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Fabrication of Nanoporous Mullite Ceramics
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Abatract: The silica aerogels composited with alumina nano-particles were prepared by sol-gel method and
supercritical drying technique, using TEOS and alumina nano-particles as the precursors. The nanoporous mullite
materials were obtained by the calcination of the aerogel monoliths at 1200 and 1300 °C, and were characterized by
means of XRD, FESEM and mercury porosimetry. The results of XRD indicate that mullitization appears after
calcination at 1200 °C. The results of mercury porosimetry and FESEM show that mullite ceramic materials possess
porous microstructure with the pore size of 200 ~400 nm and 6 ~30 nm. Owing to the mullitization, the porous

microstreture of mullite ceramic materials has higher thermal stability.
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Fig.1 Scheme for the preparation of nanoporous mullite ceramics
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Fig.2 XRD patterns for the gel monoliths calcined at

different temperatures
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Fig.3 DSC curve for the gel
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Fig.4 FESEM images of nanoporous mullite ceramics
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Fig.5 Pore size distribution of nanoporous mullite
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Table 1 Intrusion data summary of mercury porosimetry testing

Content 1100 C 1200 C 1300 C
Total intrusion volume / (mL-g™) 1.047 0.445 0.436
Total pore area / (m*-g™) 64 29 13
Average pore diameter / nm 65.1 61.2 130.1
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