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SIRIPORN  KOSAWATTHANAKUN : IMPROVEMENT AND STABILITY OF ZEOLITE-
BASED CATALYSTS FOR TRANSESTERIFICATION OF PALM OIL AND GLYCEROL
CONVERSION TO GLYCEROL CARBONATE. THESIS ADVISOR : PROF. JATUPORN
WITTAYAKUN, Ph.D. 89 PP.
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From many years ago, Thailand’s crude palm oil industry has experienced an
oversupply. Accordingly, several relevant industries such as biodiesel production and
oleochemicals industry have to overcome the situation. Hence, this thesis
demonstrates the utilization of transesterification of palm oil and the valorization of
glycerol towards high-valued chemicals. This involves the improvement and stability
studies of heterogeneous zeolite-based catalysts.

The first part of this study started by comparing physicochemical properties
and catalytic performance for biodiesel production by potassium (K) catalysts
supported on zeolite NaX and NaY (K/NaX and K/NaY, respectively). Although the
K/NaX and K/NaY catalysts are active for the transesterification of Jatropha seed and
palm oils, they were prepared by different methods and have not been tested with
the same oil. In this work, the catalysts were prepared by ultrasound-assisted
impregnation using a potassium acetate buffer. The structure of NaX was more stable
than that of the NaY after the impregnation and then calcination. Furthermore, K/NaX
had higher basicity than K/NaY. Then, both K/NaX and K/NaY were catalytically
evaluated in the transesterification of palm oil and methanol to achieve biodiesel and
glycerol as major and co-products, respectively. These catalysts produced high
biodiesel yields in the first run of the transesterification. K/NaX produced a higher yield
than K/NaY in the second run. As a result, the K/NaX catalyst is appropriate for this
reaction.

The second part demonstrates an alternative and sustainable process to
converse glycerol as a co-product from the transesterification above to high-valued

chemicals. This part elucidates the morphological effect of BPH zeolite nanosheets on
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the conversion of glycerol towards glycerol carbonate. A hydrothermal approach was
used to S)i/nthesize as-prepared BPH zeolites with different sizes and Si/Al ratios. Both
as-prepared ones (nano CsBPH AP and micro KBPH_AP) were ion-exchanged with either
K or Cs precursors. The structures, morphologies, and functional groups of ion-
exchanged nano CsBPH_AP and ion-exchanged micro BPH_AP (nano K-CsBPH_IE and
micro Cs-KBPH_IE, respectively) were identical to their parents. Because of its tiny
particte size and short molecular diffusional path, nano CsBPH_AP provided optimum
reaction activity. The best conditions were at 120 °C for 3 hours, with a catalyst loading
of 6 wt % and a elycerol-to-dimethyl carbonate molar ratio of 1:5. Up to the fourth

run, the catalyst showed a satisfying activity.
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