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Recovery of germanium from zinc smelting displacement-acid leaching
residue by direct high temperature volatilization

LIU Ye-ping FU Zhi-hong HU Dong-feng ZHOU Ke-hua
(Shenzhen Zhongjin Lingnan Non-ferrous Metal Co. Ltd. , Shenzhen 518040, China)

Abstract: In view of the high content of germanium and sulfur content in the replacement-acid leaching
residue of Danxia zinc smelter, the germanium is recovered by volatilization method. The effects of process
parameters such as volatilization atmosphere and temperature on the volatilization rate of germanium were
studied. The results show that the volatilization effect of germanium is poor in air atmosphere, and high
volatilization rate of germanium can be obtained by using high temperature volatilization replacement acid
leaching residue in argon atmosphere. Under the condition of no carbon addition and argon atmosphere,
germanium can be effectively volatized from the replacement-acid leaching residue, and enriched in the
form of GeS, in volatiles. Under the conditions of volatilization temperature of 900 C and constant
temperature volatilization time of 3 h, the volatilization rate of germanium can reach 99.73% ., and the
volatile enrichment contains 2. 255% germanium, which can achieve efficient enrichment of germanium
and is beneficial to improve the comprehensive recovery rate of germanium.
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Table 1 Main chemical composition of leaching residue obtained from displacement-leaching process /%
Ay Al O3 SiO; S Fey Os Zn Ga Ge As Pb
o 2.947 31. 259 13. 130 3.403 1. 766 7.402 0.117 0.318 2.094 11. 166
e PbSO,
¢ ¢ Si0,
M vZn Al Al O
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Fig. 1 XRD pattern of leaching residue obtained from . .
& b & Fig. 2 SEM image of leachmg residue obtained from
displacement—leaching process . .
displacement—leaching process
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Table 2 EDS analysis result in Fig. 2
- oy %
(Ao . - . : 2
O S Si Zn Fe Pb Ga Ge
1 20. 47 13.32 — — — 32.40 — —
2 24.48 — 0.11 26. 26 46. 49 — - —
3 0. 57 32.79 0. 10 59.12 5.77 — — —
4 27.93 — 0.12 31.47 23.91 — — —
5 41.71 1. 46 41.23 0. 87 0. 66 — — 0. 26
6 27.10 — 43.10 1. 00 1.93 14. 06 0.08 2.16
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Table 3 Effects of volatile atmosphere on germanium

volatilization rate /%
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Fig. 3 Effect of carbon content of reductant on

germanium volatilization rate
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Fig. 4 Effect of volatilization temperature on

volatilization rate of germanium
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Fig. 5 Effect of constant temperature volatilization

time on germanium volatilization rate
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Fig. 6 Photo of the volatile enrichment
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Fig. 7 XRD pattern of the volatile residue
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Table 4 Main chemical composition of volatile residues /%
A Al O SiO, S Fe, O Cu Zn Ga Ge As Zr Pb
i 5.702 57.213 2.565 3.791 2.278 7.876 0.177 0.001 0. 45 0.402 9. 445
RO BEAEEVHEELERS
Table 5 Main chemical composition of volatile enrichments /%
5 SiO, S Fe, O3 Ge As Sn Sb
Ry 0.873 6. 874 2. 064 2.255 70.759 0.536 4. 865
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