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PIMWIPA  TAYRAUKHAM : DEVELOPMENT OF HETEROGENEOUS ZEOLITE
CATALYST FOR RENEWABLE ENERGY PRODUCTION VIA TRANSESTERIFICATION
OF PALM OIL AND STEAM REFORMING OF ACETIC ACID. THESIS ADVISOR :
PROF. JATUPORN WITTAYAKUN, Ph.D. 103 PP.
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Global warming due to emissions of greenhouse gases is presently an
international problem that needs to solve urgently. This work presents the
development of heterogeneous zeolite catalysts and applications in renewable energy
production consisting of biodiesel and hydrogen to mitigate this effect by reducing
carbon dioxide emissions compared with fossil fuels. Biodiesel is generated via
transesterification of palm oil at 60 °C over potassium supported on NaX and NaP2
zeolite preparing by impregnation. The high porosity of NaX gives a high catalytic
performance, while NaP2 catalysts can use only external surfaces to generate active
specie and interact with reactants resulting in lower yield. Additionally, the stability of
the catalysts is improved by microwave-assisted synthesis with a short crystallization
time. These materials generate different types of carbonate that can resist the structure
collapse of zeolite NaX. Moreover, the development of heterogeneous Ni/MF| catalysts
for acetic acid steam reforming reactions is investigated. Nickel strongly impacts
hydrogen production, while zeolite support improves metal dispersion. Moreover,
decreasing aluminum ‘and: nickel .loading has significant impacts on preventing the
production of undesired products, coke formation, and metal sintering. In addition,
reaction conditions also affect catalysts. Rich-steam condition (steam-to-carbon ratio
of 5) eliminates all carbon deposition at 700 °C. After testing for five hours, a silicious

MFI catalyst generates a product with a stable rate.
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