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Figure S1. *H NMR spectrum of [EtNC,][Tos].
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Figure S2. 3C NMR spectrum of [EtNC;][Tos].
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Figure S3. *H NMR spectrum of [EtNC4][Tos].
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Figure S4. 3C NMR spectrum of [EtNC4][Tos].
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Figure S5. 'H NMR spectrum of [PrNC][Tos].
[Pl'NCz] [Tos] o~ y +1700
D—SI— 1600
H g ~1500
T a 12 6 .
O~ f - 1400
\ﬁ/\NW 5 ‘ DMSO 1300
H 0 _
c d L1200
p
b L1100
cd|jef | ¢ [ 1000
900
800
=700
6
=600
2 5 a L500
b 400
g 1 300
=200
l 100
W " e o e s h Ao L u W ro
--100
10 170 160 150 140 130 120 110 100 ‘ 80 70 60 50 a0 30 20 10

90
1 (ppm)

Figure S6. 3C NMR spectrum of [PrNC][Tos].
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Figure S7. *H NMR spectrum of [PrNC4][Tos].
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Figure S8. 13C NMR spectrum of [PrNC4][Tos].

- a2uy

1200

1100

1000

900

800

~700

600

500

400

300

200

100




[BuNG,][TOS]|

N

o 120
~
I 1
O

e,f
c,d

L

6

7,6

o0
1859

~3E+08

-3E+08

~3E+08

-2E+08

-2E+08

-2E+08

-2E+08

-2E+08

~1E+08

r1E+08

-1E+08

-8E+07

- 6E+07

~4E+07

-2E+07

--2E+07

[BuNG,][Tos]

Y j\ 120\/6
/\/\N+/\£)]/ :

8 P

c,d

6.5 6.0 55 5.0 4.5

4.0
1 (ppm)

Figure S9. *H NMR spectrum of [BUNC;][Tos].
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Figure S10. **C NMR spectrum of [BUNC_][Tos].
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Figure S12. 3C NMR spectrum of [BuPC;][Tos].
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Figure S13. TGA profiles of AGB-ILs: (=) [EtNC;][Tos]; (=) [EtNC4[ Tos]; (-)
[PrNC:][Tos]; (==) [PrNC4][Tos]; (==) [BUNC;][Tos]; (=) [BUPC:][Tos].
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Figure S14. Activity coefficients at infinite dilution (y°) of water at 25 °C.
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Figure S15. o-profiles of water, furfural and the studied ILs.

The liquid-liquid phase diagrams were obtained by applying the cloud point
titration method at atmospheric pressure and room temperature (25 °C). The
quantification of all components added to the system (+ 10 g) was carried out, allowing
to obtain the corresponding system compositions and binodal curves. The experimental
data corresponding to the binodal curves were correlated using Equation (ES1):

[IL] = Aexp[(B [salt’®]) — (C [salt3])] (ES1)
where [IL] and [salt] correspond to the IL and salt weight percentages, respectively, and

the constants A, B and C are constants and are determined by the regression analysis of

the experimental data.



Table S1. Experimental data for the binodal weight fraction for the system composed of
[EtNC;][Tos] (1) + CeHsK307.H20 (2) + H,0 (3) at 25°C and atmospheric pressure (0.1 MPa)2.

[EINC:][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
68.06  6.21 2572 | 2954 1839 5207 | 1504 26,72 58.24
58.34 893 3273 | 2849 1879 5273 | 1465 27.04 5831
5429 1010 3562 | 27.41 1933 5325 | 1401 27.61 58.38
52.28  10.71 37.02 | 2443 2132 5425 | 1363 27.99 58.38
4900 1150 3950 | 20.71 2270 56.59 | 13.25 2835  58.40
46.78 12,18  41.04 20.04 23.38  56.58 13.08 28.52 58.39
4323 1340 4336 | 19.32 23.74 5695 | 1275 28.88  58.37
4109 1406 44.86 | 18.68 2413 5720 | 1234 2931 58.36
39.47 1458 4594 | 1818 2453 5728 | 11.82 29.61  58.57
37.60 1508 4732 | 1801 2453 57.46 | 11.36 30.08 58.56
3566 16.25 48.09 | 17.04 2535 5761 | 11.04 3044 5852
3341 16.84 49.75 | 16.72 2543 57.85 | 10.54 30.99 58.47
3231 1710 5059 | 1591 2585 58.25
3046  18.13 51.41 | 1534 26.39 5827

@The standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S2. Experimental data for the binodal weight fraction for the system composed of
[EtNC.4][Tos] (1) + CeHsK307.H20 (2) + H20 (3) at 25°C and atmospheric pressure (0.1 MPa)?,

[EINC4][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
73.16 3.27 23.57 18.80 20.34 60.86 10.01 26.05 63.95
69.67 351 26.82 18.14 20.89 60.97 9.82 26.28 63.90
57.35 536 3729 | 17.77 2104 6119 | 967 2635 63.98
52.81  6.81 4037 | 1731 2131 6138 | 946 2657  63.97
50.16 ~ 7.50 4234 | 1696 2149 6156 | 922 2676  64.03
4761 851 4387 | 1665 2160 6175 | 893  27.07 63.99
4447 931 4622 | 1627 2176 6197 | 861 2718 64.21
4472 893 4635 | 1590 22.00 6211 | 8.00 2729 64.71
4035 1029 49.37 | 1537 2248 6215 | 795 27.90 64.15
38.12 1134 5054 | 1505 2262 6232 | 771 2818 64.11
3576 1258 5165 | 1474 2276 6249 | 7.47 2847  64.06
3424 1310 5266 | 1439 2301 6259 | 7.22 2879  63.99
3234 1429 5337 | 1409 2317 6274 | 7.03 29.01 63.96
29.83 15.54 54.63 13.81 23.35 62.84 6.69 29.44 63.87
29.35 16.02 5463 | 1357 2350 6293 | 6.42  29.83 63.75
27.49 1595 5656 | 1324 2379 6297 | 619 3011 63.70
26.49 1653 5698 | 13.03 2385 63.12 | 592 3046 63.62
2577 16.81 5742 | 1271 2413 6316 | 573 3075 6351
2495 1725 57.81 | 1252 2416 6332 | 559  30.90 6351
2429 1756 5815 | 1215 2448 6337 | 543 3112 6345
2352 17.93 5855 | 1187 2471 6342 | 522 3141 63.37
22,73 1844 58.83 | 1169 2482 6349 | 480 3233 62.87
21.95 19.05 59.00 | 1152 2491 6356 | 473 3217 63.10
21.35 19.03 59.62 11.13 25.21 63.66 459 32.50 62.90
20.74 1940 59.86 | 10.85 2540 63.75 | 442 3299 6259
20.31 19.57 60.12 10.64 25.59 63.76 3.93 33.83 62.24
19.65 20.01 60.34 | 10.48 2568  63.84
19.15 2032 60.53 | 10.33 2581  63.85

@The standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S3. Experimental data for the binodal weight fraction for the system composed of
[PrNC;][Tos] (1) + CeHsK307.H20 (2) + H,0 (3) at 25°C and atmospheric pressure (0.1 MPa)2.

[PrNC][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
7875 058  20.67 | 25.60 1526 59.14 | 12.23 2449  63.28
7136 101  27.63 | 2488 1540 59.72 | 11.82 2481  63.37
57.17 272 4011 | 2360 1642 59.98 | 11.65 2490  63.45
5459 330 4211 | 2141 1762 60.97 | 1140 2516 63.44
52,39 403 4358 | 21.02 1766 61.32 | 11.01 2587 63.13
50.41 435 4524 | 2058 17.87 6156 | 10.89 2598  63.13
4866  4.86  46.48 | 2021 17.98 61.81 | 10.74 26.07 63.19
4708 520 4772 | 19.40 1877 61.83 | 1053 26.18  63.29
4532 574 4894 | 1868 1942 61.90 | 10.39 26.22  63.39
4390 627  49.83 | 1827 19.64 62.09 | 10.24 26.30 63.46
4220 7.04 5076 | 17.97 19.72 6232 | 998 26,59 63.43
40.86 7.38 51.76 17.69 19.78 62.53 9.82 26.70 63.48
39.69 7.74 52.56 17.27 20.06 62.68 9.60 26.74 63.66
3815 861 5323 | 16.36 2123 6241 | 942  26.87 63.71
3694 9.01 5405 | 16.12 2122 6266 | 922  27.08 63.70
3571 958 5470 | 1575 2145 6280 | 910  27.32  63.58
3449 1017 5534 | 1553 2146 6301 | 894  27.38  63.69
3336 10.70 5594 | 1518 2171 6311 | 878 2745 63.77
3244 1110 56.46 | 1499 2170 6331 | 865 2748  63.87
31.63 11.31 57.05 14.64 21.99 63.36 7.56 29.58 62.86
3050 12.00 57.49 | 1421 2245 63.34
29.77 1218 58.05 | 1342 2361 6297
28.89 1261 5850 | 1290 24.18 6292
27.87 1323 5890 | 1271 2428 63.00
26.18 14.67 59.15 | 1248 2444  63.08

aThe standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S4. Experimental data for the binodal weight fraction for the system composed of
[PrNC.][Tos] (1) + CeHsK307.H20 (2) + H,0 (3) at 25°C and atmospheric pressure (0.1 MPa)2.

[PrNC4][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
7817 005 2177 | 2512 1864 56.25 | 10.22 30.28  59.50
71.28 0.87 27.85 23.27 19.88  56.86 9.98 30.29 59.74
60.11 346 3643 | 2141 2099 5760 | 951  30.61 59.88
53.11 575 4113 | 2053 2122 5825 | 9.07 3101 59.91
4885  7.11 4404 | 2001 2153 5846 | 884 3146 59.70
46.09 825 4567 | 19.62 2178 5860 | 849 3195 59.56
4404 950  46.45 | 18.85 2245 5870 | 822 3206 59.73
4186 1073 47.42 | 1675 2476 58.48 | 7.82  32.48 59.70
40.04 1147 4849 | 1635 2495 5870 | 741 3296 59.63
36.81 12.86 50.33 | 1597 2528 5875 | 6.70 3426  59.04
3454 1361 51.85 | 1548 2568 5885 | 654 3425 59.20
3329 1430 5241 | 1490 2578 5931 | 6.37 3431 59.32
3229 1483 5288 | 1425 2627 5948 | 6.25 3444 5931
29.77 1621 54.02 | 13.71 26.82 59.47
28.89 1652 5459 | 1354 2681 59.66
27.75 1734 5490 | 1329 2685 59.86
26.78 17.82 5540 | 1251 27.88 59.61
26.09 18.00 55.92 10.40 29.97  59.63

aThe standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S5. Experimental data for the binodal weight fraction for the system composed of
[BUPC;][Tos] (1) + CeHsK307.H20 (2) + H20 (3) at 25°C and atmospheric pressure (0.1 MPa)?,

[BuPC:][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
7973 033  19.95 | 1394 1175 7431 | 6.81 2067 7252
5413 138 4449 | 1343 1212 7444 | 6.69 2114 72.18
5156  1.64  46.80 | 1282 1298 7420 | 660 2142 7198
4723 1.99 5079 | 1227 1338 7436 | 650 21.62 71.88
4408 259 5332 | 1173 1421 7406 | 635 21.87 7177
39.03 322 5775 | 1147 1440 7412 | 625 2198 7176
36.08 3.84 60.09 | 1116 1486 7398 | 619 2200 71.82
3348 454 6197 | 1093 1496 7411 | 6.05 2221 7173
3110 516 6374 | 1080 1516 7403 | 559 2420 70.22
28.73 543 6584 | 1048 1578 73.74 | 551  24.09  70.40
2755 574 6671 | 1024 1603 73.73 | 543 2411 7047
26.12 622 67.66 | 989 1656 7355 | 534 2419  70.47
2418 6.89 6893 | 974 1647 7378 | 526 2447  70.28
2273 748 6979 | 965 1700 7334 | 520 2455 70.26
2162 766 7073 | 927 1691 7382 | 513 2458 70.30
2049 811 7140 | 9.06 1721 73.73 | 499 2520 69.81
19.36 872 7191 | 885 1721 7394 | 488 2561 69.50
1851 930 7219 | 852 1753 73.95 | 481 2573  69.46
17.85 943 7272 | 829 1836 73.35 | 473 2580  69.47
1720 960 7321 | 815 1850 73.35 | 464  26.14 6922
16.66 997 7337 | 7.93 1885 73.22
16.24 1039 7337 | 7.77 1889 73.35
15.64 1076 73.60 | 756  19.09  73.35
15.08 11.03 7389 | 7.32 1949  73.19
1451 1154 7395 | 7.07 2021 7271

aThe standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S6. Experimental data for the binodal weight fraction for the system composed of
[BUNC;][Tos] (1) + CeHsK307.H20 (2) + H20 (3) at 25°C and atmospheric pressure (0.1 MPa)?.

[BuNC:][Tos ]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
7731 150 2119 | 1670 1158 7172 | 9.00 19.12  71.88
56.64  1.89 4147 | 1597 1203 7199 | 873 1949 7178
50.47 210  47.44 | 1511 1305 7184 | 854 1951 7195
4629 240 5131 | 1434 1351 7215 | 829  19.72  71.99
4326 297 5377 | 1361 1446 7192 | 808  19.83  72.09
3837 354 5809 | 1327 1468 7205 | 7.71 2038 7191
3550 412 6038 | 1278 1536 71.85 | 7.39  20.85 71.76
3249 546  62.05 | 1256 1548 7196 | 7.24 2135 7141
27.17 695 6588 | 1238 1569 7194 | 7.14 2165 7121
2594 749 6657 | 1197 1632 7171 | 7.03 2186 7111
2440 800 6760 | 1166 1652 7182 | 686 2213 71.01
2235 860 69.05 | 11.19 17.08 7174 | 6.74 2225 71.02
2157 9.08 69.36 | 10.86 17.39 7176 | 6.66 2225 71.08
2084 948  69.68 | 10.36 1743 7221 | 650 2248 7101
20.18  9.89 6993 | 1005 1807 7188 | 597 2457  69.46
19.21 1034 7045 | 9.81 1837 7182
18.37 10.69 70.94 | 946 1878 7176
1753 1132 7115 | 917  19.09 7173

aThe standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the
temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



Table S7. Experimental data for the binodal weight fraction for the system composed of
[C4Ciim][Tos] (1) + CeHsK307.H20 (2) + H20 (3) at 25°C and atmospheric pressure (0.1 MPa)2.

[C4Ciim][Tos]
100w: 100w, 100ws | 100w: 100wz 100ws | 100w: 100wz 100 ws
75.05 211 2284 | 19.81 1990 6029 | 9.15 2715 63.70
70.89 2.55 26.56 19.32 20.13 60.55 8.75 27.56 63.70
6557 316 3128 | 1835 2080 60.85 | 835 27.99 63.66
62.65 372 3363 | 1756 21.16 6128 | 804 2825 63.71
55.46 547  39.07 | 1649 2186 6165 | 7.72 2862 63.66
5054  7.02 4243 | 16.07 2211 6182 | 754 2881 63.65
46.37 829 4534 | 1528 2261 6211 | 7.30 2911 63.59
4425 858  47.17 | 1484 2278 6238 | 6.97 2950 63.53
4208 958 4834 | 1431 2316 6253 | 678  29.92 63.30
39.84 1042 4974 | 1405 2329 6266 | 661  30.11 63.28
36.97 11.67 51.36 | 1368 2364 6268 | 637 3044 63.19
35.54 12.43 52.03 13.24 23.88 62.87 5.88 31.08 63.05
3340 13.01 5359 | 1286 2422 6293 | 572 3132 62.96
3161 1425 5414 | 1217 2464 6318 | 546 3170 62.84
29.99 1490 5511 | 11.82 2489 6329 | 517 3214 62.68
28.48 1550 56.02 | 1155 2509 63.36 | 502 3239 6259
26.66 16.47 56.87 | 11.06 2546 63.48 | 482 3276  62.42
2518 17.18 57.64 | 10.76 2566 6358 | 4.73 3290 62.37
2396  17.77 5827 | 1057 2584 6359 | 4.60 3318 62.22
2239 1856 59.05 | 10.14 2621 6364 | 420 3394 61.86
21.79 1881 5940 | 9.63 2665 63.73 | 405 3422 6172
20.82 1943 5974 | 938 2690 6373 | 345 3556  60.99

@The standard uncertainty for the weight fraction u(100 w) is 0.01, the standard uncertainty for the

temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



at 25 °C and atmospheric pressure (0.1 MPa).?

Table S8. Correlation parameters of Equation (S1) used to describe the experimental binodal data

AGB-ILs Atg Bto 10°(C t 0) R?
[EINCZ][Tos] 17896 +1323  -0.381 +0.023 2.697 + 0.309 0.9938
[EtNC4][TOs] 112.25 + 3.96 -0.302 +0.013 4.938 +0.261 0.9939
[BUNC,][Tos] 121.24 +7.92 -0.585 + 0.034 1.427 + 1.262 0.9657
[BUPC,][Tos] 108.81 + 3.98 -0.590 + 0.020 0.935 + 0.882 0.9797
[PrNC,][T0s] 87.51+2.05 -0.283 + 0.009 4.027 +0.282 0.9925
[PrNC4][TOs] 79.81 + 1.89 -0.201 + 0.009 3.803+0.233 0.9916
[C.Caim][Tos] 52.13+0.51 -0.214 +0.003 4.290 + 0.250 0.9985

@ The standard uncertainty for the temperature u(T) is 1 °C, and the standard uncertainty for pressure u(P) is 10 kPa.



