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Silica aerogels for potential sensor material prepared by azeotropic mixture

A.V. Shlyakhtina* and Young-Jei Oh’

Abstract

Ambient drying sol-gel processing was used for monolithic silica ambigels in the temperature range of 130-250 °C.
A new method of mesopore ambigels, which mean the aerogels prepared by ambient pressure drying process synthesis,
is suggested at first. This method includes two important approaches. The first point is that SiO, surface modification
of wet gel was performed by trimethylchlorosilane in n-butanol solution. This procedure is provided the silica gel mesopore
structure formation. The second point is a creation of the ternary azeotropic mixture water/n-butanol/octane as porous
liquid, which is effectively provided removing of water such a low temperature by 2 step drying condition under ambient
pressure. The silica aerogels, which were prepared by ambient pressure drying from azeotropic mixture of water/n-butanol/
octane, are transparent, crack-free and mesoporous (pore size ~ 5.6 nm) with surface area of ~ 923 m*/g, bulk density

of 0.4 g/em® and porosity of 85 %.
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Fig. 1. Viscosity change of SiO; sols as a function of aging
time for A (TEOS from Aldrich, USA), and B
(TEOS from Junsei, Japan) (at RT).
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Table 1. Microanalysis Data of Solvent Liquids after Multiple Changes

S 312 TE A FE CH,0H F = R R S KA T | RN T

0T (Wi%) (W%) (Wt%) (WE%) (W%)

1 5.43 5.31 - - -

2 0.86 0.74 - - -

3 0.09 0.08 - - 1.16

4 0.009 0.009 - - 0.0888

5 0.002 0.003 19.3 - 0.0048

6 0.002 0.003 36.5 - 0.0004

7 0.009 0.011 97.1 2.5 0.00005

*Gas chromatography (Metrohm 753)& -4
Tlon chromatography (Varion Vista 6000)& 4]
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Table 2. Some Characteristics of the Ternary Azeotropic Aerogels Dried at Ambient Pressure

Drying . Specific Linear
Sémg le Temperature/ Bulk der;srcy surface area /(}vera%e P (Xe Poren\i;)/lu)me shrinkage  Porosity (%)
ode two-step (°C) (g/cm’) (mg) iameter (A) (em/g +29
A0l 86+ 130 0.42 938 57.0 1.34 273 843
BO1 86+130 0.4 923 55.7 1.29 28.5 85.0
cn 8§6+130+180 0.48 928 50.6 1.39 32.7 81.9
86+130
DI11 +180+250 0.48 995 55.1 1.55 34.7 873
EO1 86+130 0.43 - - - 28.5 83.6
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Fig. 2. Pore size distribution of the silica aerogel processed
at 130 °C.
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Fig. 3. Monolith aerogel pallet(thick 2 cm x dia ~2 cm)

dried at 130 °C and its SEM micrograph.
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