ABSTRACT

Renewable energy is widely investigated for substitution of fossil fuel. Thailand is
one of many agricultural countries that have a lot of biomass resources available. Also,
Science and Technology Ministry’s policy of Thailand supports the development of
sustainable energy from renewable bioresources such as biodiesel and bio-hydrogenated

diesel to reduce the demand of imported fossil fuel from other countries.

According to the distinct energy policy of the country, our research team
investigates the conversion of palm oil to biodiesel and bio-hydrogenated diesel via means
of heterogeneous catalysis. As for biodiesel, effective heterogeneous catalysts which their
unique properties are developed for cleaner biodiesel production process. The developed
catalysts including nano-sized CaO and Fe-based spinel catalysts can be recycled more
easily and can reduce the amount of water waste from homogeneous catalysis process.
Glycerol, a by-product from the biodiesel process is also upgraded to value-added
chemicals via catalytic hydrogenolysis of glycerol to 1,2-propanediol over Cu spinel
catalysts, providing high yield above 90% at optimized condition. As for bio-hydrogenated
diesel, metal sulfide and metallic catalysts are found to be the excellent catalysts in
hydrotreating palm oil to bio-hydrogenated diesel, providing high yield above 95% at
optimized condition. Additionally, hydrogen production as supplies for hydrotreating
process can be done via catalytic steam reforming of oxy-hydrocarbon over the developed
spinel catalysts, providing maximum yield above 80% at optimized condition. The present
research study showed that the developed catalysts would be potentially used in the

advanced biofuel production for Thailand.
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