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ABSTRACT

Silica aerogels were synthesized by the sol-gel-supercritical drying process using isopropanol as a solvent.
Effects of the heat-treatment and the surface modification through propoxylation on the structural reinforcement
as well as the surface hydrophobic/hydrophilic characteristics of aerogels were investigated. Silica aerogels
synthesized by supercritical drying were hydrophobic, but aercgels heat-treated above 200C were transformed
to be hydrophilic. In particular, it was found that the skeletal structure of aerogels heattreated at 500°C was
strung enough not to crack after adsorbing a large amount of water vapor. Hydrophilic aerogels modified by
propaxylation at 280C for 20 h were reversed to the hydrophobic form. Transition hetween hydrophobicity
and hydrophilicity was reversible. The hydrophobicity and the hydrophilicity of silica aerngels were attributed
to the Si-OH bond and the monpolar C-H bond groups of organic species, respectively.
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Fig, 1. Flowchart for surface modification of silica ae-
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Fig. 2. Schematic diagram of the apparatus for surface
modification: (a) ball fowmeter, (b) flask, {(c)
heating element, (d) reactor chamber, (e} ther-
macoupple, and {f) aerogel.
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Fig. 3. Demonstration of hydrophobic and hydrophilic
natures of silica aerogels.

- 1321



a

Water vapor adsorption (%6)

Time (h)
Fig. 4. Water vapor adsaption at 26C and 76% RH of
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Fig. 5. FT-IR spectira of silica acrogels heat-treated at
various temperatures.
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Fig. 6. Linear shrinkage and density varations of silica
aeragels with water vapor adsorption at 26T
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thesized and (b) hydrophilic aerogel heat-trea-
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