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ABSTRACT

The physical properties and microstructural changes with heat-treatment of opacified silica aerogels dop-
ed by Ti(; were investigated. Monolithic $10,-Ti0, aercgels were prepared by supercritical drying(250°C,
1250 psig) of wet gel obtained hy adding titamwm iscpropoxide to prehydrolyzed TEOQS-isopropansl salutions.
The density and the porosity of Si0,-10 mol% TiO, aerogels were 0.23 g/cm’ and 90%, respectively. During
supercritical drying, the linear shrinkage of aerogels increased with increase in the titanium content and
Ti0; was transformed to the anatase phase as well as particle agglomerates led to Ti0, clusters of 100800
nm dispersed homogeneously in the silica matrix. The IR transmittance of opacified silica aerogels was very
Iow in the region of wavelenglhs below 8 pm compared with pure silica aeragels and Si0,-TiQ; aerogels
showed the high thermal stability of microstructures up to 600°C.
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Table 1. Composition of Sols Used(mole ratio)
Sal type” TEOS TIP IPA HO HCI NH,OH
SA 1 - 3 4 Lex107" 8.1%107°
5TSA 0.95 0.05 3 4.95 L6x10™" 6.5x 107
10TSA 0.9 0.1 3 4.9 1.7%107* 65x107"
15TSA 0.85 0.15 3 4.85 8.7%107 -

*Sol types correspond to final aerogel types: SA=pure 50, STSA=S510,-5 mol% Ti0, 10TSA=S10,-10 mol%

Ti0y, and 15 TSA=510:-15 mol% TiO..
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Table 2. Physical Properties of Aerogels Supereriticaily
Drried at 250°C and 1250 psig

Linear shrinkage . .
Aegrogel A S 1ol Pe/nsﬂ Po(ros)lty

t ging 1 | Supercritica cmd %

P2 | TBAGw) | drying(®) | - ’

SA 6.6 0 01 95
ETSA 33 6.9 0.16 93
10TSA 3.3 155 0.23 o0
15TSA 33 23.1 0.32 36
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Fig. 2. FT-IR spectra of (a) xerogel, (h) Si0x-5 mol%
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