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Flash Chemistry and Catalysis at the Interface of Cellulose Nanofibers
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Cellulose nanofibers have attracted much attention both in green chemistry
and sustainable society. Herein, we have successfully found out a novel catalytic function of 2,2,6,
6-tetramethylpiperidine-1-oxyl-oxidized cellulose nanofibers (TOCNs). TOCNs with a high density of
carboxylic acid groups exposed on their I-type crystalline surface extraordinarily performed as
effective solid catalysts in acid hydrolysis of acetals. Carboxy-free cellulose nanofibers,
polymeric carboxylic acids and acetic acid do not show significant catalytic activity, and
mercerized TOCNs with Il-type crystalline structure were also ineffective. These results strongly
suggest that the unique nanoarchitectural features of TOCNs, such as regularly-aligned carboxylic
acid groups, large specific surface areas and structural rigidity, must be major factors in
acceleration of acetal hydrolysis. Our finding will provide new insight into iInterfacial catalysis
and materials design of natural polysaccharide nanofibers.
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