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Discussion on Separation Method and Application of Zinc and

Iron in Zinc Hydrometallurgy
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Abstract: Zinc hydrometallurgy has become the mainstream trend of zinc smelting. Sphalerite is main raw

material of zinc smelting, iron separation has become a key link in zinc hydrometalluegy. Choice of zinc

smelting process is largely choice of zinc-iron separation method. Several main zinc-iron separation methods

and process principles, process control conditions, and main economic and technical indicators of zinc

hydrometallurgy process of sphalerite were described. Advantages and disadvantages of those processes

were analyzed which can provide reference of selection and application of zinc-iron separation methods.
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Fig. 1 XRD patterns of high-iron zinc concentrate (a) and zinc leaching residue (b)
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Table 1 Iron phases distribution of high-iron zinc concentrate and zinc leaching residue /%
K ek kR R i AL TR He Hit
b R 0. 46 0.13 15. 87 0. 24 0.12 16. 82
PR i b 2.73 0.77 94. 35 1.43 0.71 100
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B i -
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R E 650 ~800 C 2 5000, % W IR
50~80 Pa, JE 45 KE 0. 1~0.2 MPa, % % # 0. 5~
1 r/min,

PR A A EE 1.5% ~2.5% . 4k 30% ~40%,
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Table 2 Main chemical composition of raw materials and products of zinc

leaching residue treated by rotary kiln of Zhuzhou Smelter /%
Wk} Zn Pb Cd Cu As Sh C Ag In
=i 20~22 3.2~3.5  0.3~0.35 0.83 6~7 0.8~1.0 0.2~0.3 — 0.022~0.03 0.05~0.06
ai 1.5~2.5  0.3~0.5 0.1 0.7~1.2 4~5  0.4~0.5 0.06~0.1  15~25  0.015~0.02 0.016~0.026
AMEE K 60~62 8~10 1.5~2.5 - 2~3  0.4~0.5 0.06~0.15 2.5~3.5 0.015~0.02 0.15~0.18
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Table 3 Main chemical components of
conventional jarosite method and

low-pollution jarosite method slag /%
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Fig. 2 Process flow of low-polluting jarosite

diluted with neutral leachate
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Fig. 3 Process flow of low-temperature

pre-neutralization and low-pollution jarosite
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Fig. 4 Goethite process flow
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Fig. 5 Hematite process flow
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Table 4 Comparison of valuable metal recovery rate and energy consumption of different process
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Table 5 Comparison of slag amount and main components of iron slag of different process
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