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Table S.1 Results of NMR analysis, thermal decomposition temperature (7,;), water content
(Wt%) and the molecular structure of the synthesized GBILs.

Compounds NMR Analysis

[TBP][TAPS] '"H NMR (300 MHz, DMSO); & [P444]/,0.91 (12H, t, C4C8C12C16’s H),
1.37-1.50 (16H, m, C2C3C6C7 C10C11C14C15’s H), 2.17 (8H, m,
CI1C5C9C13’s H); & [TAPS], 4.18 (6H, s, C1-C3’s H), 1.63 (2H, quin,
C6’s H),2.55 2H, t, C7’s H), 2.45 (2H, ¢, C5’s H), 3.32 (1H, s, HN), 3.28
(3H, s, HO) .

T, = 271°C; melting point = 104.4°C; wt% = 0.05, Analytical Calculation
for Cp3H5,NOGSP (501.70) C 55.02, H 10.36, and N 2.79; Found C 54.34,
H 10.41, N 2.48.

[TBP][MOPS] '"H NMR (300 MHz, DMSO); 8 [P444],0.92 (12H, t, C4C8C12C16’s H),
1.37-1.50 (16H, m, C2C3C6C7 C10C11C14C15’s H), 2.19 (8H, m,
C1C5C9C13’s H); & [MOPS], 2.29 (4H, m, C4C6’s H), 1.49 (2H, quin,
C1’s H), 2.39 (2H, ¢, C2’s H), 2.50 (2H, ¢, C7’s H), 3.55 (4H, ¢, C3C5’s
H). T;=300°C; melting point = 37.6°C; wt% = 0.3

[TBP][EPPS] 'H NMR (300 MHz, DMSO); 8 [P444],0.92 (12H, t, C4C8C12C16’s H),
1.37-1.50 (16H, m, C2C3C6C7 C10C11C14C15’s H), 2.21 (8H, m,
CI1C5C9C13’s H ); 6 [EPPS], 2.27 (4H, ¢, CAC5’s H), 2.36 (4H, ¢,
C3C6’s H), 1.07 (2H, ¢, C8’s H), 2.50 (2H, ¢, C1’s H), 3.43 (2H, ¢, C9’s
H), 3.47 (4H, ¢, C2’s H), 1.69 (2H, quin, C7’s H). T, = 271°C; melting
point = 32.5°C; wt% = 0.2

[TBP][CAPS] 'H NMR (300 MHz, DMSO); 8 [P4444],0.91 (12H, t, C4C8C12C16’s H),
1.37-1.54 (16H, m, C2C3C6C7 C10C11C14C15’s H), 2.20 (8H, m,
CI1C5C9C13’s H ); 0 [CAPS], 1.08-1.20 &1.62-1.77 (10H, m, C2-C6’s
H), 2.29 (H, m, C1’s H), 2.40 (2H, ¢, C8’s H), 2.55 (2H, ¢, C9’s H), 1.59
(2H, quin, C7’s H), 3.30 (H, s, HN). T; = 271°C; melting point = -26.4°C,;
wt% = 0.3

[TBP][BICINE] '"H NMR (300 MHz, DMSO); & [P444], 0.91 (12H, ¢, C4C8C12C16’s H),
1.38-1.49 (16H, m, C2C3C6C7 C10C11C14C15’s H), 2.21 (8H, m,
C1C5C9C13’s H ); & [Bicine], 3.30 (4H, ¢, C2C4’s H), 2.61 (4H, ¢,
C3C5’s H), 2.86 (2H, s, C1’s H). T, = 271°C; melting point = -20.3°C;




wt% = 0.5

Table S. 2 Experimental liquid-liquid phase boundaries for GBIL (1) + Na,SO, (2) + water (3)
systems at 25°C and at 101.3 kPa.

[TBP][TAPS] | [TBP][MOPS] | [TBP][EPPS] | [TBP][CAPS] | [TBP][BICINE]
100 wy | 100w, | 100wy | 100 wy | 100 wy | 100 wy | 100 w, | 100 wy | 100 w, [ 100 w
39.55 | 3.88 | 4551 | 2.50 | 49.67 | 1.00 | 4590 | 1.94 | 40.68 | 5.23
37.76 | 4.87 | 39.68 | 5.79 | 4641 | 264 | 4350 | 3.17 | 3932 | 5.99
36.03 | 5.82 | 36.80 | 7.41 | 4446 | 3.61 | 4059 | 4.67 | 37.48 | 7.03
3496 | 640 | 3560 | 8.09 | 42.19 | 475 | 38.75 | 5.61 | 3544 | 8.18
33.90 | 698 | 33.73 | 9.14 | 39.56 | 6.08 | 3687 | 6.58 | 33.83 | 9.09
3247 | 777 | 3268 | 974 | 3755 | 7.08 | 35.15 | 7.47 | 32.04 | 10.10
31.10 | 852 | 31.61 | 1034 | 3622 | 7.75 | 34.19 | 7.96 | 30.81 | 10.79
3031 | 8.96 | 30.76 | 10.82 | 35.04 | 834 | 3273 | 871 | 28.93 | 11.85
2921 | 956 | 29.27 | 11.66 | 33.96 | 8.88 | 31.80 | 9.19 | 27.86 | 12.46
27.73 | 1037 | 2834 | 12.18 | 33.02 | 935 | 30.59 | 9.81 | 26.95 | 12.97
26.76 | 10.90 | 27.07 | 12.90 | 31.95 | 9.89 | 29.84 | 10.20 | 25.77 | 13.63
2557 | 11.56 | 26.23 | 1337 | 30.62 | 10.56 | 28.77 | 10.75 | 24.66 | 14.26
2450 | 12.15 | 25.47 | 13.80 | 29.87 | 10.93 | 28.10 | 11.10 | 23.45 | 14.94
23.51 | 12.69 | 2422 | 14.51 | 28.56 | 11.59 | 27.41 | 11.45 | 2231 | 15.58
2227 | 1337 | 2348 | 14.93 [ 2749 [ 12.13 | 26.55 | 11.89 | 21.25 | 16.18
2121 | 13.95 | 2245 | 1551 | 2646 | 12.64 | 2591 | 12.22 | 2032 | 16.70
20.28 | 14.46 | 21.84 | 15.85 | 25.63 | 13.06 | 2535 | 12.51 | 19.08 | 17.41
19.45 | 1491 | 2092 | 1636 | 25.13 | 1331 | 24.34 | 13.03 | 18.00 | 18.01
18.48 | 15.45 | 20.15 | 16.80 | 24.38 | 13.69 | 23.57 | 13.43 | 17.07 | 18.54
17.79 | 15.83 | 1933 | 17.27 | 2335 [ 1420 [ 23.12 [ 13.66 | 16.04 | 19.12
16.97 | 16.28 | 18.60 | 17.67 | 22.44 | 14.66 | 22.23 | 14.11 | 15.03 | 19.69
16.13 | 16.74 | 17.93 | 18.05 | 21.53 | 15.12 [ 21.80 | 14.34 | 14.02 | 20.25
1556 | 17.05 | 17.59 | 18.24 | 20.77 | 15.50 | 20.98 | 14.76 | 13.09 | 20.78
1497 | 1738 | 17.07 | 1854 | 19.99 | 15.89 | 2040 | 15.06 | 12.17 | 21.30
1442 | 17.68 | 16.71 | 18.74 | 19.17 | 16.30 | 20.04 | 1524 | 11.22 | 21.84
13.90 | 17.96 | 16.21 | 19.02 | 1832 | 16.73 | 19.40 | 15.57 | 10.58 | 22.20
13.32 | 1828 | 15.70 | 1931 | 17.77 | 17.00 [ 18.93 [ 15.81 | 9.97 | 22.54
12.78 | 1858 | 1527 | 19.55 | 17.23 | 17.27 | 18.15 | 1621 | 933 | 22.90
1234 | 18.82 | 14.78 | 19.83 | 16.71 | 17.53 | 17.58 | 16.50 | 8.61 | 23.30
11.89 | 19.07 | 14.40 | 20.04 | 1628 | 17.75 | 17.15 | 1673 | 7.98 | 23.66
11.42 | 1933 | 14.04 | 2025 | 15.65 | 18.06 | 16.88 | 16.87 | 7.30 | 24.05
11.09 | 19.50 | 13.68 | 20.45 | 15.09 | 18.35 [ 16.63 | 16.99 | 6.48 | 24.51
10.66 | 19.74 | 13.29 | 20.67 | 14.61 | 1859 | 1641 | 17.11 | 551 | 25.05
1032 | 19.93 | 13.00 | 20.83 | 14.15 | 18.82 [ 16.18 | 17.23

9.99 [ 20.11 | 12.72 [ 2099 | 13.79 | 19.00 | 15.96 | 17.34

9.61 | 2032 | 12.34 | 2121 | 1330 | 19.25 | 15.63 | 17.51

922 | 20.53 | 12.06 | 2136 | 12.82 | 1948 | 15.43 | 17.61

8.88 | 2072 | 11.72 | 2155 | 1237 | 19.71 | 1524 | 17.71




8.49 2093 | 11.50 | 21.68 | 11.95 | 1992 | 1494 | 17.86
8.17 21.11 1126 | 21.82 | 11.53 | 20.14 | 14.57 | 18.05
7.87 21.27 | 11.01 | 21.95 | 11.23 | 20.28 | 1441 18.14
7.58 2143 | 10.75 | 22.10 | 10.97 | 2041 14.16 | 18.27
7.25 21.61 1041 | 2229 | 10.72 | 20.54 | 13.81 18.44
6.99 2176 | 10.29 | 2236 | 1038 | 20.71 13.58 | 18.57
6.67 2193 | 10.06 | 22.49 | 10.04 | 20.88 | 13.33 | 18.69
6.37 22.10 9.86 22.60 9.83 2099 | 13.12 | 18.80
6.03 22.28 9.64 22.73 9.53 21.13 | 12.83 | 18.95
5.76 22.43 9.41 22.85 9.25 21.28 | 12.61 19.07
5.52 22.56 9.27 22.93 9.07 2137 | 1241 19.17
5.23 22.72 9.07 23.05 8.80 21.50 | 12.16 | 19.30
491 22.90 8.88 23.15 8.57 21.62 | 12.03 19.36
4.55 23.10 8.75 23.23 8.33 21.74 | 11.85 | 19.46
3.90 23.45 8.59 23.32 8.08 21.86 | 11.60 | 19.58
39.55 3.88 8.42 23.42 7.88 2197 | 1149 | 19.64
37.76 4.87 8.24 23.51 7.68 22.06 | 11.32 | 19.73
36.03 5.82 8.11 23.59 7.45 22.18 | 11.10 | 19.84
34.96 6.40 7.98 23.66 7.24 22.28 | 1094 | 19.92
33.90 6.98 7.81 23.76 7.05 2238 | 10.74 | 20.02
32.47 7.77 7.69 23.82 6.88 22.46 | 10.56 | 20.12
31.10 8.52 7.54 23.91 6.74 22.54 | 1037 | 20.21
30.31 8.96 7.45 23.96 6.53 22.64 | 10.23 | 20.29
29.21 9.56 7.31 24.04 6.36 22.73 | 10.05 | 20.38
27.73 10.37 7.16 24.12 6.22 22.80 9.97 20.42
26.76 | 10.90 7.05 24.19 6.06 22.88 9.88 20.47
25.57 | 11.56 6.89 24.28 5.88 22.97 9.81 20.50
24.50 | 12.15 6.75 24.36 5.74 23.04 9.69 20.56
23.51 12.69 6.62 24.43 5.64 23.09 9.53 20.65
22.27 | 13.37 6.51 24.49 5.51 23.15 941 20.71
21.21 13.95 6.40 24.55 5.26 23.28 9.26 20.78
20.28 | 14.46 6.30 24.61 5.12 23.35 9.12 20.86
19.45 | 14.91 6.20 24.67 4.97 23.42 8.93 20.95
18.48 | 1545 6.10 24.72 4.74 23.54 8.80 21.03
17.79 | 15.83 5.99 24.79 4.65 23.59 8.64 21.11
16.97 | 16.28 591 24.83 4.53 23.64 8.51 21.17
16.13 16.74 5.84 24.87 4.41 23.71 8.38 21.24
15.56 | 17.05 5.79 24.90 4.22 23.80 8.27 21.29
14.97 | 17.38 5.70 24.95 4.09 23.87 8.18 21.34
14.42 | 17.68 5.61 25.00 3.97 23.93 8.10 21.39
13.90 | 17.96 5.52 25.05 3.85 23.99 8.01 21.43
1332 | 18.28 5.44 25.09 3.71 24.05 7.90 21.49
12.78 | 18.58 5.35 25.14 3.54 24.14 7.82 21.53
12.34 | 18.82 5.24 25.21 342 24.20 7.72 21.58
11.89 | 19.07 5.19 25.23 3.30 24.26 7.64 21.62




11.42 | 19.33 5.09 25.29 3.16 24.33 7.54 21.67
11.09 | 19.50 4.94 25.38 3.00 24.41 7.45 21.72
10.66 | 19.74 4.87 25.42 2.73 24.55 7.40 21.74
1032 | 19.93 4.79 25.46 7.33 21.78
9.99 20.11 4.71 25.51 7.22 21.84
9.61 20.32 4.66 25.54 7.11 21.89
9.22 20.53 4.58 25.58 7.03 21.94
8.88 20.72 4.51 25.62 6.95 21.98
8.49 20.93 4.46 25.65 6.84 22.03
8.17 21.11 4.38 25.69 6.76 22.07
7.87 21.27 4.33 25.72 6.70 22.10
7.58 21.43 4.27 25.75 6.64 22.13
7.25 21.61 4.22 25.78 6.57 22.17
6.99 21.76 4.16 25.81 6.48 22.22
6.67 21.93 4.08 25.86 6.42 22.25
6.37 22.10 3.97 25.92 6.34 22.29
6.03 22.28 3.94 25.94 6.25 22.34
5.76 22.43 3.87 25.98 6.15 22.39
5.52 22.56 3.83 26.00 6.06 22.43
5.23 22.72 3.79 26.02 5.97 22.48
4.91 22.90 3.76 26.04 5.88 22.53
4.55 23.10 3.72 26.06 5.80 22.56
3.90 23.45 3.67 26.09 5.73 22.60
3.63 26.12 5.67 22.64

3.58 26.14 5.58 22.68

3.55 26.16 5.52 22.71

3.50 26.19 545 22.75

3.47 26.21 541 22.77

3.42 26.23 5.35 22.80

3.38 26.25 5.29 22.83

3.34 26.28 5.23 22.86

3.24 26.33 5.17 22.89

3.20 26.36 5.11 22.92

3.16 26.38 5.06 22.95

3.08 26.43 5.01 22.97

3.04 26.45 4.95 23.00

3.00 26.47 4.89 23.04

4.82 23.07

4.76 23.10

4.72 23.12

4.69 23.14
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Fig. S. 1 Fluorescence spectra of a.-CT in GBIL-rich phase (-®-), salt-rich phase (- A -) and in
30% GBIL (-m-). (a), [TBP][TAPS]; (b), [TBP][EPPS]; and (c), [TBP][BICINE].



