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Highly concentrated cellulose induces anion bridging of ionic liquid
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[Abstract] Since ionic liquids (ILs) are considered as a potentially breakthrough solvent for
cellulose, it is vital to understand how cellulose dissolves in ILs at the molecular level. Thus
far, relatively a low cellulose concentration region (mostly 5 wt%) was concerned, and
concentrations higher than 30 wt% have been totally overlooked. We investigate the dissolved
state of cellulose in an IL, particularly focusing on a high concentration regime, with wide
angle X-ray scattering, solid state NMR and quantum chemical calculations. It is found that at
such high concentrations, the three-dimensional layered structure of cellulose intercalated by
anions and cations of the IL is emerged. The driving force of this structure formation is
revealed to be “anion-bridging”, which is defined as an acetate anion interacts with multiple
OH groups in different cellulose chains via hydrogen bonding.
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