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Extraction and Separation of Indium and Iron from
Sulfuric Acid Leaching Solution of Volatile Dust from Zinc Smelting Process
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Abstract; The process of extraction and separation of indium and Fe(1II) requires a step of reduction of trivalent iron in
advance and also emulsification is prone to occur. In order to solve the problems, an experimental study was carried out
with acid leaching solution of volatile dust from a domestic large-scale zinc smelting enterprise to explore the processing
technique of direct extraction with a extractant system of DY23 (a combination of extractant A and co-extractant M) to
recover indium without a step of reduction of Fe (IIl) in advance. Based on the experiment, effects of organic phase
concentration, phase ratio in extraction, extraction time and temperature on the separation between indium and Fe (IIT)
were investigated. It is found that with a combined extraction system, consisting of 30% extractant A, 10% co-extractant
M and 60% sulfonated kerosene, O/A ratio of 1:1, the leaching solution of volatile dust is subjected to a two-stage
countercurrent extraction at room temperature for 1.5 min, leading to indium extraction rate exceeding 99% and
extraction rate of Fe (IIl) at only around 10%, presenting a good separation effect. The loaded organic phase is then
subjected to a stripping process with 4 mol/L hydrochloric acid after being washed with 200 g/L sulfuric acid, leading to
the stripping rate of indium exceeding 95%. After stripping of indium, the organic phase is subjected to another stripping
with 70 g/L oxalic acid to remove Fe(Ill), resulting in the stripping rate of Fe(Ill) up to 98%. It is concluded that
indium and Fe(IIl) therein can be effectively separated.
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Table 1 Components of sulfuric acid leachate of

volatile dust g/L
7n In Fe Fe( 1) Si Pb
105.50 0.816 33.10 21.01 0.053 0.028
Ca Bi As Sn Al Cd
0.322 0.570 2.37 0.139 1.70 3.67
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Fig.1 Effect of concentration of extractant A on separation effect
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Table 2 Experimental results of two-stage countercurrent extraction

HE HERWIn FERW Fe(1D) In Fe(ll) 73
B/ (mg - L7V HE/(g- L) FEEOR/% FEEFR/ % R
1 19.29 19.55 97.88 6.95 —
3 2.64 18.77 99.71 10.66 2 566.29
5 3.65 18.24 99.60 13.18  1483.09
7 2.58 18.55 99.72 11.71 242415
9 1.25 19.08 99.86 9.18 6515.12
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