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Competitive Diffusion of Ions during Oxidation of Ilmenite
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( Institute of Process Engineering Chinese Academy of Sciences State Key Laboratory of Multiphase Complex Systems
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Abstract: The oxidation mechanism of ilmenite was investigated by studying the morphologies phase
compositions and kinetics of Panzhihua ilmenite which was oxidized in air at the temperature of 600 ~
750 °C. The results reveal that the oxidation mechanism of ilmenite is a kind of competitive diffusion of
Fe and O ions. At the beginning as ilmenite is oxidized by the outdiffusion of Fe ions Fe,O,( gathering
on the particle surface) and Fe,Ti; 0, are obtained. When the oxidation process proceeds to a certain ex—
tent ( the hematite layer grows to 1 ~2 wm) the reaction is dominated by the indiffusion of O ions
which leads to the formation of Fe,0, and TiO, in the particle inner. As the transition of Fe ions diffusion
to O ions diffusion always happens at the time when the thickness of hematite layer on the surface reaches
to 1 ~2 um and the transition time almost has nothing to do with the temperature and particle size of il-
menite the proportion of Fe ion diffusion increases with the decrease of particle size of ilmenite in a typi—
cal oxidation process. But for the O ion the reverse is true.
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Table 1 Chemical compositions of Panzhihua ilmenite by weight percentage %
FeO Fe, 0, Ti0, MgO AL, 0, Si0, MnO H,0
35.59 5.12 46.76 5.62 1.37 3.56 0.706 <0.1
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Fig.3 Back-scattered electron images of surface of sample A oxidized at different conditions
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Fig.4 Back-scattered electron images of cross-section of sample A oxidized at different conditions
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Fig.9 Back-scattered electron images of surfaces of (a) sample B,

and (b) sample D oxidized at 750 C for 2.5 h
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Fig. 10 Back-scattered electron images of cross-sections of (a) sample B (the inserted small picture is an
enlarged image of the frame selected area) and (b) sample D oxidized at 750 C for 2.5 h
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