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ABSTRACT

Scratch-resistant silica aerogel films with a 77% porosity and 1. 12 refractive index at ambient pressure is reported using the
exchange of solvent and modification of —CHj group. The silica films were prepared in a sol-gel process by a dip-coating meth-
od and then were post annealed in air and a mixed gas atmosphere. The films were characterized with transmission electron mi-
croscope  scanning electron microscope Fourier Transform infrared spectroscope an ellipsometer and the abrasion test re-
spectively. With the post annealing the frequency shift of FTIR absorption w; TO; peak of the films to a lower wave number
results from a decrease in the average Si—O—Si bridging angle. An increase in the full width at half-maximum FWHM of the
wy peak is ascribed to a wide distribution of the bridging angle because of the formation of strained Si—O—Si bonds caused by
the post annealing. The abrasion and adhesion tests indicate that the mixed gas treatment noticeably strengthens the silica net-
work . The increase in strength is attributed to more Si—O0—Si bond cross-linkages between silica particles formed by the mixed

gas treatment.
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