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Fig.1 XRD(a). PSD(b) and SEM(c, d) images of hercynite
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Fig. 3 Relationship between reaction rate and temperature during
hercynite oxidation
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Table 1 Possible kinetic equations during hercynite oxidation
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Fig. 4 Linear regression results of the kinetics equations of hercynite oxidation
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Study on Kinetics and Mechanism of Non-isothermal Oxidation of Hercynite
CHEN Jian', WANG Hongyang'?, CAO Zeping', WANG lJiayao', WANG Ziru'

1. Anhui University of Science and Technology, School of Materials Science and Engineering, Huainan 232001, Anhui, China;
2. Anhui Generic Technology Research Center for New Materials from Coal-based Solid Wastes, Anhui University of Science and Technology,
Huainan 232001, Anhui, China

Abstract: The decomposition of hercynite through oxidation roasting is significant for the subsequent alumina extraction
by Bayer process. In this work, the non-isothermal oxidation kinetics of hercynite was studied and the oxidation mechanism
was investigated through the analysis methods of X-ray diffraction and X-ray photoelectron spectroscopy. The results
showed that hercynite oxidation at 650~ 900 K and 900~ 1 100 K was respectively controlled by chemical reaction and
internal diffusion, and the corresponding reaction activation energies were 59.36 kJ/mol and 20.69 kJ/mol. Hercynite was
firstly oxidized into Fe;O, and y-Al,O,, elevated temperature promoted the oxidation of Fe,O, into y-Fe,O; and further into
o-Fe,0;, meanwhile y-Al,O, was transformed into a-Al,O,. The migration of iron oxides to particle surface was prior to that
of alumina in hercynite, thereby hindering the oxidation of particle interior. This study lays the foundation for the
simultaneous oxidation of hercynite during cooling process.

Keywords: hercynite; oxidation kinetics; oxidation mechanism; hematite; alumina
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