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Recovery of Gallium from Zinc Smelting Residues by Alkali Leaching
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ABSTRACT

A study on the recovery of gallium from zine residues is carried out by alkali leaching using NaOH. The results show that
in case of alkali leaching of zinc residues, Zn, K and Si are mainly leached out and Fe and other base metals are scarcely lcached
out, which results in that gallium is easily recovered by solvent extraction. The leaching efficiency of gallium increases with
increasing alkali concentration and solid density. Especially. alkali consumption is considerably reduced by washing the zinc res-
idues with water before leaching in order to eleminate the soluble zinc compounds. The gallium from zinc residues is found to
be leached out with a recovery of 80% or higher for 2hrs leaching with 1~1.25 M/L NaOH solution and solid density 333g/L
at 25°C.
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Table 1. Chemical Composition of Zinc Residucs Used in
the Experiments (Wt.%)

Element Zn Fe Pb Cu | Cd As Si
Composition | 13.7 | 36.5 | 2.05 144 (0064] 0.23 1 0.79

Element Ga In Sn Ca | Mg | Mn | Al

@npnsilion 0.0012 0.005 0.093] 0.21| 0.21y 027 037
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Variation of leaching efficiency of gallium and
concentration of NaOH with reaction time. (Temper-
ature 253°C, Stirring Speed 300 rpm)
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Ga,0; + 2NaOH = 2NaGaO, + H;0O (1)
ZnSO, + 2NaOH = Zn(OH), + Na,SOy (2)
ALO; + 2NaOH = 2NaAlO, + H,O 3)
Si0, + 2NaOH = Na,Si0; + H,0 (4)
FeO + 2NaOH = Na,FeO, + H,0 (5)
ZnO + 2NaOH = Na,ZnO, + H,0 6)
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Table 2. Chemical Composition of Leaching Solution

{(ppm)
Element Zn Fe Ga Cu Ca
Composition 765.4 29 32 12.7 12.5
Element Pb Si Mn Mg
Composition 8.3 16.6 8.5 6.7
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Fig. 3. Vairation of leaching efficiency of gallium and
concentration of NaOH with reaction time. (Temper-
ature 25°C, Stirring Speed 300 rpm)
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Fig. 4. Effect of reaction temperature on the leaching of
gallivm from residues. (Stirring Speed 300 rpm)
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Fig. 5. Effect of reaction temperature on the leaching of
gallium from residues. (Stirring Speed 300 rpm)
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