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Flash reduction behavior of fine hematite ore in a hydrogen atmosphere

Qu Yingxia, Luo Yongjin, Shi Shaoqin, Zhang Bing
(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: The flash reduction behavior of hematite ore fines in a hydrogen atmosphere was
investigated with the high temperature experiments. The phase composition of the hematite ore and
the morphology of individual partially reduced iron ore particles was analyzed by XRD, SEM and
optical microscope. The reduction degree was obtained by chemical titration method. It was found
that the evolution of iron oxides during the flash reduction process follows the reduction order of
Fe,0O3—Fe30,—~FeO—Fe. The polished section of the partially reduction iron ore particle is
consisted of an unreacted shrinking core and a product layer, which can be depicted with the
unreacted shrinking core model. According to the model fitting method, the rate controlling step

during the flash smelting reduction process is the interfacial chemical reaction. The apparent
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activation energy is 311 kJ/mol.
Key words: hematite ore fines; flash reduction; phase evolution; morphological observation;

reduction kinetics
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Fig 1. Particle size distribution of the hematite ore fines
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Table 1 Chemical composition of iron ore powder (mass fraction) %
TFe Fe,O3 FeO SIOZ A|203 MnO Rest
66.43 94.79 0.10 2.54 1.52 0.88 0.17
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Fig.2 Schematic drawing of the high-temperature drop tube furnace
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Fig. 5 Surface morphology of iron ore particles with different reduction degree by SEM
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