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Section A 'H NMR spectra
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Fig.S1 1H NMR spectrum of the IL [Csmim][Pro]
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Table S1 The '"H NMR of [Csmim][Pro]

Chemical shift Hydrogen number Radical
0.870 () 3 NCH; CH; (CH; ).CHs;
1.259 (t) 3 CH3CH,COO
1.347(m) 4 NCH; CH; (CH, ),CHs
1.891~1.843(m) 2 NCH, CH,(CH, ),CH3
2.230~2.154(m) 2 CH,COO
3.884(s) 3 NCH;
4.208~4.161 (t) 2 NCH,
7.421(d) 1 C(4)H
7.469(d) 1 C(5)H
8.703 (s) 1 C(2)H

m: multiple peak; t: three peaks; d: double peak; s: single peak
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Section B DSC measurement
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Sample: C5-

PRO

Size: 7.3000 mg
Method: Heat/CooliHeat

DsC

File: H:Algs\igs-CSPRO.001
Operator: lijianfeng
Run Date: 25-Oct-2011 13:35

Instrument: DSC Q2000 V24.9 Build 121
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Fig.S2 DSC trace of IL [Csmim][Pro]
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Table S2 The values of the coefficient of thermal expansion, oK', for aqueous
[Csmim][Pro] with various molalities at 288.15-318.15 K

m/mol-kg‘1 K

288.15 293.15 298.15 303.15 308.15 313.15 318.15

water

0 1.16 1.60 2.05 2.50 2.96 341 3.87

aqueous [Csmim][Pro]
0.0111 1.684 212 2.557 2.997 3.438 3.881 4.327
0.0278 1.701 2.137 2.574 3.012 3.453 3.896 4341
0.0557 1.736 217 2.606 3.044 3.484 3.926 4.370
0.1112 1.810 2.242 2.675 3.109 3.546 3.985 4.427
0.1670 1.853 2.289 2.727 3.167 3.609 4.054 4501
0.2774 2.087 2.492 2.899 3.307 3.718 4.130 4.545
0.3350 2.201 2.598 2.997 3.397 3.799 4.204 4.611
0.3913 2.306 2.695 3.085 3.477 3.872 4.268 4.667
0.4477 2.404 2.786 3.171 3.558 3.946 4.337 4.730
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Table S3 The values of "‘VB/cm3-mol'1 for the aqueous [Csmim][Pro] calculated from eq. (4)

m/mol-kg'1 K

288.15 293.15 298.15 303.15 308.15 313.15 318.15
0.0111 215.7 216.8 217.9 218.2 219.4 220.8 222.1
0.0278 215.3 216.2 217.2 217.8 218.9 220.0 221.2
0.0557 214.7 2154 216.6 217.4 218.5 219.4 220.6
0.1112 214.0 214.8 215.7 216.7 217.7 218.6 219.6
0.1670 213.4 214.3 215.1 216.2 217.2 218.1 219.1
0.2774 212.3 2134 214.4 215.3 216.3 217.2 218.0
0.3350 211.8 212.9 214.0 214.8 215.9 216.8 217.7
0.3913 211.7 212.6 213.7 214.6 2155 216.5 217.4
0.4477 211.3 212.2 213.3 2143 215.2 216.2 217.1
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Table S4 The values of the apparent molar expansibility of the solute, ¢1;/cm3'm01'1-K'1,

calculated from eq. (7) for aqueous [Csmim][Pro]

m/mol-kg”! K

288.15 293.15 298.15 303.15 308.15 313.15 318.15
0.0111 0.1488 0.1678 0.1868 0.2058 0.2248 0.2438 0.2628
0.0278 0.1516 0.1654 0.1792 0.1930 0.2068 0.2206 0.2344
0.0557 0.1742 0.1819 0.1896 0.1972 0.2049 0.2126 0.2202
0.1112 0.1765 0.1811 0.1857 0.1904 0.1950 0.1996 0.2042
0.1670 0.1802 0.1838 0.1874 0.1909 0.1945 0.1981 0.2016
0.2774 0.2138 0.2065 0.1992 0.1919 0.1846 0.1774 0.1701
0.3350 0.2121 0.2064 0.2007 0.1950 0.1893 0.1836 0.1778
0.3913 0.2018 0.1989 0.1960 0.1931 0.1902 0.1873 0.1844
0.4477 0.2111 0.2061 0.2011 0.1961 0.1911 0.1861 0.1811

Table S5 The values of the apparent molar expansibility of the solute, ¢E(est)/cm3-mol'1-K'1,

S5 FIATIREG)THHEA R d(est) IE

calculated from eq. (8) for aqueous [Csmim][Pro]

m/mol-kg™ 1K

288.15 293.15 298.15 303.15 308.15 313.15 318.15
0.0111 0.1534 0.1723 0.1913 0.2103 0.2206 0.2403 0.2602
0.0278 0.1517 0.1651 0.1823 0.1959 0.2062 0.2202 0.2346
0.0557 0.1758 0.1818 0.1899 0.1981 0.2029 0.2114 0.2202
0.1112 0.1766 0.1808 0.1860 0.1905 0.1942 0.1999 0.2048
0.1670 0.1814 0.1842 0.1872 0.1910 0.1937 0.1977 0.2013
0.2774 0.2141 0.2067 0.1993 0.1920 0.1845 0.1774 0.1703
0.3350 0.2128 0.2069 0.2007 0.1949 0.1890 0.1834 0.1776
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Table S6 The predicted values of the surface tension, yp,d(mJ/cm'z), for aqueous

[Csmim][Pro]
m/mol-kg‘1 K

288.15 293.15 298.15 303.15 308.15 313.15 318.15
0.0111 73.1 72.4 71.8 71.1 70.4 69.7 69.1
0.0278 72.7 72.0 71.4 70.7 70.0 69.4 68.7
0.0557 72.1 71.4 70.7 70.1 69.4 68.7 68.1
0.1112 70.8 70.1 69.5 68.8 68.1 67.5 66.8
0.167 69.5 68.9 68.2 67.5 66.8 66.2 65.5
0.2774 67.0 66.3 65.7 65.0 64.3 63.7 63.0
0.335 65.7 65.0 64.4 63.7 63.0 62.3 61.7
0.3913 64.4 63.7 63.1 62.4 61.7 61.1 60.4
0.4477 63.1 62.4 61.8 61.1 60.4 59.8 59.1

£ ST HARWEET[Csmim][Pro] ZKFEREFIK LA SLKAE, P(Exp), FiKHLATHEHE, Pn, AP,
FILETK LA TRME, P(Est)
Table S7 The values of the experimental parachor, P(Exp), parachor, Py, ,AP, Ay, and P(Est)
for the aqueous [Csmim][Pro] at other temperatures

— 288.15K 298.15 K
P P, AP P(Est) P P AP P(Est)
0.0111 52.80 52.89  -0.09 52.89 52.69 5272 -0.03 5272
0.0278 52.92 5304  -0.11 52.95 52.83 5287  -0.04 5278
0.0557 53.08 5328  -0.20 53.11 52.97 5311  -014 5294
0.1112 53.48 53.76  -0.29 53.42 53.37 5360  -0.23  53.26
0.1670 53.79 54.25  -0.45 53.73 53.68 5409  -041 5357
0.2774 54.41 55.20  -0.79 54.34 54.28 5505  -0.77  54.19
0.3350 54.71 55.70  -0.99 54.66 54.51 5555  -1.03 5452
0.3913 54.92 56.19  -1.27 54.97 54.78 5603  -125  54.83
0.4477 55.20 56.67  -1.47 55.28 55.07 5652  -146  55.14

A, -3.11

— 303.15K 308.15K
P P, AP P(Est) P P AP P(Est)
0.0111 52.62 52.65  -0.03 52.65 52.59 52.59 0.00 52.59
0.0278 52.76 5280  -0.04 52.71 52.71 5274  -0.02  52.65
0.0557 52.91 53.04  -0.13 52.87 52.87 5298  -0.11 5281
0.1112 53.31 5353  -0.22 53.18 53.26 5347 020  53.12
0.1670 53.60 5402  -0.41 53.50 53.51 53.96  -0.44 5343
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0.2774 5420 5498 078 5412 5413 5492 079 5405
0.3350 5447 5548  -101  54.44 5442 5542  -100 5437
03913 5470 5597  -127 5475 5460 5591  -131  54.68
0.4477 5496 5646  -150 5506 5490 5640  -150 5500
Ay -3.07 3.1
mimolke 318.15K
P P, AP P(Est)
0.0111 5253 5248  0.05 52.48
0.0278 5265 5263 002 52.54
0.0557 5276 5287 011 5270
0.1112 5316 5336  -020 5301
0.1670 5349 5385  -0.36 5333
0.2774 5405 5482 077 5394
0.3350 5428 5532  -104 5427
03913 5450 5581  -132 5458
0.4477 5477 5630  -153  54.89
A, -3.12
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