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The aim of this thesis was to study biodiesel production by transesterification
of Jatropha seed oil catalyzed by hetergenous catalysts containing sodium and
potassium on zeolite NaX. The catalysts were prepared by impregnation with a
solution of acetate buffer or acetate salt of sodium and potassium. The metal loading
was varied to increase the catalyst basicity. The catalysts were characterized by X-ray
diffraction to confirm the zeolite structure; FTIR to confirm functional groups; CO,-
TPD to determine the amount and strength of basic sites; and nitrogen adsorption-
desorption to determine the catalyst surface area. Results from characterization
indicated that calcination of sodium catalysts at 400 °C was not enough to completely
convert the acetate to active species. To do so, they must be calcined at 500 °C and the
acetate was mainly transformed to carbonate species. The basicity of the catalysts
increased with amount of sodium and potassium. The loading did not destroy the
zeolite structure, but resulted in a decrease in crystallinity, surface area and micropore

volume. Potassium and sodium species mainly resided in the zeolite cavities. The



catalysts prepared from buffer solution had higher basicity and surface area than those
from acetate solution.

The catalyst efficiency in transesterification was determined preliminarily by
analysis of the reaction product by thin layer chromatography. The catalytic activity
increased with amount of sodium and potassium. Those prepared from buffer solution
were superior and the best catalyst was 16K/NaX-B. After that, the reaction products
were analyzed by gas chromatography for compositions and biodiesel yield. The
results were consistent with the preliminary analysis results. The biodiesel yield from

16K/NaX-B was 95%.
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