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Abstract

Biodiesel is one of renewable fuels that can be converted from biomass. Interest in
biodiesel has been growing when petroleum price has risen monotonically in recent. Low price
vegetable oil feedstock and low power consumption process can reduce the overall production
cost of biodiesel. In this work, beef tallow is used. Microwave can offer low power consumption
than conventional heating.

This thesis focuses on biodiesel production from transesterification of beef tallow (BT)
with microwave heating. Controlled parameters are oil:methanol molar ratio, percentage of
catalyst, reaction temperature, and reaction time. Free fatty acid (FFA) of BT are removed before
transesterification. The optimum condition was found to be at molar ratio 1:6, 0.75 wt% NaOH,
reaction temperature 60 ‘C for 10 minute with microwave heating. Yield of beef tallow methyl
ester (BTME) of 95 + 5% from glycerin weight and molar balance was obtained. When the
conventional heating was used, 20 minute at the same condition was required. However, both
microwave and conventional heating appeared to have same electric power consumption. For
different types of alcohol (methanol, ethanol, propanol and butanol), methanol was found to give
the best reaction. From energy balance, it was shown that overall energy loss for BTME

production was equal to 6.216 MJ/kg (49% in removing FFA process). Total raw material and



energy cost for BTME was 27.33 Thai bath/liter. BTME have 20 °C cold point, 18.8 °C pour

point, viscosity of 5.9 cSt. and heating value of 37.1 klJ/g.



