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NUTTINEE SUPAMATHANON : BIODIESEL PRODUCTION VIA
TRANSESTERIFICATION OF JATROPHA SEED OIL USING POTASSIUM
SUPPORTED ON NaY ZEOLITE AND MCM-41 AS CATALYSTS. THESIS

ADVISOR : ASST. PROF. SANCHAI PRAYOONPOKARACH, Ph.D. 135 PP.

NaY  ZEOLITE/ MCM-41/ JATROPHA SEED OIL/ BIODIESEL/

TRANSESTERIFICATION/ HETEROGENEOUS CATALYST

This research focuses on the development of base heterogeneous catalysts
consisting of potassium supported on NaY zeolite and MCM-41 for biodiesel
production via transesterification of Jatropha seed oil. The oil was obtained from the
seeds of Jatropha curcas cultivated in Nakhon Ratchasima.

Extraction of the seed oil by soaking the ground seed in hexane for 3 h at room
temperature provided 29.74 wt% oil yield. The extracted oil was analyzed for its
chemical and physical properties. The unsaturated and saturated fatty acid
components were 77.70% and 22.30%, respectively. Oleic acid (44.60%) and linoleic
acid (32.20%) were the major components of the unsaturated fatty acid, while
palmitic acid (15.20%) was the main component of the saturated fatty acid.
Physicochemical properties of the oil suggested that it could be used as a feedstock
for biodiesel production via transesterification.

Potassium supported on NaY (xK/NaY) and on MCM-41 (xK/MCM-41),
where X is 4, 8 or 12 wt% of K loading, were prepared by impregnation method using
buffer solution of CH3COOK/CH3COOH. Potassium supported on NaY with 12% of
K loading (12K/NaY-1 and 12K/NaY-2) were also prepared by impregnation with
solution of KNOs. The catalyst supports were synthesized from rice husk silica. These

catalysts were characterized by X-ray diffraction (XRD), nitrogen adsorption-



v

desorption and Fourier transform infrared spectroscopy (FTIR). The results indicated
that the structure of NaY was preserved after K loading, whereas the collapse of
MCM-41 structure was observed with 8 and 12 wt% of K loading.

All catalysts were studied for their catalytic activities in transesterification of
Jatropha seed oil with methanol. The effect of the reaction variables including the
ratio of methanol to oil, the reaction time and the amount of potassium loading on the
support were investigated. The progress of the reaction was primarily monitored by
thin layer chromatography and the products from the most suitable reaction condition
were further analyzed by gas chromatography. The 12K/NaY provided a complete
conversion, followed by the 8K/NaY and 4K/NaY, respectively. The 12K/NaY gave
the optimum biodiesel yield of 73.4% under the reaction time of 3 h, the reaction
temperature of 65 °C and methanol to oil molar ratio of 16:1. Reusability of 12K/NaY
was investigated and it was found that the catalyst was partially deactivated because
of the loss of active species (K species). The xK/IMCM-41, 12K/NaY-1 and
12K/NaY-2 had very low catalytic activity under the studied condition.

The basic properties of the catalysts were studied by temperature programmed
desorption of pyrrole and transformation of 2-methyl-3-butyn-2-ol. The results
indicated that the amount of basic sites of xXK/NaY catalysts increased in the
following order: 12K/NaY> 8K/NaY> 4K/NaY. The results are in agreement with the
catalytic studies as the conversion increased with the same order. The xK/MCM-41
and the catalyst prepared with KNO3; had relatively low amount of the basic sites

resulting in poor catalytic activity for transesterification.
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