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Direct decomposition of lignocellulose by mechanocatalysis
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A nearly full glucose conversion with 45% formic acid yield were obtained
over calcium oxide catalyst using hydrogen peroxide as an oxidant. The activity was highly dependent
on the basicity of solid oxides, and the kinetic analysis revealed the contribution of C-C bond
cleavage by the retroaldol reaction catalyzed by the base and the reaction mechanism of carboxylic
acid formation by the oxidation reaction. The yield of formic acid from cellobiose (disaccharide)
using a solid base was low as isomerization of the disaccharide occurred preferentially and
hydrolysis did not proceed well. It was found that two steps are effective for the production of
formic acid from polysaccharides: the cleavage of glycosidic linkages by acid followed by the
formation of formic acid by base.
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