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UNANYBATNDINE

This research focused on biodiesel production via transesterification of jatropha
seed oil obtained from the seeds of Jatropha Curcas cultivated in Nakhon Ratchasima.
The process utilized heterogeneous base catalysts consisting of potassium supported
on NaY zeolite.

Extraction of the seed oil by soaking the ground seed in hexane for 3 h at
room temperature provided oil yield of 29.74 wt%. The extracted oil was analyzed for
its chemical and physical properties. The unsaturated and saturated fatty acid
components were 77.70 wt% and 22.30 wt%, respectively. Oleic acid (44.60 wt%) and
linoleic acid (32.20 wt%) were the major compositions of the unsaturated fatty acid,
while palmitic acid (15.20 wt%) was the main composition 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) where x is 4, 8 and 12 wt% of K loading,
were prepared by impregnation using buffer solution of CH,COOK/CH,COOH. The NaY
was synthesized from rice husk silica source. These catalysts were characterized by
X-ray diffraction (XRD), nitrogen adsorption-desorption and Fourier transform infrared
spectroscopy (FTIR). The results indicated that the structure of NaY was preserved
after K loading.

The xK/NaY were studied for their catalytic activity 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 wt% 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 deactivated because of

the loss of active potassium.



Furthermore, the utilization of rice husk silica (RHS) and NaY as a catalyst
support in transesterification of jatropha seed oil was compared. The active specie,
potassium with 9-12 wt% concentration, was loaded on the support using acetate
buffer (B) and acetate (A) solution as a precursor. The obtained catalysts were
characterized using XRD, N, adsorption/desorption and FTIR. Metal loading did not
significantly affect the structure of NaY unlike RHS which suffered from collapse of
structure as observed in the XRD patterns. The BET surface area of RHS decreased
significantly from 301 m?%/g to 11 m?/g and showed poor activity in transesterification.
On the other hand, BET surface area of NaY loaded with different amount of
potassium decreased with an increase in metal loading from 927 m?%/g (for NaY) to 299
m?/g¢ (for 12K/NaY-B). The minimum amount of metal loading that gave complete
conversion of jatropha seed oil to biodiesel was 11 wt% prepared from acetate buffer

solution.





