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WUTTICHAI ROSCHAT : SYNTHESIS OF BIODIESEL AND GLYCEROL
CARBONATE USING HETEROGENEOUS CATALYSTS.

THESIS ADVISOR : ASST. PROF. THEERANUN SIRITANON, Ph.D. 215 PP.

BIODIESEL/ GLYCEROL CARBONATE/ CALCIUM OXIDE/ CaO/ SODIUM
SILICATE/ Na;SiO3/ TRANSESTERIFICATION/ HETREOGENEOUS BASIC

CATALYSTS

The aim of this thesis is to search for an alternative green and simple way to
improve biodiesel production. The thesis are divided into three major parts. The first
part deals with the starting reactant for biodiesel preparation and the use of thin layer
chromatography (TLC) visualized UV light as a potential analysis method for cursory
screening and monitoring the biodiesel production process. The second part, the
majority of the thesis, focuses on green heterogeneous catalysts obtained from natural
sources for transesterification. The last part, studies the production of higher valued
glycerol carbonate from glycerol, the by-product from biodiesel synthesis utilizing a
green catalyst.

Rubber seed oil was evaluated as a high potential non-edible feedstock for
biodiesel production. It was demonstrated in this work that using rubber seed oil in
transesterification with methanol did give biodiesel of similar quality as a commercial
oil.

TLC visualized UV light can be utilized as a potential screening and monitoring
technique in biodiesel production by transesterification process. This method has a

small error of %FAME within +2-4% compared with 'H NMR and GC
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chromatograph. The types of catalysts have no effects on the results obtained from the
TLC analysis.

In addition, the hydrated lime-derived CaO and river snail shells-derived CaO
were used as a catalyst for the transesterification of palm oil to biodiesel. Under the
optimized conditions, both catalysts gave over 97% yield of biodiesel in only 2 h. In
the case of river snail shells-derived CaO, with co-solvent method where 10% v/v of
THF in methanol was used, %FAME yield of 98.5% was achieved in only 1.5 h.
Besides CaO, sodium silicate (Na,SiO3) prepared from rice husk was investigated as a
catalyst for biodiesel synthesis. The results showed that FAME yield reached 97% in
only 30 min at 65 °C, and reached 94% in 2.5 h at room temperature.

Preparation of glycerol carbonate via transesterification of dimethyl carbonate
with glycerol in the presence of CaO catalysts derived from natural sources was
investigated. Under the optimal reaction conditions, over 97% yield of glycerol
carbonate product could be achieved within 1.5 h. It is also noted that the CaO
catalysts could be easily recovered after the reaction and reused for at least four times

without a serious catalyst deactivation.
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