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Abstract

Project Code : TRG5780192

Project Title : Development of metal phosphate and phosphide catalysts

for biomass conversion to furfural, levulinic acid and BHD

Investigator : Pongtanawat Khemthong, Ph. D.

E-mail Address : pongtanawat@nanotec.or.th

Project Period : 3 year (2 June 2014- 1 June 2017)

Metal phosphates of copper and nickel were successfully prepared by
precipitation method in acetone media while titanium phosphate was synthesized by
hydrothermal process. However, all three types of catalyst possessed both Lewis and
Brgnsted acids. From the catalytic testing results, it was found that the phosphate
catalysts were active for xylose and fructose dehydration reaction. The main product
from sucrose dehydration was furfural with small amount of lactic acid. Therefore,
fructose dehydration was produced 5-hydroxymethyl as a major component and
levulinic acid as a minor product. After reduction of copper and nickel phosphates
under hydrogen atmosphere, the metal phosphides was generated as a final form of
catalysts. Metal phosphides were found to be highly active and selective for
hydrodeoxygenation (HDO) of the oxygenated compounds (palm oil and guaiacol). The
final products are alkane hydrocarbon or call BHD. Furthermore, the
hydrodecarboxylation was also taking place during HDO, yielding the alkane shorter

than HDO reaction accompanied with CO, gas.
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