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Solubilities of bamboo dissolving pulp cellulose in the synthesized [AAeim][OAc] and
[AAeim][OAc]/DMSO co-solvent system

[AmimA][CH3COO]/DMSO co-solvent system was designed by adding DMSO in dried
[AAeim][OAc] IL with the given mass ratio of IL to DMSO (1:5, 1:3, 1:1, 3:1 and 5:1 were chosen). In
a typical dissolution experiment, dissolving pulp cellulose of 0.5g was added into a 50ml flask with
a mechanical stirring, in which IL solvent or IL/DMSO co-solvent system has been added. Then, the
flask was immersed in an oil bath and the temperature was controlled to be t + 0.5 °C. The dissolution
process was assessed by using a Leica DMLP polarizing optical microscope (Leica Company,
German). Additional cellulose was added until the solution became homogeneous and clear (no
fibers were visible in the field of view). The solubilities at various temperatures (70 °C-110 °C) could
be calculated from the amount of solvent and the cellulose added.

The micrographs obtained from the polarized microscope were shown in Figure S1.
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Figure S1. Polarizing microscope micrographs of the bamboo dissolving pulp cellulose (DP = 650) in
the newly synthesized diallyl-ethylimidazolium acetate ([AAeim][OAc]) at 100 °C after (a) 0, (b) 15,
(c) 20, (d) 25, (e) 30, and ()35 min.

As can be seen from Figure S1, the bamboo dissolving pulp cellulose consisted of many
long fibers at the beginning (Figure Sla). As time went on, the number of undissolved fibers
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decreased (Figure S1b-d). At the end of 30min, only a small amount of short fiber existed.
Finally, no fibers were visible in the field of view. Meanwhile, a relatively homogeneous
clear solution was obtained, indicating that the bamboo dissolving pulp cellulose was fully
dissolved in [AAeim][OAc] IL solvent.

Supplementary Figures and Tables

The FT-IR spectras of the synthesized 1,3-diallyl-2-ethylimidazolium acetate and 1,3-diallyl-2-
ethylimidazolium chloride were shown in Supplementary Figure. S2.
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Figure S2 The FT-IR spectras of the synthesized 1,3-diallyl-2-ethylimidazolium acetate and 1, 3-
diallyl-2-ethylimidazolium chloride.

By contrast, the two infrared spectra are basically the same except for the difference in the
marked region. The peak located from 1643 t0o1710 cm-1 in carboxylate IL has a greater intensity than
that of the chloride IL, which may be caused by skeleton vibration of imidazole ring and the stretching
vibration of C=0 in -COOH [1-3], indicating that the chloride IL was successfully converted into
carboxylate IL. In addition, the C-H out-of-plane bending vibrations of -CH=CH2 could be seen at
999c¢m-1. The peak located at 1425 cm-1 was assigned to the C-H bending vibration of =CH2. The
bands around 1643 cm-1 and 1616 cm-1 were caused by C=C stretching vibration. The bands around
2800 cm-1 and 3082 cm-1 were assigned to the stretching vibrations of C-H band [4]. All the above
information confirmed the existence of -CH=CH2 in the synthesized ILs.

The solubilities of IL in different organic solvents were shown in Table S1. It can be found that
the developed carboxylate IL is soluble in polar organic solvents (e.g., DMSO, DMAC and
chloroform), but insoluble in non-polar solvents (e.g., toluene, ether and ethyl acetate). This might be
related to the structure of IL, which make it dissolved in solvents of similar polarities.
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Table S1 The solubilities of IL in different organic solvents

Solvent H:0 DMSO DMF DMAC  methanol ethanol chloroform

Solubility Y Y Y Y Y Y Y

dichlorometh acetonitri ethyl toluen ethe cyclohexan benzen

Solvent
ane le acetat e r e e

Solubility Y - N N N N N

Note: Y: soluble, homogeneous and clear solution; N: insoluble, layered; -: insoluble, emulsion
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