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Abstract

Surfactants have been shown to organize silica into a variety of
mesoporous forms, through the mediation of electrostatic, hydrogen
-bonding, covalent and van der waals interactions. This approach to
mesostructured materials has been extended, to titanium dioxide.
Nanoscaled mesoporous titania with mixed phases of anatase and rutile
has been synthesized using P123 block copolymer surfactant under mild
condition and further calcinations at 400 and 450°C.The resulting
materials were characterized by XRD, nitrogen adsorption, TEM, SEM
analysis, UV-vis spectroscopy and FT-IR spectroscopy.

The surface areas for most samples are between 143 and 71 m?/g.
The nanoporous titania has nano-size between 40-80 nm and worm-like
pore with wide pore size distribution between 5 and 15 nm. The
calcination of resulting materials at different temperature will promote
titanol group condensation, crystallization with phase transformations and
enlarge pore at beginning. A reasonable mechanism for this phenomenon
is proposed as well.

Titanosilicate mesoporous SBA-15 materials owned pretty high
surface area (>500 m’/g) but they show lower photocatalytical activity
than that of nanoscaled mesoporous titinia.

Parameters such as pH, gaseous environment, light wavelength and
concentration of catalyst and MB(methylene blue) were studied using the
photocatalytic decolorization of MB in a photoreactor. All experiments
were performed in a quartz tube with UV light, a wavelength at 365 nm
and 306 nm, in combination with a mesoporous TiO, powder as the
catalyst. Resulting material shows slightly higher conversion of MB than
the P25 effective commercial photocatalyst under saturated aqueous
solution with air or nitrogen. The results can be illustrated due to mixed

phases and abundant titanol group of catalyst.
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The optimal tentative conditions were developed in a solution at pH
of 3.0. These results suggest that nano-scaled nanoporous TiO,/UV
photocatalysis may be envisaged as a method for treatment of diluted

waste water.





