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Effect of Silica Content on Structure and Properties of Al,O;-SiO, Aerogels
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(The State Key Laboratory of Advanced Ceramic Fibers & Composites, College of Aerospace & Materials
Engineering, National University of Defense Technology, Changsha 410073)

Abstract: The effect of silica content on structure and properties of Al,05-Si0, aerogels was investigated. The results
show that with the increase in silica content, the gelation time of the sol is prolonged, the density of aerogel is
increased, and the structure is changed from crystal boehmite to amorphous silica. Al,05-Si0, aerogel is constituted
of Al-O, Si-O and Al-O-Si network. Aerogels convert to amorphous y-Al,O; and SiO, after 600 °C calcination, and
transformed to mullite at 1 200 “C. When silica content is 6.1wt% ~13.1wt%, as a result of the suppression of the
phase transformation, Al,05-Si0, aerogels have larger surface area (339 ~445 m?-g ™) than pure alumina aerogel
(157 m?+g™) at 1 000 C. SEM shows that the microstructure of Al,O; aerogel is changed by the addition of silica.

With the increase in silica content, the shape of aerogel particle is changed from acicular or clubbed into spherical.
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Table 1 Effect of silica content on properties of Al,O;-SiO, aerogel

Si/Al molar ratio St/ wt% Gelation time Density / (g+cm™) Character of aerogel
Pure ALO; 0 05h 0.048
1:8 6.1 1h 0.053
1:4 10.6 1.8 h 0.059 White opaque monolith
1:3 13.1 25h 0.062
1:2 17.3 3d 0.065
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