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Abstract

Project Code : MRG5280098

Project Title : The development of solid base catalysts for transesterification

of soybean oil

Investigator : Dr. Jonggol Tantirungrotechai, Prof.Dr. Manat Pohmakotr, Mr. Sucheewin
Chotchatchawankul, Ms. Woranan Netkueakul, Ms. Wanathsanun Sasomsap

Department of Chemistry, Faculty of Science, Mahidol University

E-mail Address : scjjp@mahidol.ac.th

Project Period : 16 March 2009 — 15 March 2011 (2 yr)

Hydrotalcite compounds with Mg/Al molar ratio of 3 were prepared by coprecipitation
method, and then impregnated with an alkali salt (LINO3;, NaNO,;, or KNO3). These hydrotalcite-
derived samples were characterized by powder X-ray diffraction (XRD), Fourier transform infrared
spectroscopy (FT-IR), Thermogravimetric analysis (TGA), and Hammett indicator method, as well
as tested for activity in transesterification of soybean oil and methanol. The catalysts exhibited a
wide range of activity with fatty acid methyl ester yield of ca. 5 — 95% (2 h reaction time). The
influence of catalyst calcination temperature and alkali loading was examined. Furthermore, the
optimum reaction conditions for the production of biodiesel using our catalysts was determined.
Among the catalysts studied, the most efficient catalysts was 35 wt.% KNO3 loaded on hydrotalcite
and calcined at 700 °C. The optimum transesterification condition found for this catalyst was at 60-

70 °C and 1:20 oil to methanol molar ratio. More than 95% yield of FAME was obtained in 60 min.
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