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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 
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amalgam affinage), vacuum-thermal distillation, electrotransfer are considered. 
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The basic sources for receipt of indium are served intermediate foods as zinc 
and leaden productions. The main source of secondary indium serves as recycling bits 
of targets of dusting, used for creation conducting layers of ITO (indium-tin-oxide). 
A height of stake for cheaper indium, got by recycling, is the important factor of pric-
ing, retentive a price advance on an indium [1]. 

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

Melting the got cementation of indium sponge under the layer of alfeli results 
in cleaning of indium from the admixtures of aluminium, zinc, lead and tin, and melt-
ing under the layer of glycerin allows to reduce content of admixtures for zinc, iron, 
thallium and cadmium, possessing large affinity to the chlorine, than indium, to 
1.6⋅10-4 % [2]. Melting under the layer of glycerin, containing the iodide of potas-
sium, use for cleaning of indium from thallium and cadmium. 

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

The method of chemical transport reactions (in his interpretation of the deep 
cleaning of metals through their subconnections) is used and as it applies to an in-
dium. So, in-process [4] the process of cleaning of monochloride of indium InCl the 
area melting from the admixtures of Fe, Ni and Cu is researched. The cleared 
monochloride can be used for the receipt of high-purity indium by the method of dis-
proportionation. 

At processing of wastes of indiumcontain connections of type of АIIIBV used 
the exchange reactions of higher chloride of indium InCl3 with InAs or InSb in fusible 



eutectics:  Li(Na,K)Cl + nZnCl2 + mNH4Cl with formation of monochloride of indium 
[5]. 

Electrolysis with liquid bipolar electrodes used for the selection of metallic in-
dium. An electrolyte on the basis of fusible eutectic here is in the reserved cycle:  it is 
satiated by the monochloride of indium and impoverished by an indium which is 
electrolytically besieged as a draft metal (99.9-99.99 % In). After two-phase succes-
sive reprecipitation in an aquatic electrolyte got the high-purity indium (content of 
admixtures at the level of 1⋅10-4-1⋅10-5 %). 

High-clean indium powders open new possibilities for the use of indium at a 
technique. Among the different methods for receipt of metallic powders of indium a 
preference gives oneself up to the method of disproportionation of more subzero 
chlorides of indium, to allowing to influence on the sizes of particles of the got pow-
der and substantially to promote the cleanness of metal [6]. 

Indium with a cleanness 5N+ can be got an electrodeposition from bath, pre-
pared by dissolution of indium cleanness 99.9 % in dilute sulphuric acid [7]. 

The process of amalgam affinage consists in the electrolytic selection of in-
dium on a mercury cathode with formation of amalgam, anodic decomposition of 
amalgam and besieging of the cleared indium on a cathode. At anodic decomposition 
of amalgam an indium clears up from next elements:  Mn, Zn, Ga, Fe, Ni, Co, Cu, Bi, 
Pb, Sn, As, Sb, Be, id est, combining cathode and anodic processes, it is possible to 
clean an indium from the large number of trace-elements. As an electrolyte use dilute 
acids (sulphuric or hydrochloric). The receipt of amalgam and her decomposition 
usually combine in one electrolyzer with a bipolar mercury electrode. An amalgam 
method provides cleaning of indium to the degree of cleanness 5N5. After an amal-
gam affinage an indium contains the admixture of mercury which is deleted by melt-
ing in a vacuum inevitably. 

The plant tests of affinage of indium by the method of vacuum-thermal treat-
ment (temperature 900 °C, remaining pressure is 0.13-1.3 Pa, self-control of 10 hour) 
showed [8], that a draft indium at these parameters of process can be purged from 
admixtures to the level of requirements, produced to the indium of brand of In-000 
(sum of admixtures - less than 8⋅10-4 %). 

It is offered a method and device for the receipt of indium cleanness 6N by the 
method of a vacuum distillation in patent [9]. Metal with cleanness 99.99 % loaded in 
crucible, located in overhead part of furnace, and heated him in a vacuum 0.01 Pa to 
the temperature 1250 °С. An indium evaporates and condenses on the internal surface 
of pipe and flows down in crucible, located in the underbody of stove. 

The indium of the highest cleanness (7N) was got the method of electromigra-
tion in a liquid metal [10], which is based on the directed motion of admixtures at 
imposition on a molten metal mutually perpendicular electric and magnetic fields. 
Thus content of nickel and tin in the indium goes down in 10 times, coppers - in 3 
times. 

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



Conclusion. For pre-cleaning of indium from admixtures apply an acidization. 
For the deep cleaning use the method of chemical transport reactions, vacuum-
thermal distillation, electrochemical, crystallizational methods, and also reactionary 
and lowlayer electrolysis and electromigration. 
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