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Abstract

Biodiesel production was investigated via the transesterification of vegetable oil
(both fresh and used one), methanol (MeOH) under homogeneous catalyst (KOH). The
reaction was accelerated by using ultrasonic combined with microwave irradiation.
Oil/MeOH molar ratio, catalyst amount, temperature, power and reaction time were
being as studied parameters. Properties (density, kinematic viscosity, flash point, pour
point, acid value, total glycerin, and specific gravity) of synthesized biodiesel were
analyzed based on ASTM methods and Thai-regulations. The optimal condition for the
highest conversion and standard regulated properties was at 1/6 oil/MeOH molar ratio,
1% wt of catalyst, 50°C, and a combination of ulirasonic of 200 W for 10 min with
microwave of 198 W for 3 min. The combination of ultrasonic and microwave is quite
promising technique, consuming energy 254.33 Wh/kg/1kg biodiesel production.
Based on this condition, 99.4, 97.3, 93.1% conversion were obtained from palm oil,
soybean oil, and used fry oil, respectively. The percentages of volatile methyl ester
content were detected of 99.43, 99.14, and 99.07%, respectively, analyzed by DHS-GC-

MS technique.





