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Fig. 1 XRD patterns of kaolin (a) and hematite (b)
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obtained at different temperatures
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Fig. 5 Effect of experimental conditions on silica leaching results in clinker obtained at 1100 ‘C with different leaching
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Formation mechanism of silica solid solution during
reduction roasting of kaolinite and ferric oxide

WANG Hong-yang" %, ZHANG Xiao-xue', SONG Shao-xian">

(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. Hubei Key Laboratory of Mineral Resources Processing and Environment,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: The reaction behavior of kaolinite and ferric oxide during reduction roasting was systematically studied
through the analysis methods of XRD, XPS, FTIR and SEM-EDS, meanwhile, the solubility of free silica in the
reduction product was tested by leaching in NaOH solution. Based on the above studies, the formation mechanism
of silica solid solution was discussed. The results show that kaolinite is converted into amorphous state during
roasting alone at 1000—1150 ‘C, while converted into hercynite and free silica, in the forms of quartz solid solution
and cristobalite solid solution, during reductively roasting with hematite at 1050—1150 “C. In addition, quartz solid
solution and cristobalite solid solution have the similarity of structure with natural quartz and cristobalite, but have
the dissimilarity of solubility in NaOH solution. Due to the solid-state reaction in reduction roasting, the alumina
can selectively react with ferrous oxide to form hercynite, meanwhile, small amount of Fe*" enters into silica
tetrahedra, resulting in the formation of silica solid solution.

Key words: kaolinite; reduction roasting; hercynite; quartz solid solution; cristobalite solid solution
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