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Preparation of Mullite Whisker via Non-hydrolytic Sol-Gel Route

JIANG Wei-Hui'?, PENG Yong-Feng', LIU Jian-Min', FENG Guo'/, TAN Xun-Yan', YU Yun’
(1. School of Material Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333001, China; 2. Key Laboratory of
Inorganic Coating Materials, Shanghai Institute of Ceramics, Chinese Academy/of Sciences, Shanghai 200050, China)

Abstract; Mullite whisker was prepared via non-hydrolytic Sol-Gel route-using tetraethoxysilane and anhydrous
aluminium chloride as precursors and ether as-oxygen donor. The prepared mullite whisker is 0.2 —=2.0um in
diameter, with aspect ratio of 60 —=70. Effects of processing parameters on the mullite whisker were also stud-
ied by means of XRD, SEM and TEM, including activity of mullite xerogel, addition way and amount of min-
eralizer AlF,, forming pressure and calcining temperature. The results indicate that the mullite xerogel pre-
pared by the constant pressure reflux, transforms into the whisker with high yield and good quality after being
shaped into disc at the pressure of 12MPa and calcined at 1200°C for 1h with outside addition of 3wt% AlF,.
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Fig.1 SEM micrographs of mullite whiskers synthesized from xe-
rogels prepared at constant pressure(a) and constant volume(b)
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Fig.2 SEM micrographs of mullite whisker with the inner addi-

tion(a) and outside addition (b)of AlF,
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Fig.3 XRD patterns_of  mullite “whisker prepared with various
amounts of AlF,
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Fig.4 SEM micrographs of mullite whisker prepared with various amoeunts of AlF;
(a) Without AlF5;(b) 3wt% AlFy; (c) 6wi% AlFy
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Fig.5 TEM image (a), SAED pattern (b) and HRTEM micrograph (c) of the whisker
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Fig. 6 SEM micrographs of mullite whisker prepared under various forming pressures
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Fig.7 SEM micrographs of mullite whisker calcined at different temperatures
(a) 1100°C; (b) 1200°C; (c¢) 1260°C
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