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Even now, concentrated sulfuric acid hydrolysis is the most reliable process to recover monomeric
sugars in the maximum possible yield from woody biomass because only concentrated acid can
completely swell and hydrolyze cellulose. During this process, sulfuric acid lignin is quantitatively
produced as a byproduct but is useless because of self-condensation between the lignin molecules
under acidic conditions. In this study, we aimed to upgrade the lignin by prevention of the
self-condensation with a unique additive, tert-butyl alcohol in the concentrated sulfuric acid treatment.
We investigated the proportions of concentrated sulfuric acid, water, and tert-butyl alcohol added and
examined the reaction time. Cellulose and hemicellulose in wood powder were hydrolyzed to sugar, and
lignin was found to be recovered as beige-colored lignin, not brown. When these conditions were tested on
three plant species: softwood (hinoki), hardwood (birch), and herbs (bamboo), the recoveries of
monosaccharides became slightly lower than when sulfuric acid alone was used. Treatment with zers-butyl
alcohol increased the lignin yield by 1.3 times. From the results of FT-IR analysis, this is probably due to
the introduction of fert-butyl groups to lignin. All of the lignins obtained by adding fert-butyl alcohol
dissolve well in a solvent (THF) and exhibit thermoplasticity, and are expected to be used as hot-melt
adhesives and carbon fiber precursors by melt spinning. Moreover, the molecular weight and
thermoplasticity varied depending on the raw materials. This process is capable of converting cellulose and
hemicellulose and modifying lignin regardless of plant species, and has potential as a new biomass
conversion process. These research results have led to the acquisition of a 2021 JSPS KAKENHI
Grant-in-Aid for Scientific Research (B).




