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Preparation of Heat-Resistant Silica/Alumina Composite
Aerogel by Adding Trimethylethoxysilane
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Pohl Institute of Solid State Physics, Tongji University, Shanghai 200092, China)
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Abstract: Silica/alumina composite aerogels with good heat resistance and formability were prepared by a sol-gel
method combined with the ethanol supercritical fluid drying technique using aluminum trisec butoxide and
trimethylethoxysilane (TMEQ) as precursors. Transmission electron microscope, N, adsorption analyzer, fourier
transform infrared spectroscope, X-ray diffraction and hot disk thermal analyzer were used to characterize the
morphology, pore structure, surface groups, phases, thermal properties, etc. The -Si-(CH;); groups were introduced
onto the alumina nanoparticles by adding TMEO during sol-gel process. It is demonstrated that these groups
would produce SiO, nanoparticles, which effectively restricted the crystal growth of Al,O; nanoparticles and led to
the excellent heat resistance of the composite aerogels. The linear shrinkage of the obtained composite aerogel
was as low as 16% and the corresponding specific surface area was as high as 141 m?-g™" after heat treatment at
1 200 °C. This would further contribute to the wide application of aerogels on high-temperature thermal

insulation, adsorption, catalysis, etc.
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(a) Ay, (b) Ay, (c) As, (d) Ay Inset: electron diffraction spots
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Fig.2 Transmission electron microscopy (TEM) images of aerogels before and after heat treatment at 1 200 C
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Fig.5 XRD patterns for typical aerogels before and after heat treatment at high temperatures
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Table 1 Physical properties of alumina and silica/alumina composite aerogels before and after heat treatment

Density / Surface area / (m*-g™) d*/ nm ALILY 1 %
Sample
(mg+-em™) 300 C 1200 C 300 C 1200 C 1 000 C 1200 C
A, 93 504 84 24.8 8.3 12 45
A, 88 510 110 29.7 7.9 9 32
A, 91 513 141 30.4 7.7 5 16
A, 85 501 122 31.0 7.9 10 30

“mean pore diameter; "relative shrinkage
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N, adsorption/desorption isotherms of sample A, (a) and A; (b) before and after heat treatment at 1 200 C;

Pore size distributions of sample A, (c) and A; (d) before and after heat treatment at 1 200 C
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