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Fig. S1 (a) 'H NMR spectrum of IL [C2mim]Cl; (b) '"H NMR spectrum of residue after evaporation of
IL [C2mim]Cl at T=503.15 K.
(a) '"HNMR (300 MHz, DMSO) 6 = 8.62 (s, 1H), 7.39 (d, 1H), 7.32 (d, 1H), 4.1 (m, 2H), 3.79 (s, 3H), 1.39 (t, 3H).
(b) 'H NMR (300 MHz, DMSO) & = 9.52 (s, 1H), 7.90 (d, 1H), 7.79 (d, 1H), 4.21 (m, 2H), 3.88 (s, 3H), 1.41 (t, 3H).
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Fig. S2 (a) 'H NMR spectrum of IL [C4mim]Cl; (b) '"H NMR spectrum of residue after evaporation of
IL [Camim]Cl at 7= 503.15 K.

(a) "H NMR (300 MHz, DMSO) 6 = 9.54 (s, 1H), 7.896 (d, 1I), 7.816 (d, L), 4.205 (t, 2H), 3.882 (s, 3H), 1.764 (m, 2H), 1.252 (m, 2H), 0.886 (t, 3H).
(b) "H NMR (300 MHz, DMSO) 6 = 9.52 (s, 1H), 7.88 (d, 1H), 7.81 (d, 1H), 4.20 (t, 2H), 3.88 (s, 3H), 1.77 (m, 2H), 1.23 (m, 2H), 0.89 (t, 3H).
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Fig. S3 (a) 'H NMR spectrum of IL [Csmim]Cl; (b) '"H NMR spectrum of residue after evaporation of
IL [Cemim]Cl at 7= 503.15 K.
(a) 'H NMR (300 MHz, DMSO) 6 = 10.812 (s, 1H), 8.200 (d, 1H), 8.122 (d, 1H), 4.492 (t, 2H), 4.142 (s, 3H), 1.955 (m, 2H), 1.295 (m, 6H), 0.866 (t, 3H).
(b) 'TH NMR (300 MHz, DMSO) § = 9.56 (s, 1H), 7.91 (d, 1H), 7.83 (d, 1H), 4.20 (t, 2H), 3.89 (s, 3H), 1.78 (m, 2H), 1.25 (m, 6H), 0.84 (t, 3H).
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Fig. S4 '3C NMR spectrum of IL [C2mim]ClL.
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Fig. S5 '3C NMR spectrum of IL [Csmim]Cl.
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Fig. S7 (a) Thermogravimetry analysis of IL [C2mim]Cl; (b) thermogravimetry analysis of residue after
evaporation of IL [Comim]Cl at 7= 503.15 K.
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Fig. S8 (a) Thermogravimetry analysis of IL [C4mim]Cl; (b) thermogravimetry analysis of residue after

evaporation of IL [Csmim]Cl at 7= 503.15 K.
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Fig. S9 (a) Thermogravimetry analysis of IL [Cemim]Cl; (b) thermogravimetry analysis of residue after
evaporation of IL [Csmim]Cl at 7= 503.15 K.
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# Sl AHvap(Tw)s AHvap(298)s AGs BITHEAER T [Camim]|Cl (n = 2, 4, 6)HIALC,*m FT 75 2 A DL EL R
Table S1 The calculated values of AHyap(Tav), AHvap(298), AGs and the corresponding necessary data of
calculating A8 Cy°m for [C,mim]|Cl (n =2, 4, 6)

L AHyap(298)/(kJ-mol™") AHyap(Tav)/(kJ-mol™") M/(kg-mol™) p/(kg'm™)
[Comim]Cl 115.1 105.5 0.1466 1143.42
[C4mim]Cl 123.9 114.6 0.1707 1081.72
[Cemim]Cl 133.3 123.4 0.2027 1037.82

IL y 104V/(m*-mol ™) 10%0/(K ™) 10"%r/(Pa™)
[Comim]Cl 0.0653 # 1.2824 5.007 2.5248
[C4mim]Cl 0.0503 @ 1.5778 5.160 3.3889
[Cemim]Cl 0.0397 2 1.9534 5.570 4.5096

IL W/(m-s™") Com (1)/(J-K’l mol ™) (Paulechka’s) AC,om /(J- K *mol ™) AG¢/(kJ-mol™")
[Comim]Cl 2018.0 254.17 —54.6 14.023
[C4mim]Cl 1759.6 310.75 -53.6 12.596
[Cemim]Cl 1544.8 382.68 -56.7 11.287

2 The data of density and surface tension at 7=298.15 K were obtained by using extrapolation method on values of density and surface tension in Ref. 39 at
other temperature; o, is the thermal expansion coefficient; «r is the isothermal compressibility, xr = 1/p(1/W? + Ta,M/ C,°w); W (T, p) is the speed of the sound,
W= [p/(6.3 x 107'%)]*3; C,% (1) is heat capacity of the liquid state of the IL calculated by Paulechka’s method; A%C,° is the difference in heat capacity of the

gaseous and liquid state of the IL at constant pressure, A%C,°, = C,°s— C,° = (3/2)R + (3/2) R+ R = 3R = 3R — (C)°n— C’mh = 2R — (C)°m— Cim)i-
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