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ABSTRACT

4591003063:  Petrochemical Technology '
Theera Anukunprasert: Nanostructured Metal Oxide Synthesis Using
Microemulsion for Photocatalytic Decomposition and
Gas Sensor Applications
Thesis Advisors: Assoc. Prof. Chintana Saiwan, Prof. Enrico
Traversa, 97 pp. ISBN 974-9990-15-3

Keywords: Metal oxides/ Titanium dioxide/ Tin oxide/ Microemulsion/

Gas Sensor / Cabon monoxide/ Photocatalysis/ Phenol

The single (TiO2, SnO,) and/or mixed metal oxides (Nb-TiO;, Nb-TiO,-
SnO,) were synthesized by two microemulsion, the anionic surfactant system (n-
heptane/water/NaCl/ sodium bis (2-ethylhexyl) sulfosuccinate (AOT)) and the
nonionic surfactant system (cyclohexane/water/Triton X-100). The nanostructural
effect, i.e. the crystal size, crystal structure, and surface areaand phases of metal
oxides were studied in gas and liquid phase applications. For liquid phase, the
photolysis of phenol in aqueous solution by using synthesized TiO, (single oxide
system) as a photocatalyst was examined. For gas phase, both single oxide and
mixed metal oxides were used to study CO gas in a sensor application. For liquid
phase study, the results indicated that the rate of phenol decomposition can be
improved by the exposed titanium sites on the surface controlled by the nanostructure
of synthesized TiO,. For gas phase study, Nb-doped TiO, clearly showed an improve
thermal stability by hindering the anatase to rutile phase transformation and
inhibiting the grain growth resulting in significant increase in CO sensitivity. For
Nb-TiO,-SnO,, the mixed solid solution phase between Ti and Sn and high thermal
stability has strong effect on the high sensitivity of CO.
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