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Fundamentals and applications of separating Ga and Ge from
ferrous powder reduced from zinc leach residues by corrosion process
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Abstract: Thermodynamics and technologies of separating gallium and germanium from ferrous powder produced from
zine leach residues were investigated by corrosion process. Thermodynamic results show that under the specific conditions
on pH value and potential ?, metallic iron may precipitate as goethite, while gallium and germanium dissolve in liquor as
Ga* and HyGeOs, respectively. The thermodynamical conditions of separating Ga and Ge from Fe are found to be: 25
C, pH= 0.685~2.742 and ¢> (0.892 3- 0.177 3pH) V; or 80 C, pH= 0.130~1.857 and ®> (0.908- 0.210
1pH) V. The corrosion experiments of ferrous powders containing 1 538 g/t Ga and 1 292 g/t Ge, 2 160 g/t Ga and 1
403 g/t Ge were carried out, respectively. It is shown that about 90% Ga and Ge in the iron powder are converted into
the solution under the conditions of pH 1.0~ 1.5, hydrogenperoxide discharge of 0.2~ 0.5 mL/min, temperature of 80
C and time of 60 ~ 80 min.
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Fig.2 - pH diagram of GaH,0
(25 C, a= 10" ® mol/ L)
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Fig. 6 Equipment of corrosion experiment
1 —Hydrogenperoxide; 2 —Flowmeter;

3 —Reactive container; 4 —Agitator;
5 —Water bath; 6 —pH apparatus
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Table 1 Results of corrosion experiments

Composition of ferrous powder Leaching results

w(Fe)/ w(Ga)/ w(Ge)/
. . w(Ga)/ % w(Ge)l %
% (got” ) (got” )
93.54 2 160 1403 87.8 92.2
92.12 1538 1292 89.1 90.3
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