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Abstract

Acrogel 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 review, we introduce how to make silica aerogel as

the most typical aerogel.
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Fig. 1 Change in the amount of residual water in the wet gel

with the number of substitution.
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Fig. 2 Phase diagram of carbon dioxide."”
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Fig. 3 Appearance of the carbon dioxide supercritical drying

equipment.

Table 1 A typical supercritical drying process and the appearance after treatment

temperature number of .
state of CO, o treatment time after treatment
pressure substitution
room temp. shrinkin,
) liquid P 1 3h e
9MPa cracking
o room temp. shrinking
2)  liquid 5 6h )
9MPa cracking
» 40C shrinking
3)  supercritical 1 24h )
9MPa cracking
» 40T
4)  supercritical 5 6h unchange
9MPa
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Fig. 4 Appearance of silica aerogel.
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Fig. 5 Pore size distribution of silica aerogel.
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Fig. 6 (a) SEM and (b) TEM image of silica acrogel.
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Table 2 Physical properties of silica aerogel

This study Literature values'®
Bulk density (g/em’) 0.126 0.0011 — 0.650
Porosity (%) 94.3 70.5 — 99.95%
Specific surface area (m*/g) 710 500 — 950
Primary particle size (nm) 2-3 2-3
Average mesopore size (nm) 14 20
Average macropore size (um) around 2 —

*Calculated value from bulk density
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Fig. 7 Transmittance of silica aerogel.
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