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PANOT KRUKKRATOKE : PARAMETERS AFFECTING STABILITY OF FAUJASITE
ZEOLITE-SUPPORTED CATALYSTS FOR TRANSESTERIFICATION OF PALM OIL.
THESIS ADVISOR : PROF. JATUPORN WITTAYAKUN, Ph.D. 129 PP.
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Heterogeneous catalysts comprised of potassium supported on faujasite (FAU)
zeolites including NaX and NaY with 12% potassium (12K/NaX and 12K/NaY) were
prepared to catalyze the transesterification of palm oil, producing more than 90%
biodiesel yields. However, the role of FAU cavities in such catalysts was unclear and
the catalysts suffered problems from the collapse of zeolitic structure. To
understand the role of FAU cavities, zeolite pores were blocked by paraquat via
adsorption before the impregnation of potassium precursor. The obtained catalysts
(12K/NaX-PQ and 12K/NaY-PQ) were characterized and used for transesterification of
palm oil. The study showed that the role of FAU cavities is not resolved. Moreover,
blocking the zeolite cavities with paraquat could not prevent the zeolite collapse.

The effect of FAU cavities was not clearly understood presumably due to
high potassium loading. Thus, the same experiment was repeated using potassium
8 wt.%. The biodiesel yields of transesterification on 8K/NaX-PQ and 8K/NaY-PQ were
35.6% and 7.1%, respectively. The higher yield from 8K/NaX-PQ was due to the lower
PQ adsorption on NaX, leading to a large crystal size of potassium acetate in the as-
prepared sample and more collapse on the zeolite structure. On the other hand,
NaY with higher PQ adsorption had good dispersion (namely, small crystal size) of the
acetate without significant collapse of zeolite structure. Thus, the role of FAU cavities
is proposed to disperse potassium acetate precursor.

The preparation of K/NaX from potassium acetate buffer requires calcination
to convert the precursor to carbonate. The calcination process consumes energy and
causes structural collapse of the zeolite, resulting in poor reusability. To reduce
energy consumption and protect the zeolite structure, the catalyst was prepared by

direct impregnation of potassium carbonate salt (K,COs;) onto zeolite NaX. The



zeolite structure of the prepared catalysts was still preserved. The K,COs/NaX
catalyst had the same results of biodiesel production as the catalyst prepared by
using acetate buffer solution. Therefore, the K,COs/NaX catalyst, prepared with less
energy consumption, has the potential for further development. Furthermore,
Na,COs/NaX catalyst was investigated to improve the reusability due to the less
solubility of Na,CO5 in the product mixture. The K,COs/NaX catalyst showed a very
high biodiesel yield (95.9%) with poor reusability, while the Na,COs;/NaX catalyst
showed only 70.6% with a gradual drop. The study revealed that Na,CO,/NaX was
less effective than K,COs/NaX but showed better reusability.
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