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Fig.1 SEM images of alumina/silica microspheres with different

mole ratios of SiO./(Al,03+Si0,): (a) 1/2 and (b) 2/3
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Fig.2 SEM image of alumina microspheres after inhibition of

hydrolysis
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Fig.3 TG/DTA curves of alumina/silica microspheres
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Fig.4 XRD patterns of alumina/silica microsphere heat-treated

at different temperatures
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Fig.5 SEM image of alumina/silica microspheres heat-treated

at 1000 ‘C
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Preparation of Nanocrystalline Mullite Contained Microspheres by
Sol-gel Process in Oil-in-Water Emulsion

Cai Weiwei ', Zhang Lingjie !, Guo Xingzhong', Fan Xianping®, Qi Gengxin? Chen Xiao? Yang Hui'
(1. Zhejiang University, Zhejiang University, Hangzhou 310027, China)
(2. Wenzhou Hongfeng Electrical Alloy Co. Ltd, Wenzhou 325603, China)

Abstract: Alumina/silica microspheres were prepared by sol-gel process in oil-in-water emulsion with aluminum sec-butoxide as aluminum
source and tetraethoxysilane as silicon source, and crystallization was achieved by heat treatment at 1000 °C. The effect of addition of
tetraethoxysilane and heat treatment on the crystalline structure and microstructure of the microspheres were studied via scanning electron
microscopy, X-ray diffraction and thermogravimetric/differential thermal analysis. The results show that increasing addition of tetraethoxysilane
inhibits the gelation of the disperse phase in emulsion, which induces the conglutination of the disperse phase. After heat-treated at 100°C, the
mullite phase in the alumina/silica microspheres is generated and the resulting grain size is 12 nm.

Key words: mullite; sol-gel process; microspheres; nanocrystal
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