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This thesis involves the improvement of heterogeneous base catalysts on
different supports prepared by conventional, ultrasound-assisted grafting, and thermal
treatment for utilization in aldol condensation and transesterification. This work began
with the conventional grafting of aminopropyltriethoxysilane (APTES) with SBA-15
and further anchored by vanadyl acetylacetonate. These catalysts were tested in an in
situ aldol condensation between furfural and acetone. Only the reaction catalyzed by
SBA-15 grafted by APTES showed more furfurylbutenone (FB) formation than that by
oxovanadium-anchored catalyst due to a higher basicity. In addition, the FB formation
increased with the temperature.

To further develop the grafting process with a safer and shorter preparation
period, ultrasound assistance was proposed in the grafting of silica gel by APTES
loading of 20, 30, 40, and 50 wt. %. The sonication facilitated the bond formation
between APTES and the silica gel with less pore-blocking than the conventional
grafting method. The basicity of the samples increased with the amount of APTES.

From aldol condensation between furfural and acetone at temperature of 60 °C, the



1AY

catalyst with 30 wt. % of APTES loading gave the best catalytic activity. The furfural
conversion and FB selectivity increased with time and reached the highest value
at 24 h.

For the transesterification of palm oil, the calcium catalysts from natural marl
in Thailand were prepared by thermal treatment at 600, 700, 800, 900, and 1000 °C.
This process converted carbonate species to hydroxide and oxide at 800 and 1000 °C,
respectively. The elemental concentration of calcium increased with the calcination
temperatures. Both morphologies and surface areas changed during the calcination.
From the decomposition of 2-methylbut-3-yn-2-ol (MBOH), the basicity of base sites
on these calcium catalysts increased with the calcination temperatures. Finally, the
calcium catalysts were employed in the transesterification between palm oil and
methanol at temperature of 60 °C for 3 h. With catalyst loading of 1 wt. %, the marl

calcined at temperature of 800 °C was the suitable catalyst.
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