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Influence of solvent on the nano porous silica aerogels
prepared by ambient drying process

Sung-Wuk Ryu*** Sang-Sig Kim**, and Young-Jei Oh*"

Abstract

Nano porous, transparent silica aerogels monoliths were prepared under ambient drying (1 atm, 270 °C) condition by
the combination of sol-gel process and surface modification with subsequent heat treatment. Three kinds of solvent, n-
hexane, n-heptane and xylene, were selected in the point view of low surface tension and vapor pressure in order to restrain
a formation of cracks during drying. Crack-free silica aerogels with over 93 % of porosity and below 0.14 g/cm’® of density
were obtained by solvent exchange and surface modification under atmosphere condition. Optimum solvent was confirmed
n-heptane among these solvents through estimation of FT-IR, TGA, BET and SEM. Modified silica aerogel exhibited a
higher porosity and pore size compare to unmodified aerogels. Hydrophobicity was also controled by C-H and H-OH
bonding state in the gel structure and heat treatment over 400 °C effects to the hydrophobicity due to oxidation of C-H

radicals.
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Fig. 1. Experimental procedure for the SiO, aerogels
prepared from TEOS.
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Table 1. Physical properties of the selected solvents

Property n-Heptane n-Hexane Xylene
MF CHs  CHis  CgHyo
MW 100.20 86.18 106.17
MP[°C] -90.6 -953 -252
BP[°C] 98.5 68.7 1445
Density[g/cm?] 0.68 0.65 0.88

Vapor pressure[kPa}® 6.09 20.2 0.88
Surface tension[mN/m]?®  19.65 17.89 2976
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Fig. 2. Viscosity variation of Silica sol as a function of
aging time.
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Fig. 3. Mechanism of surface modification by TMCS.
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Fig. 5. FT-IR spectra of the Silica aerogel with and
without surface modification.
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Fig. 4. FE-SEM images of (a) the modified and (b) the unmodified silica acrogels, respectively.
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Table 2. Physical property of the modified and the unmodified silica aerogels as a function of solvent

n-Heptane
Properties n-Hexane xylene
Modified Unmodified
Specific surface area(m%g) 840 874 859 862
Pore size(nm) 15.6 59 15.5 15.1
Porosity(%) 93 83 93 90
Density(g/cm®) 0.14 0.37 0.14 0.21
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Fig. 6. FE-SEM images of the silica aerogels according to solvent.
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