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Abstract

Project code: MRG4780044

Project title: Effect of Preparation Parameters for Synthesis of Titanium Dioxide and
Titanium Dioxide Mixture for Use as Photocatalyst in Photocatalytic
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E-mail address: akawat.s@eng.chula.ac.th

Project period: June 2004 — May 2006

The objective of this project is to study the synthesis and the effect of various
parameters for titanium dioxide or titanium dioxide mixture for use in photocatalytic
reaction.

We synthesized titanium dioxide using two different techniques, namely,
solvothermal and sol-gel methods, under various preparation conditions. The properties
of the resulting titanium dioxide such as specific surface area and crystallite phase and
size were then determined. To measure the activity of titanium dioxide, it was employed
as a photocatalyst in oxidation of ethylene. Furthermore, four other metal oxides, i.e.,
zirconium dioxide, silicon dioxide, cerium dioxide, and tin oxide, were synthesized via
sol-gel methods and were later mixed titanium dioxide sol in order to produce binary
mixed oxides. The binary mixed oxides were then characterized for their properties and
were employed as photocatalysts in oxidation of ethylene.

For titanium dioxide that was prepared via solvothermal method, four
parameters, i.e., type of solvent, concentration of precursor, reaction temperature, and
holding time, influenced the properties as well as the photocatalytic activities of titanium
dioxide. For titanium dioxide that was prepared via sol-gel method, both calcinations
temperature and time had effects on the properties and activities of titanium dioxide.
Adding the second metal oxide to titanium dioxide lowered the photocatlytic activities of

the mixed oxide for the oxidation of ethylene.
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