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Traditional and new technologies of affinage of indium from the degree of cleanness
of rough metal to the high-clean state: chemical (including, method of disproportionation of
more subzero chlorides), electrochemical (including, reactionary and thin-layer electrolysis,
amalgam affinage), vacuum-thermal distillation, electrotransfer are considered.
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The basic sources for receipt of indium are semezfmediate foods as zinc
and leaden productions. The main source of secpmadium serves as recycling bits
of targets of dusting, used for creation conductaygrs of ITO (indium-tin-oxide).
A height of stake for cheaper indium, got by retygl is the important factor of pric-
ing, retentive a price advance on an indium [1].

A draft indium is got from intermediates zinc (wesbf affinage of zinc, sub-
linates of veldts- or fuming-processes, copper-cadnctakes) and leaden (dusts of
the restoration melting, veldts-oxides and wasteaffinage of lead) productions.
They are processed by sulphuric acid and from isolsit after cleaning from zinc,
copper and cadmium, a draft indium isolate by cdatem or electrolysis. Depend-
ing on content of admixtures in initial solutiondaaft metal contains 96-99 % in-
dium.

Melting the got cementation of indium sponge urither layer of alfeli results
in cleaning of indium from the admixtures of alumim, zinc, lead and tin, and melt-
ing under the layer of glycerin allows to reducatent of admixtures for zinc, iron,
thallium and cadmium, possessing large affinitythe chlorine, than indium, to
1.6010" % [2]. Melting under the layer of glycerin, contaig the iodide of potas-
sium, use for cleaning of indium from thallium acebmium.

At extraction of indium from secondary raw matefabstes of leaden-tin al-
loys) can be used one of chemical methods is d@kiman this case extraction of in-
dium by salt fusion of chlorous zinc [3].

The method of chemical transport reactions (inihtisrpretation of the deep
cleaning of metals through their subconnectiong)sisd and as it applies to an in-
dium. So, in-process [4] the process of cleaninghohochloride of indiuminCl the
area melting from the admixtures &k, Ni and Cu is researched. The cleared
monochloride can be used for the receipt of hightpindium by the method of dis-
proportionation.

At processing of wastes of indiumcontain connedatioftype ofA"'BY used
the exchange reactions of higher chloride of indin@i; with InAs or InSb in fusible



eutectics:Li(Na,K)Cl + nZnCl, + mNH,4Cl with formation of monochloride of indium

[5].

Electrolysis with liquid bipolar electrodes used fioe selection of metallic in-
dium. An electrolyte on the basis of fusible edutebere is in the reserved cycle: itis
satiated by the monochloride of indium and impasteed by an indium which is
electrolytically besieged as a draft metal (99.99%461n). After two-phase succes-
sive reprecipitation in an aquatic electrolyte gwt high-purity indium (content of
admixtures at the level of10*-1110° %).

High-clean indium powders open new possibilitiestfee use of indium at a
technique. Among the different methods for receipinetallic powders of indium a
preference gives oneself up to the method of dmptamnation of more subzero
chlorides of indium, to allowing to influence oretkizes of particles of the got pow-
der and substantially to promote the cleannessetalnb].

Indium with a cleanness 5Ntan be got an electrodeposition from bath, pre-
pared by dissolution of indium cleanness 99.9 %ilite sulphuric acid [7].

The process of amalgam affinage consists in thetrelgtic selection of in-
dium on a mercury cathode with formation of amalgamodic decomposition of
amalgam and besieging of the cleared indium ortteoda. At anodic decomposition
of amalgam an indium clears up from next elemeMs; Zn, Ga, Fe, Ni, Co, Cu, Bi,
Pb, I, As, S, Be, id est, combining cathode and anodic processés possible to
clean an indium from the large number of trace-eletis1 As an electrolyte use dilute
acids (sulphuric or hydrochloric). The receipt ohadgam and her decomposition
usually combine in one electrolyzer with a bipataercury electrode. An amalgam
method provides cleaning of indium to the degreelefnness 5N After an amal-
gam affinage an indium contains the admixture ofcuny which is deleted by melt-
ing in a vacuum inevitably.

The plant tests of affinage of indium by the metldddracuum-thermal treat-
ment (temperature 900 °C, remaining pressure -0.3 Pa, self-control of 10 hour)
showed [8], that a draft indium at these parameténsrocess can be purged from
admixtures to the level of requirements, produaethe indium of brand of In-000
(sum of admixtures - less thafl8” %).

It is offered a method and device for the recefphdium cleanness 6N by the
method of a vacuum distillation in patent [9]. Me#éth cleanness 99.99 % loaded in
crucible, located in overhead part of furnace, laedted him in a vacuum 0.01 Pa to
the temperature 125@? An indium evaporates and condenses on the irteuntace
of pipe and flows down in crucible, located in threderbody of stove.

The indium of the highest cleanness (7N) was gattiethod of electromigra-
tion in a liquid metal [10], which is based on tthieected motion of admixtures at
Imposition on a molten metal mutually perpendicugéectric and magnetic fields.
Thus content of nickel and tin in the indium goesvd in 10 times, coppers - in 3
times.

Crystallizational methods (area melting and growmlfgsingle-crystals on
Chokhralsky) are carry out the deep cleaning oiummdfrom the admixtures of cop-
per, nickel and silver, at which coefficients oftdioution in an indium less 0,1.



Conclusion. For pre-cleaning of indium from admixtures applyaandization.
For the deep cleaning use the method of chemieaisprort reactions, vacuum-
thermal distillation, electrochemical, crystallivatal methods, and also reactionary
and lowlayer electrolysis and electromigration.

LIST OF LITERATURE

1. Haymos, A. B. O coBpemeHHOM coCTOsHUM pbiHka WMHAus [Tekct] / A.B. Haymos, M.A. HaymoBa //
LiseTHast metannyprus. — 2012. — Ne 4. - C. 57-61.

2. Konobos, I'. A. PacmHupoBaHnme rannus u uHgus [Tekcet] /. A. Kono6os, B. B. Masnos, 0. B. Moceiiko //
Teopus n npakTtuka metannyprim. — 2013. — Ne 3-4 (92-93). — C. 62-67.

3. [bsikos, B. E. ViccnepoBanune aKkCTpakLmm MHAMSA pacnnaBoM Conel U3 MeTannnyeckux otxogos [Tekct] /
B. E. [IbsikoB // N3BecTus By30B. LiBeTHas meTannyprust. — 2012. — Ne 4, — C. 30-34.

4. [lebepnes, B. B. MNoBeaeHre npumecen B NpoLECCE OYUCTKM MOHOXIIOPMAA UHAUS 30HHOM NnaBKon [TekcT]
/ B. B. Jlebenes, B. . ®omuH // MeTtannyprus : HayuHble TpyAbl 3anOpoXCKOiA rocyAapCTBEHHON UHXe-
HepHol akagemun. — 3anopoxee : 3MMA, 2000. — Boin. 3. - C. 34-36.

5. KosuH, B. ®. Paspabotka 3dpekTMBHbIX CnocoboB nepepaboTkM BTOPUYHOMO ChbipbSi HAa OCHOBE
coeanHennin ABY [Tekct] / B. @. Koaun, W. A. Leka, A. A. OMenbyyk / X KOH(EepeHUMs no Xumuw
BbICOKOUNCTbIX BewlecTB. — HmkHuin Hoeropog : XBB PAH, 1995. — C. 232-233.

6. OU3NKO-XMMUYECKMIA METO NONYYEHNS MHAMEBOTO NOPOLLKA BbICOKOM uncToThl [Tekct] / J1.A. KasaHbaes,
M. A. Kosnos, B. J1. Kybacos, C. A. 3arpebuH // LiBeTHble MeTannbl. — 2003. — Ne 1. - C. 33-35.

7. Zhou, Zhi-hua. Preparation of high-purity indium by electrorefining [Text] / Zhi-hua Zhou, Hong-bing Mo,
Dong-ming Zeng // Trans. Nonferrous Metals Soc. China. — 2004. — 14. — N 3. — P. 637-640.

8. Bakyym-Tepmuyeckoe pacpuHuposaHue uHamus [Tekct] / J1. A. Kasanbaes, [1. A. Ko3nos, B. J1. Kybacos,
C. A. 3arpebu // LiBeTHble meTannbl. — 2003. — Ne 1. - C. 36-38.

9. Method and apparatus for enhanced purification of high-purity metals [Text] : pat. 6932852 USA : MINK7 C
21 C 7/10. Tayama K., Hodozuka T., 3asButenb u nateHtoobnapatens. — Dowa Mining Co., Ltd. — Ne
10/613545; 3assn. 02.07.2003; ony6n. 23.08.2005.

10. TpyHuH, E. b. lNonyyeHne nHaMa u rannms BbICOKOW YUCTOTbI METOAOM 3MIEKTPONEpPeHoca B MarHMTHOM
none [Tekct]/ E. b. TpyHuH, O. E. TpyHuHa // Heopranuyeckue matepuansl. — 2003. — Ne 8. — C. 936-939.



