2020 2022

Deep insight into the nano-interface of structural polysaccharide materials: A
theoretical and computational study
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We have adopted a molecular dynamics (MD) approach to study the dissolution
of chitin crystals in imidazolium-based ionic liquids. It was observed that cellulose and chitin
chains were peeled from their crystal surface accompanied with cleavage of hydrogen bonds. The
solubility vs. the number of intermolecular hydrogen bonds had relatively good correlation. A
screening combined with machine learning was employed to search cellulose solvents based on
solubility prediction. The analysis of MD trajectories showed that the chitin solubility was
strongly dependent on the ionic radius of anion. Furthermore, quantum chemistry (QM) calculations
were performed to evaluate the steric energy of imidazolium-based cations, indicating that the
conformational flexibility of side chain affected the physical properties and ion configuration of
ionic liquids, which determined chitin solubility.
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