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Preparation and TiO, Assembly of Highly Ordered Mesoporous Silica Films

WANG Xiao-li, ZHOU Bin, XU Zhan, XU Xiang, ZHANG Zhi-hua, SHEN Jun
(Pohl Institute of Solid State Physics, Tongji University, Shanghai 200092, China)

Abstract: The research concerns in the preparation and TiO, assembly of mesoporous
silica films at ambient pressure by sol-gel technique. First, the silicate sol was prepared
with the procursor acitetraechoxysilane(TEOS) and cationic surfactant hexadecyl trime-
thyl ammonium bromide (CTAB) or amphiphilic triblock copolymer (EO,, PO;, EO,,) as
template dissolved in ethanol and catalyzed by hydrochloric acid. Then the film was ob-
tained by dip coating, and both XRD patterns and TEM image indicate that the films are
highly ordered. Finally, the TiO, nanofiber was prepared by impregnating a mesoporous
silica film with TiCl, followed by hydrolysis in air and calcination at high temperature in
the oven. The prepared TiO, nanofiber diameter is in the range of 50 ~300 nm and it
was characterized by SEM. TiO, nanofibers can’t be formed on film containting tem-
plate or bare substrate. Ti0O, nanofiber morphology can be varied by controlling the pore
size of the mesoporous silica film. TiO, nanofiber has anatase phase after heating at
200~600 °C and its crystallization increases with calcination temperature increasing.
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