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Table 1 Effect of the Al:Si molar ratio on the properties of Al,0;—SiO, aerogel

Sample Si/Al . Si content Gelation time Linear shrinkage Densit_);
molar ratio / wt% /h !/ % / g-cm
ASI10 1:0 0.0 1 21.0 0.075
ASS81 8:1 6.1 8 8.0 0.053
AS61 6:1 8.4 20 7.7 0.048
AS41 4:1 10.6 36 7.5 0.059

AS21 2:1 17.3 50 6.6 0.062
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Figure 1 Optical photographs of the sample AS81 after being heat-treated at different temperatures:
(a) 30°C; (b) 450°C; (c) 800°C; (d) 13000°C
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Figure 2 XRD patterns of the Al,0;—SiO, aerogel after being heat-treated at (a) 1000°C and (b) 1200°C
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Figure 6 Microstructures of the prepared aerogels: (a) AS10; (b) AS81; (c) AS61; (d) AS41; (e) AS21
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Figure 7 Microstructures of the acrogels after being heat-treated at 1200°C
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Figure 8 TEM images of the aerogels after being heat-treated at 1200°C
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Modification Research of Silica Doped Alumina Aerogel

CHAO Xiong-Yu, YUAN Wu-Hua, SHI Qing-Yun, YAO Shi-Jie

College of Materials Science and Engineering , Hunan University, Changsha 410082, China

Abstract: With Aluminum tri-sec-butoxide and tetraethylorthosilicate(TEOS) as precursor
materials, and formamide as drying control chemical additive and admixture, silica-alumina gels
were prepared by sol-gel method. Then, white, light, block and no-crack silicon-aluminum aerogels
were obtained through the aging and supercritical drying process. After being heat-treated in the
temperature range from room temperature to 1300°C, aerogels can keep block, no collapse and
microcrack, and still maintain a higher value of specific surface area, 55 mz/g. Through SEM, TEM,
XRD, BET methods, the effect of silica content on the structures and properties of the obtained
silica-alumina aerogels was investigated. The mechanism of the improvement of the thermal stability
by the addition of silica was also analyzed.

Key words: Aerogels; Alumina; Silica; Thermal stability



