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Kinetics of Simultaneous Reduction of Iron and Manganese Oxides
During Reduction of High-Iron Manganese Oxide Ore

ZHANG Hanquan, YANG Fan, XU Xin, LU Manman
(School of Resources and Safety Engineering, Wuhan Institute of Technology, Wuhan 430205, Hubei, China)

Abstract; Experiments were performed in a tube furnace for reduction roasting of high-iron manganese oxide ore,
respectively with gas-based ( CO) and pulverized coal as reducing agents. The effects of roasting temperature and
roasting time on the simultaneous reduction of manganese and iron oxides therein were investigated. The results show that
during the gas-based reduction roasting, the reduction process of Mn,0; is controlled by chemical reaction, with
apparent activation energy of 42.64 kJ/mol. However, the magnetization process of Fe,O, is controlled by internal
diffusion, with apparent activation energy of 21.30 kJ/mol. Compared to coal-based roasting process, Mn,0, and Fe,0,
are easier to be reduced during the process of gas-based reduction roasting, and the manganese oxides can be directly
reduced from Mn, 0, to MnO without the step of being reduced to intermediate product Mn,0,.
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