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Analysis of Hydrolyzed Bamboo Lignins and Their Applications to Polymer Materials
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Lignin contained in plants is natural polymer compounds including aromatic structures. The
natural lignin is expected to be utilized for realization of carbon neutrality society. However, lignin
is mostly used as biomass fuel, and there are only a few the use as a functional material. In this
study, to utilize the lignin for material construction, hydrolyzed lignin components have been
extracted from bamboo and examined their molecular structures. The components of the extracted
bamboo lignins were characterized by IR and "H-NMR spectroscopies, and the amount of hydroxyl
and carboxyl groups contained in the structures is estimated by chemical modification methods. In
addition, we tried to prepare polymer materials such as polyurethanes containing the extracted
bamboo lignins. As a result, hydrolyzed bamboo lignin fractions were found to contain free p-
coumaric acid. Furthermore, aliphatic and aromatic hydroxyl, and carboxyl groups in the fractions
were estimated to be 3.3 and 3.8 mmol/g, and 1.6 mmol/g, respectively. Polyesters were obtained
by polymerization of the lignin fractions or copolymerization of the lignins with sebacic acid.
Polyurethanes were synthesized by the reaction of the lignin fractions and hexamethylene
diisocyanate.
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