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Figure 1 Flow diagram of the preparation process of ZrO,-SiO, composite aerogels
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K 2 ZrO,-Si0, & & A Kt fx 09 SEM BE 1+ (a) Zr/Si = 1/1; (b) Zr/Si = 2/1; (c) Zr/Si = 3/1; (d) Zr/Si = 4/1
Figure 2 SEM photographs of the prepared ZrO,-SiO, composite aerogels with different molar ratios of
zirconium and silicon: (a) Zr/Si = 1/1; (b) Zr/Si = 2/1; (c) Zr/Si = 3/1; (d) Zr/Si = 4/1
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Figure 5 N, adsorption-desorption isotherms of the prepared ZrO,-SiO, composite aerogels with different molar
ratios of zirconium and silicon: (a) Zr/Si = 1/1; (b) Zr/Si = 2/1; (c) Zr/Si = 3/1; (d) Zr/Si = 4/1
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Figure 5 Pore size distribution of the prepared

Zr0,-Si0, composite aerogels with different molar
ratios of zirconium and silicon
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Table 1 Effect of the ratio of zirconium and silicon on the properties of ZrO,-SiO, composite aerogels

n(Zr) : n(Si) Sger / m2g™) Ven / cm®g ) dger / M
without silicon 510.5 2.37 20.5
474.3 1.79 17.7
501.7 1.98 18.2
520.2 2.05 18.3
551.7 2.47 22.6
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Figure 6 XRD patterns of the aerogels after being heat-treated at different:
(a) pure zirconia aerogels; (b) ZrO,-SiO, composite aerogels
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Table 2 Effect of heat treatment temperature on the properties of pure ZrO, aerogel

Temperature / °C Sger / m-g ™ Ven / cm®.g dger / NM
Un-treated 510.5 2.37 20.3
400 328.2 1.55 16.1
600 279.2 0.98 14.4
800 100.3 0.56 27.0
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Table 3 Effect of heat treatment temperature on the properties of ZrO,-SiO, composite aerogel

Temperature / °C Sger / mPgt Ven / cm.g™ dger / nm
Un-treated 551.7 247 22.6
400 527.6 2.11 17.0
800 360.2 1.22 15.2
1000 239.3 0.84 16.3
1200 89.5 0.23 335
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Preparation and Thermal Stability of ZrO,-SiO, Composite Aerogels
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Abstract: In order to improve the high temperature structural stability of pure zirconia
aerogels, ZrO,-SiO, composite aerogels were prepared by dropping propylene oxide, with TEQOS as
the silicon source and zirconyl nitrate as the zirconium source. This paper explored the effects of the
molar ratio of zirconium and silicon and heat treatment temperature on the structure and properties of
the prepared ZrO,-SiO, composite aerogels. The results showed that, when the molar ratio of
zirconium and silicon was 1:1, the prepared composite aerogels had the highest specific surface area
of 551.7 m?/g. After being heat-treated at 1200°C, the specific surface area of composite aerogels
decreased to 89.5 m?/g. Compared to the pure ZrO, aerogels , the ZrO,-SiO, composite aerogels had
better thermal stability.

Key words: ZrO,-SiO, composite aerogels; Specific surface area; Thermal stability



