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Fig. 1 Size distribution rate of zinc neutral leaching residue
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Fig. 2 XRD pattern of zinc neutral leaching residue
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Table 1 Chemical composition of zinc neutral leaching
residue
Zn Fe Cd S As
36.00 15.60 0.261 10.05 0.383
Pb Si Mn Ca Mg
1.652 1.30 0.739 1.55 0.80
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Table 2 Phase composition of zinc in neutral leaching residue

Chemical phase w(Zn)/% Phase composition/%
ZnS0O, 4.15 11.53
ZnO 10.77 29.92
ZnSiO; 5.03 13.97
ZnS 3.52 9.78
ZnFeOy 12.53 34.78
Total 36.0 100
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Fig. 15 XRD pattern of reductive leaching residue
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Mechanisms and Kinetics on reductive leaching of
zinc from zinc neutral leaching residue

ZHANG Chun"? MIN Xiao-bo"?, ZHANG Jian-qiang', WANG Mi', LI Yuan-cheng'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. School of Municipal and Mapping Engineering, Hunan City University, Yiyang 413000, China;
3. Chinese National Engineering Research Center for Control and Treatment of
Heavy Metal Pollution, Central South University, Changsha 410083, China)

Abstract: The chemical composition and zinc phases were studied by XRD, XPS, ICP and phase analysis. The effects
of temperature, initial sulfuric acid concentration and partial pressure of sulfur dioxide on the Zn leaching rate were also
studied when sulfur dioxide was used as reductant. The mechanism and kinetics of reductive decomposition of zinc
ferrite were also studied. The results show that H' plays a key role during the reductive leaching process. The activity
energy is 31.67 kJ/mol and the kinetic equation is established based on the chemical reaction controlled model. The
optimum technological conditions are as follows: initial sulfuric acid concentration 80 g/L; temperature 95 C;
liquid-to-solid 10; sulfur dioxide partial pressure 200 kPa; reactive time 120 min. Under the optimum condition, zinc
leaching efficiency reached more than 99% and the main phase in the reductive residue are lead sulfate and zinc sulfide.
Key words: zinc neutral leaching residue; reductive leaching; sulfur dioxide; kinetics
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