of purity Í0 a   ve- 
ry difficult problem, bul industrial demande for thorn dictate 
an incessant work for   deepening purification, developing now 
productivo methods, methods of control cad    ctoraôo of puro 
matters» 
106.    Fure motáis ¿Ain still never ¿And never positions in    w-i- 
ence and industry,  especially in the a'rjvüt    bruicnoü oí  t***.- 
nics» iii'.'.cin¿    of metal purity    lcadn to U*e deeper hnow.ud,,-. 
of a DubGtoacc, re^oolinj ite    concealed pro,»ertio3 una con- 
coqucntiy new epheres of uae,    ¿\irity ia un iudisjuioaMo 
condition fer brindine r rard    substance structure to perfec- 
tion and io a basis for   creating materials siitb   predicted 
•»reperti «e» 
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