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Zeolites were used as heterogeneous catalysts for the synthesis of mono-
and diglycerides. The effect of zeolites structures and the catalytic performance of
zeolites have been investigated in comparison with acid mesoporous materials and
clay minerals. The suitable condition for esterification of glycerol with fatty acids such
as the addition of co-solvent, long length chain of fatty acids and the types of
catalyst was also studied. It was found that zeolites showed a superior performance
as an active and selective solid catalyst for glycerol esterification than acid
mesoporous materials and clay minerals. The decreasing of glycerol/fatty acid ratio
promoted monoglycerides yields due to the fatty acids can more adsorb on the
surface area of catalysts. The increasing of stirring rate and catalyst mass improved
the distribution of catalyst that promoted the monoglycerides selectivity. But the
increasing of the reaction temperatures and the reaction times decreased
monoglycerides selectivity due to the monoglyceride esterification that gave di- and
triglycerides, respectively. The fatty acid short chain length promoted
monoglycerides yield due to fatty acid short chain length has can easily diffused into
micropores. It was found that MCM-22 showed superior performance for glycerol
esterification. The addition of co-solvent decreased the acid conversion and
monoglycerides Sele‘ctivity due to the hydrophilicity of co-sovent. The suitable
reaction condition was glycerol/oleic acid molar ratio of 1, stirring rate of 150 rpm,

reaction temperature of 110 °C, catalyst mass of 6 wt%, and reaction time of 8 h.





