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Monoglycerides (MGs) are classified as non-ionic emulsifier in glycerol group. They
have been widely used in food, pharmacy and cosmetic. Typically, industrial scales produce MGs
from fats and excess glycerol via glycerolysis at range of temperature (200-260 °C) with the
catalyst. The objective of this study was to utilize by product known as glycerol obtained from
biodiesel production for synthesis of MGs via glycerolysis reaction in a 1 L flask and of scale up
15 L reactor. The raw material of glycerol was fed into the reactor react with methyl ester inside
the reactor and 5 operating parameters were varied; molar ratio of methyl ester to glycerol (1:1,
1:2 and 1:3), temperature of reaction (150 °C, 170 °C, 190 °C and 210 °C), feed time of glycerol
into the reactor, it was operated 30, 60 and 90 minutes, respectively in case of batch operation
while for semi-batch was set up at 2 equal intervals (15, 30 and 45 minutes for the first interval
and 30, 60 and 90 minutes for the second interval, respectively). However, according to analysis
of initial glycerol there were excess amount of potassium hydroxide contained in glycerol 1.27%
(w/w). Lastly, variations of reaction time were considered (15, 20, 25, 30, 35, 40 and 45 minutes).
The results showed that the optimal condition for MGs synthesis was obtained at molar ratio of
methyl ester to glycerol 1:2, at temperature of 190 °C, with an agitation of 100 rpm, glycerol feed
time at 30 minutes for batch reactor and 15 and 30 minutes for the first and the second intervals
for semi-batch reactor. While reaction time for both conditions obtained in the same time of 20
minutes and the highest MGs concentrations were achieved at about 37.82 and 47.94 % for batch
and semi-batch reactor, respectively. In conclusion, percentages of yield to total products and
MGs were obtained at about 43.0, 16.2 % and 56.3, 27.0 % for batch and semi-batch reactor,
respectively. MGs productivity in cases of batch and semi-batch reactor were 1.1 and 1.7 g min'l,

respectively.





