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Abstract

The objective of this work is to study the preparation of oxygenated fuel additives,
glycerol butyl acetal. Such fuel additives can enhance the combustion efficiency of diesel
engine and reduce PM2.5 emissions from the road transport sector. Herein, glycerol butyl
acetal was produced from the acetalization of glycerol with butyraldehyde using acidic
carbon-based catalysts prepared by carbonization-sulfonation of agricultural residues
commonly found in Thailand including oil palm, glycerol and bamboo. The products obtained
from the reactions are isomeric glycerol butyl acetals of five-membered ring and six-
membered ring. It was found that the solid acid carbon derived from bamboo charcoal shows
a high catalytic performance in the acetalization of glycerol with butyraldehyde. Using 0.3 ¢
of solid acid carbon derived from bamboo charcoal catalyst and 2.5 of butyraldehyde/glycerol
molar ratio in the reaction led to the highest percentage of glycerol conversion of 83.47 at
700C for 2 h. Moreover, such solid acid carbon derived from bamboo charcoal can be reused
1 time without a noticeable decrease in catalytic activity.The percentage of glycerol
conversion observed in a large-scale production when using the commercial reactants was
similar to that of preparation in the laboratory scale. The results present that as-prepared
glycerol butyl acetal can reduce smoke emissions by 15-35% and PM2.5 emissions by 17%.
The preliminary economic valuation demonstrated the payback period for the production of
glycerol butyl acetal by the proposed strategy could be expected within 1 year at the
production capacity of 800 kg/day.
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