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Fig. 1 XRD pattern(a) and SEM image(b) of low grade zinc

oxide ore
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Table 1 Quantitative analysis of main chemical compositions in

low grade zinc oxide ore (mass fraction, %)
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Fig. 2 Relationship between ratio of (NH,4),SO, to zinc oxide

ore and extraction rate of Zn
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Fig. 5 TG-DTA curves of low grade zinc oxide ore roasted

by ammonium sulfate
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Fig. 6 XRD patterns of specimens roasted at
different temperatures: (a) 250 C; (b) 300 C;
(c) 350°C; (d) 400 C; (e) 475 C
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Fig. 7 XRD pattern(a) and SEM image(b) of leaching residue
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Process and reaction mechanism of
roasting low grade zinc oxide ore with (NH,4),SOy

SHAO Hong-mei, SHEN Xiao-yi, ZHU Hui-ting, ZHAI Yu-chun

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: The process of roasting low grade zinc oxide ore with ammonium sulfate was studied by thermal analysis, and
the influences of ratio of ammonium sulfate to zinc oxide ore, roasting temperature and roasting time on the extraction
ratio of zinc oxide were investigated. The XRD analysis was adopted to illuminate the reaction process and the phases
transformation behavior of the valuable compositions in zinc oxide ore. Finally, the chemical reactions occured in
roasting process were discussed. The results show that appropriate reaction conditions are as follows, ratio of ammonium
sulfate to zinc oxide ore of 1.4:1, roasting temperature of 475 ‘C and roasting time of 60 min. Roasting low grade zinc
oxide ore using ammonium sulfate is a multiphase process. Firstly, ZnO and ZnCO; react with ammonium sulfate to
produce (NHy),Zn(SO,),, which then decomposes into ZnSO,. Similarly, (NH4);Fe(SOy); is first obtained, and then is
decomposes into NH4Fe(SOy,),. CaSO, forms from CaCOj; and PbO transformes into PbSO, when reaction temperature is
above 400 C.

Key words: low grade zinc oxide ore; ammonium sulfate; reaction process; phase transformation behavior
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