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Abstract
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This research was divided into two main parts. For the first part, the photocatalytic H,
production from water splitting was investigated under various conditions over 0.6 wt% Pt-
loaded nanocrystalline mesoporous TiO, photocatalyst prepared by a single-step sol-gel process
with a structure-directing surfactant under UV light irradiation. The influence of the following
operational parameters, namely sacrificial reagent type, initial solution pH, photocatalyst
concentration, initial sacrificial reagent concentration (of the best sacrificial reagent studied), and
irradiation time, was the main focus. The hydrogen production was found to be strongly affected
by all of the above parameters. The optimum values of all of the above parameters were
obtained. The results showed that the use of the photocatalyst with the proper selection of
optimum operational conditions could lead to considerably high photocatalytic H, production
activity. For the second part, N-doped mesoporous TiO, and N-doped non-mesoporous
commercial TiO, (Degussa P-25) nanocrystals were comparatively investigated for
photocatalytic H, production from water spliting under visible light irradiation. The
nanocrystalline mesoporous TiO, was synthesized by a sol-gel process with a structure-directing
surfactant. The N-doping process was performed by calcining the mixture of TiO, photocatalysts
and urea, as a N source, at different N contents and calcination temperatures. From the
experimental results, it was found that N-doped mesoporous TiO, prepared at a proper
urea:TiO, molar ratio and a proper calcination temperature exhibited the highest photocatalytic
activity. The results indicated the importance of the mesoporous characteristic of the
photocatalyst in enhancing the photocatalytic activity by increasing the specific surface area and

N-doping capability.
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