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Theoretical investigation of the mechanism for the degradation of
cellulose promoted by imidazolium-based acidic ionic liquids

Jingjing Li', Jun Gao®, Dongju Zhang'", Chengbu Liu'
1 Institute of Theoretical Chemistry, Shandong University, Jinan 250100, China
2 School of Information, Huazhong Agricultural University, Wuhan 430070, China
*Corresponding author (email: zhangdj @sdu.edu.cn)

Abstract: Based on the mechanism of enzyme-catalyzed degradation of cellulose, the present work provides a clear
theoretical model that elucidates how imidazolium-based acidic ionic liquids (ILs) promote the glycosidic bond
hydrolysis. DFT calculations show the mechanism detail of the glycosidic bond hydrolysis catalyzed by several
typical ILs, including [C,SO;Hmim]HSOy,, [C;SO;Hmim]H,PO,, [C4,SO;Hmim]Cl, [C4SO;Hmim]Br and [C4COO-
Hmim]Cl, and the thermodynamics and dynamics properties of catalytic reactions. The effects of different acidic
groups and anion species of ILs on reactivity are also analyzed. The calculated results provide theoretical guide to
screen out the efficient IL catalysts for cellulose degradation.

Keywords: imidazolium-based ionic liquid, glycosidic bond hydrolysis, biomimetic mechanism, DFT
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