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Abstract—Aerogels were manufactured by supercritical drying of the wet gel which was made using 2-
step sonogel process and silica glass was obtained by sintering of these aerogels. Effect of the microstructure
of aerogels on process variables was investigated. Ethanol was chosen as a supercritical drying solvent, and
the operating condition was set to 300C and 1500 psi. Sintering was performed with isothermal stages at
150C, 300C, 400C, 600C, 900C and 1100C, and gaseous atmosphere was changed from nitrogen(<300C )
to oxygen(300-600C ) and helium(>600C ). It took about 8 hours in supercritical drying, and 17 hours in
sintering. Supercritical drying with ethanol made the surface of aerogels hydrophobic, resulting in minimum
adsorption of water on the surface. Since reduction of particles occurred due to high temperature during
supercritical drying, optimum supercritical drying temperature must exist. Long isothermal stage at 150C
eliminated bloating of sintered sample. The volume of aerogels reduced slowly.up to 1070C, but the pores
were closed suddenly at 1100C . Incomplete supercritical drying and low gelation pH produced crystals in
sintering. The structure of wet gel had strong effect on the sintering conditions.
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Fig. 1. Schematic diagram of supercritical drying appara-
tus.
1. Valves 6. Thermocouple
2. Pressurizing 7. Temperature cortroller
hand pump 8. Back pressure regulator

3. Pressure gauge
4. Autoclave
5. Heating element

9. 3-Way valve
10. Reservior
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Fig. 2. Effect of temperature on supercritical drying.
(A) 260C, (B) 280C, (C) 300C, (D) 350C, (E)
400C

Fig. 3. Effect of supercritical drying temperature on the
microstructure of gels.
(A) 260C, (B) 280C, (C) 300C, (D) 400C
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Table 1. Structural properties of aerogel and xerogel

Aerogel Xerogel
Bulk density(g/cm®) 0.29 1.61
Aver. pore radius(&) 630 62
Total porosity(%) 60.59 6.98
Linear shrinkage(%) <3 >30
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Fig. 4. Effect of supercritical drying on the microstruc-
tures of gels.
(A) xerogel, (B) aerogel
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Fig. 12. Effect of aerogel conditions on sintered gels.
(A) complete extraction, (B) cracked aerogel,
(C) incomplete extraction

Fig. 13. Effect of aerogel conditions on the microstruc-
tures of sintered gels.
(A) complete extraction, (B) cracked aerogel,
(C) incomplete extraction
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Fig. 14. Effect of aerogel conditions on the crystallinity
of sintered gels.
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Fig. 15. Effect of gelation conditions on sintered gels.
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