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Preparation of transparent SiO, aerogel by subcritical drying and

analysis of drying mechanism
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Abstract SiO, monolithic aerogels were prepared by the two-step sol-gel and gel aging and solvent replacement
method at subcritical condition using tetraethyl orthosilicate as raw material,deionized water and anhydrous ethanol as
solvent, and HCl and NH, OH as hydrolysis and condensation cataysts. The drying mechanism was analyzed. The
structural properties of SiQ, aerogels samples were characterized by means of XRD,SEM, TEM,BET,FT-IR and DSC-
TG etc. The results shown that the prepared sample had the best performance when the drying temperature was 220°C
and the drying pressure was 3. 5MPa.The sample had an amorphous structure with the apparent density of 0. 221g/cm?®
and specific surface area of 973. 68m®/g. The capacity was 2. lem®/g. After the high temperature calcination at 600°C
for 3h,the pore shape and pore size distribution were basically unchanged, the specific surface area was still as high as
850. 59m*/g,and the pore volume was 1. 6cm®/g. The subcritical drying method used in this study greatly simplifies the
aerogel drying process, and the prepared aerogel had small cracking shrinkage, high transparency and good thermal
stability.
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