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ABSTRACT
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Thesis Advisors: Assoc. Prof. Sujitra Wongkasemjit, Dr. Santi
Kulprathipanja, and Assoc. Prof. Thirasak Rirksomboon 106 pp.
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Zeolites are microporous aluminosilicate materials which may occur
naturally or be synthesized in laboratory condition. In this research work, zeolites are
synthesized hydro-thermally and the effect of synthesis parameters, such s,
hydroxide ion concentration, seed amount as well as heating time and temperature,
were studied to obtain uniformed and small size NaA zeolite via sol-gel process and
microwave technique. With the composition of SI02AIZC>3:xNa20:410:H20; 3<x<6,
the results show that hydroxide ion concentration affects the crystal size and heating
time whereas higher amount of seed provides smaller crystal size. NaA zeolte can be
synthesized with higher temperature for shorter time or lower temperature for longer
time. Recently, the deposition of NaA zeolite on porous supports for membrane
application has been extensively studied in the ethanol-water separation process for
further use in gasohol production. This work focuses on NaA zeolite membrane
synthesized on an a0 Support via microwave, autoclave and electrophoretic
technique and on secondary growth method because it is an effective technique for
the promotion of nucléation of crystal on support surface. Synthesis parameter such
as synthesis temperature and time, type of substrate, seed amount and the seeding time
on the layer growth of membrane are considered. The formation of as-Synthesized
membranes is discussed according to the observation of SEM and XRD. In addition,
a preliminary study of performance of the synthesized NaA zeolite membrane was
conducted using pervaporation technique.



transfer and heat distribution, and short reaction time. Based on this concept, the
gliding arc microreactor was first designed to investigate the reforming reaction of
natural gas instead of using the conventional gliding arc reactor. For this
preliminarily study, methane, a major constituent of natural gas, was used instead of
the simulated natural gas in order to reduce the complexity of feed composition. The
reforming of methane was conducted under the gliding arc microreactor, with and
without catalyst. In the sole plasma system, all operational parameters affected both
methane conversion and product selectivities. In the plasma and catalytic system, the
temperature distribution within the plasma microreactor has a significant role in
Improving the reaction performance.
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