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Thé High Performange Size Exclusion Chromatography (HP-SEC) with Evaporative
Light Scattering Detector method was developed for the analysis of tri-, di- and mono-glyceride,
fatty acid methyl ester (FAME) and free fatty acid in biodiesel. Acetic acid (0.25% in toluene),
which is the best mixed mobile phase has been used in this research. The esterification step is
focused on the effects of concentrations of acid catatyst (0.1, 0.2 and 0.5 molar), molar ratios of
free fatty acid to alcohol (1:30, 1:60, 1:120 and 1:240) and reaction temperatures (40, 50 and
60°C) on th? rate constant of esterification of palmitic acid. Results show that the rate constant
increase witﬁ increasing concentfation of the acid catalyst, molar ratio of free fatty acid to alcohol
and reaction temperature. Sulfuric acid catalyst is better than hydrochloric acid.

The rate constants of esterification and transesterification, with and without toluene, are
compared. Esterification is about 320 times faster than transesterification. Higher concentration of
H,S0O, catalyst (1.0 M) did not increase the yield of transesterification. Toluene had no effect on
the esterification rate constant, but the rate constant of transesterification with toluene was

increased.





