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Table S1. List of the studied compounds, the CAS number, purity, molar mass, density

and water content

molar mass Yo, water
compound CAS source purity g mol™ Kg-m™
ppm
ionic liquids
[Capy][NTL;] 187863-42-9  ToLiTec 99 % 416.36 - 60
[C4Cipip][NTH] 623580-02-9  ToLiTec 99 % 436.44 1380.815 40
[C4Cipirr][NTH] 223437-11-4  IoLiTec 99 % 422.41 1394.916 48
[C4Cpirr][FAP] 851856-47-8  Merck  >99 % 587.27 1583.157 108
[C4Ciim][FAP] 917762-91-5  Merck  >99 % 584.23 1625.3218 102
[C4Ciim][DCA] 448245-52-1 IoLiTec >98% 205.26 1060.51° 94
[C4Ciim][TFA] 174899-94-6  IoLiTec 99 % 252.23 1212.820 318
[CCGIm][NTR]  169051-76-7  ToLiTec > 98 % 419.36 1456.421 33
Alcohol
propan-1-ol 71-23-8 Eﬁfh 99.7 % 60.10 799.6222 52
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Table S2. Results of the quantum chemical calculation of the interaction energy

between the propan-1-ol and the anion X in the gas phase.

. . . E int
X Interaction orientation — T
kJ - mol
Anions
‘@
TFA w ~ 62.90
DCA —52.60
J
PFs J A;i —-30.24
NTf, /& —-28.03
;JJ
FAP 2 #J ~17.55
.3
9 :
]
Others
2
o
propan-1-ol —18.46
j ’
}
o
propane —0.68
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Table S3. Internal configurational energies, U, obtained from the molecular dynamic

simulations results.

Uct / kJ-mol!
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[C4C1im][TFA] (1)
[C4C1im][DCA] (1)

[C4C1im][FAP] (1)

[C4C1im][PFq] (1)

[C4C1im][NT£] (1)

[C4C1im][TFA] + 1 - propan-1-ol } (sol)
[C4C1im][DCA] + 1 - propan-1-ol } (sol)
[C4C1im][FAP] + 1 - propan-1-ol } (sol)
[C4C1im][PF4] + 1 - propan-1-ol } (sol)

[CA4CTim][NTf,] + 1 - propan-1-ol } (sol)

1 - Propanol (g)

-8262.0 £ 38.9

—26735.8 +43.5

34356.8 + 36.8

—23373.2+374

—4111.2+41.8

—8291.0£45.2

—26755.0 £ 36.2

34360.5 +£43.3

—23367.6 +£39.5

—4123.7+40.8

29.6+£0.4

¢ the uncertainties quoted correspond to the standard deviation of 24 values (20 in the case of
propanol) obtained in the independent simulation runs.

Table S4. Standard (p°=0.1 MPa) molar enthalpy of solvation at infinite dilution,

A H>”, of propan-1-ol in the studied ionic liquids at 298.15 K, obtained from the data

solv

in Table S3.

Tonic Liquid -A  H> /kJ-mol!
[C4C1im][TFA] 61.1+59.6
[C4C1im][DCA] 513+ 56.6
[C4C1im][FAP] 284+ 56.8
[CAC1im][PF,] 26,5+ 54.4
[CAC1im][NTH] 44.6 + 58.4
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Table SS. Standard (p°=0.1 MPa) molar enthalpy of solvation at infinite dilution at 298.15 K, A_ H*", for propan-1-ol in [C4,C;im][TFA], computed from

solv™ " m

the 24 U.g,(sol) and Usg(IL, 1) values found from the independent simulation runs, and Usg(Prop, g) =29.6 + 0.4 kJ-mol-!. All data in kJ-mol-..

U.gy(sol)

Ug(IL) | -8293.5 -8291.1 -8285.3 -8402.0 -8283.9 -8262.7 -8279.1 -8260.9 -8263.7 -8262.7 -8355.1 -8263.6 -8324.9 -8266.3 -8313.9 -8234.0 -8270.7 -8361.7 -8269.0 -8201.5 -8323.9 -8249.5 -83489 -8315.6

-8227.0 | 986 962 904 -207.1 -89.0 -67.8 -842  -660 -688  -67.8 -160.2 -68.7 -130.0 -71.4 -1190 -39.1  -75.8 -166.8 -74.1 6.6  -1290 -546  -154.0 -120.7
-8268.9 | 567  -544 485 -1652 -472 259  -424 242 269 259 -1183 -268  -88.1 295  -77.1 2.8 339 -1249 322 353 871 -127  -1122  -788
-8291.1 | 344 321 262  -143.0 249 3.6 -20.1 -1.9 -4.6 3.6 -96.1 4.6 -65.9 7.3 549 251 117 -1027 99 576  -64.9 9.5 -89.9  -56.6
-82202 | _1054 -103.1 -972 2140 -959  -746  -91.1  -729  -756 -746 -167.0 -755 -136.8 -782 -1259 -459 827 -173.6 -809  -13.4 -1358 -61.5 -160.9 -127.5
-8205.8 | -119.8 -117.4 -111.6 -2283 -1102 -89.0  -1054 -872  -89.9  -889 -1814 -89.9 -1512 -92.6 -1402 -602  -97.0 -188.0 -952  -27.8 -1502 -758 -1752 -141.9
-82358 | 898  -875 816 -1983 -803  -59.0 -755 -573  -60.0 -59.0 -1514 -599 -1212 -62.6 -1103 -303  -67.0 -158.0 -653 22 -1202 458  -1453  -1119
-8266.2 | .594 570 -512 -167.9 -49.8 286 -450 268  -29.6  -285 -121.0 295 -90.8 322  -79.8 0.1 366 -127.6 349 326  -89.8  -154  -1148 -81.5
-8231.9| 936 913  -854 2022 -841 -628 -793 611  -63.8  -62.8 -1553 -63.8 -1250 -66.5 -1141 341  -709 -1619  -69.1 -6 -1240 497 -149.1  -115.8
82557 698 675 -61.6 -1784 -603  -39.0  -555 373 400  -39.0 -131.5 -40.0 -1013 -427 903  -103  -47.1 -138.1 -453 222  -1003 259 -1253  -92.0
-8252.7| 7129 705  -647  -1814  -633 421  -585  -403  -43.1 420 -1345 -43.0 -1043 -457 933  -134  -50.1 -141.1  -483 191  -103.3 289  -1283  -95.0
83142 114 9.1 320 -1199  -19 19.4 2.9 21.1 18.4 194  -73.0 185  -428 158 318 481 114 -796 13.1 80.6  -41.8 326  -669  -335
-8225.1 | -100.5 982  -923  -209.0 -91.0 -69.7 -862  -680  -70.7  -69.7 -162.1 -70.6 -131.9 -733  -1209 -41.0 -77.7 -168.7 -76.0 85  -1309 -565 -156.0 -122.6
-8249.0 | 766  -743  -684 -1852 -67.1  -458  -623  -441  -468  -458 -1382 -46.7 -108.0 -494 971  -17.1  -539  -1448 -52.1 154 -107.0 -326  -132.1  -98.7
-82498 | 758  -7135  -67.6  -1843  -663  -450  -615  -433 460  -450 -137.4 459 -1072 486  -963  -163  -53.0 -1440 513 162  -1062 -31.8 -1313  -979
-82932 | 324 23001 -242  -1409 229 -1.6 -18.1 0.1 2.6 -1.6 -94.0 2.5 -63.8 5.2 -52.9 27.1 96  -1006  -7.9 59.6 -62.8 11.6 -87.9  -545
-8225.8 | 998 974 916 2083 -902  -69.0 -854 672  -70.0 -689 -1614 -699 -1312 -72.6 -1202 -403  -77.0 -168.0 -752 7.8 -1302  -55.8  -1552  -121.9
-8194.8 | _130.8 -128.5 -122.6 -2393 -121.3 -100.0 -116.5 983  -101.0 -100.0 -192.4 -100.9 -1622 -103.6 -151.3 -71.3  -108.0 -199.0 -1063 -388 -1612 -86.8 -186.3 -152.9
-8274.1 | 515 492 433 -160.1 -420  -20.7 -372  -19.0 217 207 -113.1 21,6  -829 243  -720 8.0 288  -1197 270 405 819 7.6 -107.0  -73.6

-8275.0 | .50.6  -482 424 -159.1 -41.0 -198 -362  -180 208  -19.8  -1122 207 -82.0  -234  -71.0 8.9 278  -1188 261 414  -81.0 6.6  -1060 -72.7

-8267.6 | 579 556 497 -166.5 -484 271  -436 254 281 271  -119.6 -28.1  -89.4  -308  -784 1.6 352 -1262 334 341 884  -140 -113.4  -80.1

-8285.7 | 399 375 317 -1484  -30.3 9.1 255 273 -10.0 90 -101.5 -100 713  -127  -60.3 19.7 -17.1 -108.1  -153 52.1 =703 4.1 953 -62.0

-83574 1 319 34.2 40.1 =767 414 62.7 46.2 64.4 61.7 62.7 -29.8 61.8 0.5 59.0 11.4 91.4 54.6 -36.4 56.4 123.9 15 75.8 236 9.8

-8305.4 | 202  -179  -120 -1288  -10.7 10.6 5.9 123 9.6 106  -81.8 9.7 516 7.0 -40.7 393 2.5 -88.4 43 718  -506 238  -757  -42.3

-8316.7] 8.9 6.5 0.7 -1174 0.7 21.9 5.5 23.7 209 220 =705 210  -40.3 183 =293  50.6 139 771 15.7 83.1 2393 351 643  -31.0
<ASO]VH[:°°> =-61.1 £58.4 kJ-mol!; ASO]VH[:“’ (Max) =+123.9 kJ-mol!; ASGIVH;’;“’ (Min) =-239.3 kJ-mol!
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Figure S1. Histogram analysis of the 24 x 24 = 576 values of solvation enthalpy of
propan-1-ol in [C4C1im][TFA] showing a wide Gaussian distribution centered around

— 60 kJ-mol! and standard deviation intervals of around 50 kJ-mol-l.
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