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Mild Separation Reaction of Woody Biomass Components: Comparative study of degradation
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Woody biomass represents a potential carbon feedstock to replace fossil resources, but the
lack of efficient lignin degradation bottlenecks its practical chemical use. Lignin has a
complicated molecular structure resulting from random radical polymerization of mixed
monolignol units, which hampers the development of effective degradation methods. Besides,
we have found that hydrogen peroxide can oxidatively degrade lignin in wood plant cells under
mild conditions using organic acid catalysts. Understanding the mechanism of this degradation
will provide a new guideline for woody biomass utilization.

Here, we report the decomposition of several model compounds of the 5-O-4 linkage, the
most abundant substructure of lignin in the presence of an organic acid catalyst and 30 wt %
hydrogen peroxide. NMR experiments show new peaks (*C NMR) in the aqueous phase
obtained, indicating the production of carboxylic acids during the reaction. The mechanism of
the oxidative degradation of lignin will also be discussed by comparing the structures of the
lignin models and the degradation products obtained, respectively.
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