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ABSTRACT

4973004063  Petroleum Technology Program
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by Heterogeneous Base Catalysts.
Thesis Advisors: Asst. Prof. Boonyarach Kitiyanan and
Prof. Masahiko Abe, 67 pp.
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Recently, the biodiesel production was increasing exponentially; the
oversupply crude glycerol was generated, which was a major by-product of biodiesel
production. Therefore, it was interesting to increase the utilization and value of this
by-product by converting glycerol to other chemicals. Diglycerol can be made from
the condensation reaction of glycerol with the use of base catalysts. The objective of
this work was to study the synthesis of -diglycerol from glycerol by using
homogeneous and heterogeneous catalysts. In this study, basic solid catalysts such as
calcium oxide, magnesium oxide, barium oxide, strontium oxide, and zirconium oxide
are utilized as heterogeneous catalysts. The basic homogeneous catalyst, sodium
carbonate, was also used in order to compare its activity with the heterogeneous
catalysts. Parameter such as types of catalyst, reaction time, catalyst concentration and
reaction temperature were examined. The condensation of glycerol was performed
with 2 wt% catalyst at a temperature of 240°c under nitrogen atmosphere and 1h
reaction time. The selectivities toward diglycerol by the heterogeneous catalysts were
94% for barium oxide, 70% for calcium oxide, 71% for strontium oxide, and 59% for
Zirconium oxide, which were higher than the homogeneous catalyst, sodium carbonate
(36%); except for magnesium oxide, which gave a selectivity of only 3%. Moreover,
the yields of diglycerol from barium oxide, calcium oxide, and strontium oxide are
29%, 38%, and 32%, respectively, which are all higher than the yield from sodium
carbonate (15%); except for the yields from magnesium oxice and zirconium oxide,
which were merely 1% and 5%, respectively.
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