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Solubilization of lignocelluloses in organic acid and structural characterization of biomass film
(‘Biomass Product Tree Industry-Academia Collaborative Research Laboratory, Kyoto
University, *Research Institute for Sustainable Humanosphere, Kyoto University, * Daicel
Corporation, * Institute of Advanced Energy, Kyoto University) O Naoko Kobayashi'?,

Tomohiro Hashizume'®, Keiko Kondo'*, Masato Katahira'?, Kenji Kitayamal’3, Takashi
Watanabe'*?

We are converting lignocellulosic biomass into new functional materials via solubilization in
organic acids'?. Biomass film was produced by treatments of wood chips, sawdust and
agricultural wastes under ultra-mild conditions. The physical and morphological properties of
the biomass film were characterized and the mechanism of solubilization was analyzed.
Multi-dimensional NMR revealed that cellulose, xylan and lignin were esterified with formic
acid. The formylation breaks the intermolecular and intramolecular hydrogen bonds of
cellulose, hemicellulose and lignin, resulting in the disintegration and solubilization of wood
cell walls.
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Fig. 1 Formylation at a and y positions of B-O-4
HSQC BZU\ HMBC NMR EHTIZ &Y U2 (A) andy position of B-5 linkages in lignin (B). 3
= DB-0-4 QDB_S *%%@a&ﬂjga\ 7"y position of xylose residues in xylan (C) and 6
S AR 6 L R m— ZFEEL 3 D position of glucose residues in cellulose (D).
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