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Preparation of Silica Aerogel by Different Kinds of Drying Methods
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Abstract: Aerogel is an ultra-porous material derived from a gel, in which the liquid component of the gel has been replaced

with air. Usually it is prepared by a supercritical drying using carbon dioxide. In this study, we tried to prepare aerogel by other

drying, that is, by a solvent-exchange treatment and then a heat-drying at ambient pressure, and by a freeze-drying with an

antifreeze protein. Some samples had many macropores like the aerogel prepared by the supercritical drying.
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Fig.1 Different kinds of drying methods in phase diagram.
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Fig.2 Appearance of silica aerogel prepared by supercritical-

drying: (a) one treatment and (b) five treatments.
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Fig.3 Microstructure of silica aerogel prepared by supercritical-

drying: (a) to (d) SEM images and (e) and (f) TEM images.
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Fig.4 Appearance of silica wet gel prepared by different

kinds of solvent exchange treatments.

Fig.5 Appearance of silica aerogel prepared by solvent

exchange treatment and by heat-drying at ambient pressure.
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Fig.6 Transmittance of silica aerogel.
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Fig.7 SEM images of silica aerogel prepared by solvent

exchange treatment and heat-drying at ambient pressure.

Fig.8 TEM images of silica aerogel prepared by solvent

exchange treatment and heat-drying at ambient pressure.
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Fig.9 Appearance of frozen grape juice: (a) & (b) without
adding AFP and (c) & (d) with AFP.
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Fig.10 Appearance of frozen silica wet gel: (a) & (b)
without adding AFP and (¢) & (d) with AFP.
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Fig.11 Appearance of silica aerogel prepared by freeze-
drying: (a) & (b) without adding AFP and (c) to (f) with
AFP.

C D SRR & 22 TR o 30T THURECRE L
72Yies AFP RN BRI b 53, wIh o
BA B2 BT TLE o7, 2T, WA H S &
72 BB WIE 30T IZB W TR AR E L CHLR
fbL7z7c bR NIz, 2T, BAHEIRIE D THIC
H5H-80CH M7y THIZHEZENT, 2 HH, 3
FERCIR AT o 720 € DOFER GBI THAE L 72308HI,
AFP AN ERINZ 2200 53, 30C DGR DY
B EER 2T TL o728, BIEEFREH TH
i L72alEHE, BT IZR$ X9 1SRRI R S



fi & OEEREFE H722 ) 7 a s v oES

Fig.12 SEM images of silica gel freezed in freezer (-20C) and then freeze-dried at -80C : (a) & (b) without adding AFP and (¢) &

(d) with AFP.

Fig.13 SEM images of silica aerogel quenched in liquid nitrogen (-196C) and then freeze-dried at -80C and at 30T in vacuum: (a)

& (b) without adding AFP and (¢) & (d) with AFP.
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Fig.14 Changes of microstructure of silica wet gel in freeze-drying.
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