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[Outline of survey]

Great attention has been paid to the utilization of biomass as chemical resources to
combat global warming and a rapid increase of crude oil price. Our goal is the efficient
use of resources and energy in chemical processes by using heterogeneous catalysts, and
we have recently succeeded in the first selective cracking of cellulose under
hydrogenolysis conditions over supported metal catalysts. Purpose of this project is to
synthesize metal nanoparticles and acid/base sites in ordered mesoporous materials and to
evaluate their catalysis in conversion of inedible biomass into fuels and chemicals. Until
now, biomass conversion has been studied using enzymes, sulfuric acid, etc., but we aim
to develop new environmentally-benign catalytic processes with high efficiency. Research
items include the development of selective conversion of cellulose, hemicellulose,
glycerol and sorbitol and the design of multifunctional catalysts consisting of metal
nanoparticles and acid/base sites in the mesoporous materials.

[Expected results]

Heterogeneous catalysis takes advantage of wide application scope of chemical
processes, and we can expect to develop highly efficient reactions for conversion of
biomass and sugar-related compounds. The catalytic processes for utilizing inedible
biomass will be extremely effective to combat global warming. Furthermore, the synthesis
of the multifunctional catalysts consisting of acids, bases and metal nanoparticles would
show general guidelines for rational design of environmentally-benign green catalysts.
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