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CHAIWUT NAKWEANG: BIODIESEL FUEL PRODUCTION USING ACTIVATED

CARBON AND CALCIUM OXIDE AS HETEROGENEOUS CATALYST. THESIS ADVISOR:

NUTTHAWUT CHAIYUT, Ph.D. 107 pp.

Transesterification of palm stearin with methanol was investigated under a
heterogeneous catalysis system. Activated carbon and calcium oxide were applied as solid
catalysts. In this study various amount of metal loading on activated carbon (AC) surface.
Catalyst was prepared via an impregnation method. The catalyst was activated at calcination
temperatures at 450 °C for 4 h to metal oxides form and calcium carbonate was prepared by
calcination with various temperature and time to calcium oxide form. The catalysts were
characterized using thermogravimetric analysis (TGA), scanning electron microscope (SEM),
X-ray diffraction (XRD) and surface area analyzer.

The suitable conditions for transesterification over Ca(NO3),/AC catalyst are the
catalyst/oil mass ratio of 10.5 % (w/w), methanol/oil molar ratio of 15:1, reaction time of 4 h
and temperature of 60 °C. When using Ca(NO3),/AC (palm shell) catalyst ,the suitable
conditions are the catalyst/oil mass ratio of 9 % (w/w), methanol/oil molar ratio of 10:1,
reaction time of 4 h and temperature of 60 °C. And when using CaO catalyst, the catalyst/oil
mass ratio of 6 % (w/w), methanol/oil molar ratio of 15:1, reaction time of 3 h and temperature
of 55 °C are the suitable conditions.

Some important fuel properties of the resultant biodiesel products meet the
standards of diesel fuel and biodiesel so it can be use for diesel replacement.
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