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Reduction behavior of Panzhihua pre-oxidized ilmenite by hydrogen

WEI Xue-mei, LU Xiong-gang, XIAO Wei

(Shanghai Key Laboratory of Modern Metallurgy and Materials Processing, Shanghai University, Shanghai 200072, China)

Abstract: Reduction behavior of Panzhihua pre-oxidized ilmenite in hydrogen atmospheres, such as reduction kinetic,
phase transformation and microstructures of reduced products was investigated by thermo-gravimetric, X-ray
diffractometry (XRD), scanning electron microscopy (SEM), and optical microscopy. The results show that the reduction
degree reaches 96.04% when the pre-oxidized ilmenite concentrates are reduced at 1 100 °‘C for 80 min and the reduction
reaction is controlled by interfacial chemical reaction with the activation energy of 95.25 kJ/mol at 1 000—1 150 C. The
M;0s (M is Fe, Ti, Mg, etc) solid solution forms in the reduction process, in which the reduction difficulty increases.
Microstructure analysis shows that the reaction takes place from the exterior of the grain to its interior and the enrichment
of Mg in the unreacted area restricts the further reduction of pre-oxidized ilmenite.
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Table 1 Main chemical components of oxidized ilmenite

(mass fraction, %)

Total Fe Fe,O; TiO, MgO MnO SiO, AlL,O; CaO P

29.49 42.13 39.58 6.06 0.81 7.85 2.41 2.10 0.02
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Fig. 1 XRD pattern of pre-oxidized ilmenite
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Fig. 2 Relationship between mass loss rate and reduction time

at different temperatures
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Fig. 6 XRD patterns of products reduced for 80 min by

hydrogen at different temperatures
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Fig. 7 Microstructures of Panzhihua pre-oxidized ilmenite
reduced at 1 100 C for 40 min (a) and 80 min (b)
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Fig. 8 BSE image (a) of Panzhihua pre-oxidized ilmenite reduced at 1 100 C for 80 min, and surface distributions of elements Mg
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