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ABSTRACT

5271019063  Petrochemical Technology Program
Natee Rungjaroentawon: Hydrogen Production from Water Splitting
under Visible Light Irradiation Using Sensitized Mesoporous-
Assembled Ti02-SIC>2 Mixed Oxide Photocatalysts
Thesis Advisors: Asst. Prof. Thammanoon Sreethawong and
Prof. Sumagth Chavadej 94 pp.

Keywords:  Photocatalysis/ Water Splitting/ Hydrogen Production/
Mesoporosity/ Ti02-Si02 Mixed Oxide/ Visible Light

Alternative energy resources, especially hydrogen, are now being
recognized as an ideal energy source for the future. The photocatalytic water splitting
is an ideal method for producing hydrogen by using solar light as the energy source
and water as the feedstock. This work focused on hydrogen production from
photocatalytic water splitting under visible light irradiation using Eosin Y-sensitized
mesoporous-assembled  Ti02-Si02 mixed oxide photocatalysts loaded with
monometallic and himetallic Pt-Au cocatalysts, of which the mesoporous-assembled
TIC>2-Si02 mixed oxide photocatalyst with various TiC>2-t0-Si02 molar ratios were
synthesized by a sol-gel process with the aid of a structure-directing surfactant.
Various parameters affecting the photocatalytic activity, including calcination
temperature, phase composition, and Pt and Au loadings, were investigated. The
experimental results showed that without metal loading, the TICVSICh photocatalyst
with a Ti02-t0-SiC>2 molar ratio of 973 calcined at 500 °c provided the maximum
photocatalytic hydrogen production activity. Moreover, the monometallic and
bimetallic Pt-Au loadings with suitable contents by the photochemical deposition
method were found to greatly enhance the photocatalytic activity of the TiC>2-Si02
photocatalyst.  f
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