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Abstract
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The aims of this study were to prepare TiO,-MCM-41 thin films and apply the films for photocatalytic treatment
of gaseous BTEX. This research studied the preparation of TiO,-MCM-41 thin films by ex-situ and in-situ
method and figured out the optimal molar ratio of TiO, and MCM-41, which is a mesoporous silicate extracted
from rice husk. The ex-situ TiO,-MCM-41 sol-gel was prepared by adding the as-synthesized MCM-41 into
titanium (IV) butoxide precursor while the in-situ TiO,-MCM-41 sol-gel was produced by mixing the MCM-41
and titanium (IV) butoxide precursors to achieve co-precipitation of both silica and titanium. The formation of
crystallinity study and the images from Transmission Electron Microscope indicated that the ex-situ thin film
was a composite of anatase TiO, and hexagonal MCM-41. Whereas, the in-situ thin film had anatase-like
crystal but the crystal size was much smaller than the crystal of anatase TiO,. The functional analysis
confirmed the presence of a hybridized Ti-O-Si bond in the in-situ film. Incorporating MCM-41 into the film
brought about the increase of surface area approximately 10 times. The in-situ TiO,-MCM-41 film of which the
molar ratio was as 50:50 provided the highest efficiency for the photocatalytic treatment of gaseous BTEX
which was 94% for only benzene treatment and 96% for mixed BTEX treatment. The rate of photocatalytic
reaction was well fit with the first order reaction. The advantages of MCM-41 were not only increase the film
surface area but also prevent charge recombination effect which resulted in the improvement of the

photocatalytic reaction.
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