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Oxidative ammonia leaching kinetics of zinc extracted from mixed sulfide-oxide lead
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ABSTRACT The leaching experiments of zinc from mixed sulfide-oxide lead and zinc ore were performed in NH,— NH,) ,SO, solu—
tion with ammonium persulfate as an oxidant under atmospheric pressure and relatively low temperature. The effects of stirring speed
lixiviants ~ oxidant concentration and reaction temperature on the leaching rate of zinc were studied. The results show that under the op—
timal conditions the leaching rate of zinc can reach 93.2% and nearly no other metal ions enter into lixivium during the leaching
process which shows that this ammoniacal leaching system has a high efficiency and selectivity. This is significant to simplify the fol-
lowing purification process and product preparation process. Leaching kinetics indicates that the oxidative leaching of zinc could be re—
presented by a shrinking core model with product layer diffusion and the activation energy for the dissolution reaction is calculated as
17.89kJ*mol ™"
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Table 2 Main chemical compositions of the zinc sulfide ore zinc oxide ore and mixed ore %
Zn S Pb Fe Si Ca Al Mg

30. 46 21.39 16.37 4.07 1.94 1.33 0.95 0. 16

8. 02 1.24 2.61 5.65 6.79 22.62 2.20 0.57

21.15 6. 06 10.63 5.59 5.74 14.12 1.60 0. 44

1 X 2
Fig.1 X-ray diffraction patterns of the mixed sulfide-oxide zinc and Fig.2 Effect of stirring speed on the extraction of zinc
lead ore and leaching residue
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Fig.4 Effect of the concentration of lixiviants on the extraction of zinc: (a) ammonia concentration; ('b) ammonia sulfate concentration
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Fig.5 Effect of temperature on the extraction of zinc
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Table 3 Main elements content in the leaching solution
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Fig.7  Arrhenius plot for oxidative leaching of mixed sulfide-oxide

zinc and lead ore in the ammoniacal system
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