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Fig.1 Fractal fitting isotherms of SiO, aerogels with different densities: (a) 165 mg/cm?, (b) 115 mg/cm?,

(c) 135 mg/cm?, and (d) 95 mg/cm®
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Table 1  Number, density, proportion and relevant data of SAXS
Sample No. Density/mg <m® TMOS:CHsOH Line shrinkage/% ge/mm™  d/nm  ge/nm™  a/nm d/a Dn Ds

A 165 1:2 10
B 135 1:4 14
C 110 1:6 16
D 95 1:8 22

0.185 5.408 0.544 1.838 294 257 286
0.178 5.624 0.541 1.850 3.04 246 293
0.164 6.113 0.533 1875 326 236 293
0.149 6.693 0.482 2.053 3.34 233 292
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Table 2 Scattering rate in 90 °direction of samples
with different densities

Density/mg <m Is/lo
135 0.01339
110 0.01736
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Table 3 Assuming 1, related parameters and results
of the calculation

plmg em’® a/nm /1o [1/(apsa)]/ X 107
135 1.850 0.01345 2.60
110 1.875 0.01727 1.90
95 2.053 0.03732 1.05
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Relationship Between Microstructure and Light Scattering of TMOS-Derived
SiO, Aerogel via One-Step Sol-Gel Method

Liu Mingfang, Du Ai, Wu Shuai, Sun Wei, Li Tiemin, Shen Jun, Zhou Bin
(Shanghai Key Laboratory of Special Artificial Microstructure and Technology, Tongji University, Shanghai 200092, China)

Abstract: The SiO, aerogel samples were obtained by a one-step sol-gel route and ethanol supercritical dried method. A silicon oxide
precursor, tetramethyl orthosilicate (TMOS) was dissolved in methanol and hydrolyzed. Using ammonia as a catalyst and methanol as
solvent, SiO; aerogels with the density of 95, 110, 135, 165 mg/cm® were prepared. Combining with 635 nm wavelength laser and 90°
direction scattering of samples, the microstructure-property relationship was studied by analyzing the results of small angle X-ray
scattering. The results show that with the increase of initial solvent, density (p) and mass fractal dimension (Dm) decrease, while the
primary particles (a) and secondary particles (d) increase. The reason may be that the phase separation is changed from the
nucleation-dominated to the growth-dominated WHEN initial concentration of TMOS decreases. In addition, the primary or secondary
particles were assumed as the scatterer. It is revealed that interaction between the aerogels and the light is irrelevant Rayleigh scattering,
and the main scattering take place on the secondary particles. The scattering is determined by the secondary structure, including the fractal
dimension (D), the size of primary particles (a), and the size of secondary particles (d).

Key words: SiO; aerogel; SAXS; light scattering
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