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Table 1 Main composition of experimental raw materials

Mass fraction/%

Composition "
Zn Fe S In Cu Pb Sn
Zinc residue 29.63 31.4 1.37 631.27 1.06 0.036 0.12
Zinc concentrate 43.18 15.67 31.42 4159 0.66 0.023 0.069
Sphalerite 65.41 1.12 32.6 - - -
* Mass fraction/10
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Fig. 1 XRD patterns of experimental raw materials: (a) Zinc
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Fig. 2 Simultaneous leaching results of neutral-leach residue

residue; (b) Zinc concentrate; (c) Sphalerite and zinc concentrate
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Fig.3 XRD pattern of simultaneous leaching residue
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Table 2 Phase composition of zinc in simultaneous leaching

residue

Mass fraction/%
Phase

ZnS ZnFe,O, ZnSiO, ZnCO; Total
Content 8.61 0.42 0.08 0.06 9.17
Distribution ratio 93.89 4.58 0.88 0.65 100.0
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Fig. 5 Result of oxidation leaching of zinc concentrate
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Fe?" in solution
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Fig. 7 XRD patterns of leached zinc concentrate at different
time
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Fig. 8 SEM image of leaching residue and EDS spectra of positions: (a) SEM image; (b) Position 1; (c¢) Position 2; (d) Position 3
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Fig. 12 XPS patterns of Zn(2p) and S(2p) on surface of zinc concentrate particle: (al) Zn(2p)s/,, before leaching; (a2) S(2p), before
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Simultaneous leaching of zinc residue and zinc concentrate and
oxidative conversion behavior

FU Zhong-meng, DENG Zhi-gan, WEI Chang, LI Xing-bin, LI Cun-xiong, FAN Gang

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: Based on the redox reaction of Fe** and zinc concentrate, the method of the simultaneous leaching of zinc
concentrate and zinc residue was proposed. The method achieved the dissolution of the zinc concentrate and the zinc
residue, and also relieved the inhibitory effect of high concentration Fe** on the dissolution of zinc residue. The
dissolution behavior of simultancous leaching was studied, at the same time, taking zinc concentrate as the research
object, the oxidative conversion behavior in H,SO4-Fe,(SO,); system was also studied. The results show that the
simultaneous leaching process can effectively increase the leaching rate of valuable metals, and the content of Fe*" in the
leachate is low, which is convenient for subsequent treatment. According to the XRD, SEM and XPS analyses, zinc
concentrate is continuously dissolved during the process of oxidative conversion. The sulphur of zinc concentrate is
mainly oxidated into the elemental sulfur entered the residue. The elemental sulfur forms a wrap on the surface of the
mineral particles, which results the zinc concentrate cannot fully dissolve.

Key words: zinc concentrate; zinc residue; simultaneous leaching; oxidation conversion
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