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ABSTRACT

4492001063 :  Polymer Science Program
Phairat Phiriyawirut. MFI Zeolite Synthesis via Sol-gel Process with
Microwave Technique and Application as Oxidative
Dehydrogenation Catalyst
Thesis Advisors: Assoc. Prof. Sujitra Wongkasemjit, Prof.
Alexander M. Jamieson, Assoc. Prof. Rathanawan Magaraphan, and
Asst. Prof. Sirirat Jitkamka, 133 pp. ISBN 974-9651-78-2
Keywords:  Silatrane/Alumatrane/Zeolite/MF1/Silicalite/\VS-I/Oxidative
Dehydrogenation

Silatrane and alumatrane were prepared via the oxide one-pot synthesis
process and used as precursors for synthesis of MFI zeolite family, i.e., silicalite,
ZSM-5 and VS-1. Numerously ynthetic factors including chemical composition and
conditions were investigated to understand role of individual factors on zeolite
morphology and elemental composition. Different templates produce different
morphologies and growth directions of MFI crystals due to the steric effect of the
template molecule. Morphology of synthesized zeolite is also altered by water
content. Various factors, influencing the V/S-1 zeolite properties, were investigated.
Using the novel silatrane precursor, VS-1 zeolites with high vanadium loading can be
prepared via hydrothermal synthesis. The influence of VS-1 zeolite synthesis
parameter from silatrane precursor on the catalytic properties in oxidative
dehydrogenation has been studied. Propane conversion increases as increasing
vanadium content while selectivity slightly decreases. Tetrahedral vanadium within
zeolite is believed to be responsible for the selectively oxidative dehydrogenation
while the extrinsic vanadium or polymeric species are responsible for over oxidation,
selectively giving high carbon monoxide and carbon dioxide. A shorter contact time
gives higher product yield and conversion though lower in selectivity.
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