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Figure 1 (Color online) (a) Optimized structure and charge surface
regions of cellulose model compound. (b) The Iny prediction value of
cellulose model compound in 425 kinds of ILs at 80 C [15].
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Figure 2 (Color online) Experimental solubility of keratin in 8 kinds
of ILs plotted against Iny at 120 °C [1] (a: [Emim]Ac, b: [Emim]DEP,
c¢: [Amim]Cl, d: [Emim]Cl, e: [Bmim]Cl, f: [HOEtmim]Cl,
g: [Bmim]DCA, h: [Bmim]SCN).
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Figure 3 (Color online) The SEM micrographs of (a) the surface and
(b) cross-section of regenerated cellulose fibers [42].
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Figure 4 (Color online) Dissolution process of wool keratin in
[Emim]DMP after (a) 5 min and (b) 1.5 h [52].
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Figure 5 (Color online) (a) The microscopic swelling of cellulose in rice straw in [Emim]Ac was observed by atomic force microscopy. (b) The
morphology of rice slices in [Emim]Ac was observed by laser confocal microscopy [73]. (¢) The change of waste poly-cotton fabrics in DMSO/
[Emim]DEP solution with dissolution time was observed by polarized optical microscope [42]. (d) The change of unswollen and swollen cellulose in
[Emim]DEP with dissolution time was observed by in-situ polarized optical microscope. (¢) The schematic diagram of the microstructure of swelling

and dissolving of cellulose in IL-H,O with different molar ratios [74].
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Figure 6 (Color online) (a) Dissolution process of crystal cellulose models in ILs [76]. (b) Snapshots of the cellulose bunch with selected [Emim]"
and Ac™ at 1, 5, 10, 20, 30 and 50 ns. Anions are colored red and cations are colored orange [75]. (¢) The dissolution mechanism of cellulose in ILs
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Figure 7 (Color online) (a) Polarizing optical microscopy images of human hair fibers after treatment with [Bmim]Cl at 130 °C for 15, 30 and

90 min, respectively. (b) The dissolution mechanism of keratin in IL [83].
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Figure 8 (Color online) Schematic description spinning process of cellulose solution [91].
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Figure 9 (Color online) Schematic description of double diffusion process of cellulose solution spinning [95].
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Abstract: With the depletion of petroleum resources and the in-depth implementation of the “double carbon” goal, the
preparation of functional fibers/membranes using natural polymer cellulose, keratin and chitosan as raw materials is of
great significance for efficient utilization of resources, improvement of ecological environment and sustainable
development. This paper mainly focuses on the research progress of our team about ionic liquids dissolving natural
polymer materials and the preparation of functional fibers/membranes. The progress of screening the ionic liquids
dissolving natural polymer materials using COSM-RS method and the experimental research and mechanism
exploration of ionic liquids dissolving natural polymer materials were summarized. The thermodynamics and kinetics of
ionic liquids dissolving natural polymer materials were analyzed in detail. The new process of preparing functional
fibers/membranes using ionic liquids as solvent was discussed. The research progress of recovery and recycling of ionic
liquids was reviewed. The challenges and trends of ionic liquids dissolving natural polymers and preparation of
functional fibers/membranes were presented.
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