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Table S1. Overview of Dataset Used for the Analysis

No. of

vol%

mol%

Entry Comp. Linkers Solvent Water ‘Water Anion Method log K. 7/K AG°xp?* Ref. AG°%:? o S * Et(30)
1 1d 1 D,O/CD;OD  50.0 69.0 SOs##~ NMR 554 298 -31.6 11.67 1.00 0.68 1.02  58.42
2 1d 1 D,O/CD;OD  50.0 69.0 I NMR 395 298 -22.5 0.32 1.00 0.68 1.02  58.42
3 1d 1 D,O/CD;OD  50.0 69.0 I NMR 4.04 298 -23.0 0.32 1.00 0.68 1.02  58.42
4 1d 1 D,O/CD;OD  50.0 69.0 I NMR  4.05 298 -23.1 0.32 1.00 0.68 1.02  58.42
5 1d 1 D,O/CD;OD  50.0 69.0 Brr NMR 3.72 298 -21.2 1.77 1.00 0.68 1.02  58.42
6 1d 1 D,O/CD;OD  50.0 69.0 CI NMR 2385 298 -16.3 (1 2.89 1.00 0.68 1.02  58.42
7 1d 1 D,O/CD:OD  50.0 69.0 NOs; NMR 2.11 298 -12.0 1.48 1.00 0.68 1.02  58.42
8 1d 1 H>O/CH30H  50.0 69.2 SOs# ITC 4.55 298 -26.0 11.56  1.00 0.68 1.02  58.44
9 1d 1 H,O/CH;0H  50.0 69.2 I ITC 3.79 298 -21.6 0.31 1.00 0.68 1.02  58.44
10 1d 1 H,O/CH;0H  50.0 69.2 I ITC 3.51 298 -20.0 0.31 1.00 0.68 1.02  58.44
11 1d 1 H,O/CH;0H  50.0 69.2 Br ITC 3.45 298 -19.7 1.75 1.00 0.68 1.02  58.44
12 1d 1 H,O/CH;0H  50.0 69.2 Cl ITC 2.51 298 -14.3 2.86 1.00 0.68 1.02  58.44
13 1d 1 H,O/CH3CN  33.3 59.1 I ITC 3.52 298 -20.1 6.54 0.88 0.60 0.87 55.80
14 1d 1 H,O/CH3;CN  33.3 59.1 SO4# ITC 5.30 298 -30.2 n.a.b 0.88 0.60 0.87 55.80
15 1j 1 H,O/CH3:CN  33.0 58.8 I ITC 4.46 298 -254 2] 6.57 0.88 0.60 0.86 55.79
16 1j 1 H,O/CH3;CN  33.0 58.8 SOs# ITC 6.73 298 -38.4 n.a. 0.88 0.60 0.86 55.79
17 11 1 H,O/CH3:CN  33.0 58.8 I ITC 4.75 298 -27.1 6.57 0.88 0.60 0.86 55.79
18 11 1 H,O/CH3;CN  33.0 58.8 SOs# ITC 6.83 298 -39.0 n.a. 0.88 0.60 0.86 55.79
19 11 1 H,O/CH3CN  58.0 80.0 I ITC 4.65 298 -26.5 4.16 0.97 0.61 0.99 57.66
20 11 1 H,O/CH3CN  50.0 74.3 I ITC 4.73 298 -27.0 4.87 0.94 0.61 095 56.87
21 11 1 H,O/CH3:CN  33.0 58.8 I ITC 4.85 298 -27.7 6.57 0.88 0.60 0.86 55.79
22 11 1 H,O/CH3:CN  25.0 49.1 I ITC 4.99 298 -28.5 [3] 7.79 0.86 0.59 0.84 55.59
23 11 1 H,O/CH3;CN  70.0 87.1 SO+~ ITC 5.45 298 -31.1 n.a. 1.02 0.62 1.04  59.07
24 11 1 H,O/CH3CN  58.0 80.0 SO+~ ITC 5.91 298 -33.7 n.a. 0.97 0.61 0.99 57.66
25 11 1 H,O/CH3CN  50.0 743  SOs~ ITC 6.06 298 -34.6 n.a. 0.94 0.61 095 56.87
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26 11 1 H,O/CHsCN 330 588 SO4 ITC 6.83 298  -39.0 n.a. 0.88 0.60 086 55.79
27 11 1 H,O/CHsCN 250 49.1 SO4 ITC 7.29 298 -41.6 n.a. 0.86  0.59 0.84 55.59
28 1d 1 HO/CH;OH  50.0  69.2 I ITC 3.79 298  -21.6 0.31 1.00  0.68 1.02  58.44
29 1f 1 H,O/CH3;OH  50.0 692 SO4# ITC 5.10 298 -29.1 11.56 1.00  0.68 1.02  58.44
30 1f 1 H.O/CH;OH  50.0  69.2 I ITC 4.00 298 -22.8 0.31 1.00  0.68 1.02  58.44
31 1f 1 HO/CH;OH  50.0  69.2 Br- ITC 3.30 298  -18.8 1.75 1.00  0.68 1.02  58.44
32 1f 1 HO/CH;OH  50.0  69.2 Cl ITC 1.86 298  -10.6 2.86 1.00  0.68 1.02  58.44
33 1g 1 H,O/CH3;OH  50.0 692 SO4# ITC 5.32 298  -30.3 11.56 1.00  0.68 1.02  58.44
34 1g 1 HO/CH;OH  50.0  69.2 I ITC 3.61 298  -20.6 (4] 0.31 1.00  0.68 1.02  58.44
35 1g 1 HO/CH;OH  50.0  69.2 Br- ITC 3.03 298 -17.3 1.75 1.00  0.68 1.02  58.44
36 1c 1 H,O/CH3;OH  50.0 692 SO4# ITC 5.97 298 -34.1 11.56 1.00  0.68 1.02  58.44
37 1c 1 H.O/CH;OH  50.0  69.2 I ITC 4.43 298  -253 0.31 1.00  0.68 1.02  58.44
38 1c 1 HO/CH;OH  50.0  69.2 Br- ITC 4.01 298 229 1.75 1.00  0.68 1.02  58.44
39 1c 1 HO/CH;OH  50.0  69.2 Cl ITC 3.39 298  -193 2.86 1.00  0.68 1.02  58.44
40 1c 1 H,O/CHsCN 330 588 SO4 ITC 5.75 298  -32.8 n.a. 0.88 0.60 086 55.79
41 1c 1 HO/CH;CN ~ 33.0  58.8 I ITC 4.05 298  -23.1 6.57 0.88 0.60 0.86 55.79
42 1h 1 H,O/CH3;OH  50.0 692 SO4# ITC 3.87 298 -22.1 (5] 11.56 1.00  0.68 1.02  58.44
43 1h 1 HO/CH;O0H ~ 50.0  69.2 I ITC 2.68 298  -153 0.31 1.00  0.68 1.02  58.44
44 1i 1 H,O/CH3;OH 350 547 SO4 ITC 5.67 298  -323 19.04  0.98 0.69 093 5751
45 1i 1 H,O/CH3;OH  50.0 692 SO4# ITC 4.96 298  -283 11.56 1.00  0.68 1.02  58.44
46 1i 1 H>O/CH;0OH  65.0 80.7 SO4 ITC 4.26 298  -243 (6] 6.56 1.05 0.65 1.07  59.59
47 3i 3 H,O/CH3;OH 350 547 SO4 ITC 6.34 298  -36.2 19.04  0.98 0.69 093 5751
48 3i 3 H,O/CH3;OH  50.0 692 SO4# ITC 5.70 298  -32.5 11.56 1.00  0.68 1.02  58.44
49 3i 3 H,O/CH;0H  65.0 80.7 SO4 ITC 5.19 298 -29.6 6.56 1.05 0.65 1.07  59.59
50 1k 1 HO/CH;CN  33.0  58.8 Ir ITC 4.89 298 279 6.57 0.88 0.60 086 55.79
51 1k 1 H,O/CHsCN 330 588 SO4 ITC 6.78 298  -38.7 n.a. 0.88 0.60 086 55.79
52 2k 2 HO/CH;CN  33.0  58.8 Ir ITC 6.04 298  -345 [7] 6.57 0.88 0.60 086 55.79
53 2k 2 H,O/CHsCN 330 588 SO4 ITC 8.67 298 495 n.a. 0.88 0.60 086 55.79
54 2k 2 H,O/CHsCN 330 58.8 SeO4s ITC 8.04 298 459 n.a. 0.88 0.60 086 55.79
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55 11 1 H,O/CH3;CN 33.0 58.8 I~ ITC 4.75 298 271 6.57 0.88 0.60 0.86 55.79
56 11 1 H,O/CH3;CN 33.0 58.8 S04+ ITC 6.83 298 -39.0 n.a. 0.88 0.60 0.86 55.79
57 21 2 H,O/CH3;CN 33.0 58.8 I~ ITC 5.08 298 -29.0 6.57 0.88 0.60 0.86 55.79
58 21 2 H,O/CH3;CN 33.0 58.8 S04+ ITC 7.59 298 -43.3 n.a. 0.88 0.60 0.86 55.79
59 21 2 H,O/CH3;CN 33.0 58.8 SeO4+ ITC 6.60 298 -37.7 n.a. 0.88 0.60 0.86 55.79
60 1b 1 H,O/CH;0H 30.0 49.0 S04+ ITC 6.77 298 -38.6 22.35 0.98 0.68 0.90 57.23
61 1b 1 H,O/CH;0H 50.0 69.2 S04+ ITC 5.87 298 -33.5 11.56 1.00 0.68 1.02 58.44
62 1b 1 H,O/CH;0H 70.0 84.0 S04+ ITC 5.07 298 -28.9 5.27 1.07 0.63 1.08 60.03
63 1b 1 H,O/CH;0H 95.0 97.7 S04+ ITC 3.70 298 21.1 0.66 1.16 0.51 1.10 62.55
64 1b 1 H,O/CH;0H 20.0 36.0 I~ ITC 4.96 298 -28.3 (8] 3.07 0.99 0.67 0.82 56.68
65 1b 1 H,O/CH;0H 30.0 49.0 I ITC 4.73 298 -27.0 1.77 0.98 0.68 0.90 57.23
66 1b 1 H,O/CH;0H 50.0 69.2 I ITC 4.59 298 -26.2 0.31 1.00 0.68 1.02 58.44
67 1b 1 H,O/CH;0H 70.0 84.0 I~ ITC 4.43 298 -25.3 -0.19 1.07 0.63 1.08 60.03
68 1b 1 H,O/CH;0H 90.0 95.3 I~ ITC 4.12 298 -23.5 -0.16 1.14 0.54 1.10 62.01
69 1b 1 H,O/CH;0H 95.0 97.7 I~ ITC 3.96 298 -22.6 -0.11 1.16 0.51 1.10 62.55
70 1b 1 H,O/CH;0H 30.0 49.0 S04+ ITC 6.76 298 -38.6 22.35 0.98 0.68 0.90 57.23
71 1b 1 H,O/CH;0H 50.0 69.2 S04+ ITC 5.87 298 -33.5 11.56 1.00 0.68 1.02 58.44
72 1b 1 H,O/CH;0H 70.0 84.0 S04+ ITC 5.04 298 -28.8 5.27 1.07 0.63 1.08 60.03
73 1b 1 H,O/CH;0H 95.0 97.7 S04+ ITC 3.69 298 21.1 0.66 1.16 0.51 1.10 62.55
74 1b 1 H,O/— 100.0 100.0 SO+ ITC 3.49 298 -19.9 0.00 1.17 0.47 1.09 1.09
75¢

76° [9]

77 1b 1 H,O/CH;0H 5.0 10.6 I~ ITC 5.85 298 -334 6.02 1.01 0.70 0.67 55.84
78 1b 1 H,O/CH;0H 10.0 20.0 I ITC 5.40 298 -30.8 4.89 1.01 0.68 0.73 56.10
79 1b 1 H,O/CH;0H 10.0 20.0 I ITC 5.53 298 -31.5 4.89 1.01 0.68 0.73 56.10
80 1b 1 H,O/CH;0H 20.0 36.0 I~ ITC 4.96 298 -28.3 3.07 0.99 0.67 0.82 56.68
81 1b 1 H,O/CH;0H 30.0 49.0 I ITC 4.72 298 -26.9 1.77 0.98 0.68 0.90 57.23
82 1b 1 H,O/CH;0H 50.0 69.2 I ITC 4.59 298 -26.2 0.31 1.00 0.68 1.02 58.44
83 1b 1 H,O/CH;0H 70.0 84.0 I~ ITC 4.43 298 -25.3 -0.19 1.07 0.63 1.08 60.03
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H>O/CH3;0H
H>O/CH3;0H
H>O/—~
H>O/CH3CN
H>O/CH3;CN
H>O/CH3;CN
H>O/CH3CN
H>O/CH3;CN

H>,O/CH3CN
H>,O/CH3CN
H>O/CH3;CN
H>,O/CH3CN
H>O/CH3CN
H>O/CH3;CN
H>O/CH3CN
H>O/CH3CN
H>O/—~
H>O/—~
H>O/—~
H>O/—~
H>O/CH;0H
H>O/CH;0H
H>O/CH;0H
H>O/CH3CN
H>O/CH3;CN
H>,O/CH3CN

90.0
95.0
100.0
30.0
50.0
70.0
80.0
95.0

5.0
20.0
20.0
30.0
50.0
70.0
80.0
95.0
100.0
100.0
100.0
100.0
70.0
95.0
95.0
70.0
95.0
95.0

95.3
97.7
100.0
554
74.3
87.1
92.1
98.2

13.2
42.0
42.0
554
74.3
87.1
92.1
98.2
100.0
100.0
100.0
100.0
84.0
97.7
97.7
87.1
98.2
98.2

r
r
r

S04+

SO4*

SO4*

S04+

SO4*

ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC

ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC
ITC

4.10
3.96
3.80
6.25
5.24
4.78
4.48
3.97

5.55
4.74
4.72
4.35
4.20
4.23
4.22
3.94
3.62
3.23
2.15
3.31
4.82
3.62
3.73
4.66
3.98
3.77
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298
298
298
298
298
298
298
298

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

-23.4
-22.6
-21.7
-35.7
-29.9
-27.3
-25.6
-22.6

-31.7
-27.0
-26.9
-24.8
-24.0
-24.1
-24.1
-22.5
-20.7
-18.4
-12.3
-18.9
-27.5
-20.7
-21.3
-26.6
-22.7
-21.5

-0.16

-0.11
0.00
n.a.
n.a.
n.a.
n.a.
n.a.

15.85
8.89
8.89
6.97
4.87
3.04
2.05
0.47
0.00
0.00
0.00
0.00
5.27
0.66
-0.11
n.a.
n.a.
0.47

1.14
1.16
1.17
0.87
0.94
1.02
1.06
1.14

0.61
0.83
0.83
0.87
0.94
1.02
1.06
1.14
1.17
1.17
1.17
1.17
1.07
1.16
1.16
1.02
1.14
1.14

0.54
0.51
0.47
0.60
0.61
0.62
0.60
0.52

0.55
0.59
0.59
0.60
0.61
0.62
0.60
0.52
0.47
0.47
0.47
0.47
0.63
0.51
0.51
0.62
0.52
0.52

1.10
1.10
1.09
0.85
0.95
1.04
1.08
1.10

0.75
0.83
0.83
0.85
0.95
1.04
1.08
1.10
1.09
1.09
1.09
1.09
1.08
1.10
1.10
1.04
1.10
1.10

62.01
62.55
1.09
55.70
56.87
59.07
60.37
62.41

5191
55.47
55.47
55.70
56.87
59.07
60.37
62.41
1.09
1.09
1.09
1.09
60.03
62.55
62.55
59.07
62.41
62.41



113¢

114¢
115¢
116°
117°¢
118 le 1 HO/CH;CN  33.0  58.8 Ir ITC 4.45 298 254 6.57 0.88 0.60 086 55.79
119 le 1 H,O/CHsCN 330 588 SO4 ITC 6.71 298  -38.3 [10] n.a. 0.88 0.60 086 55.79
120 3e 3 D,O/CDsCN  33.0 613 Ir NMR  3.00 298 -17.1 6.30 0.89 0.60 087 55.88
121 3e 3 H,O/CHsCN 330 58.8 SO4 ITC 431 298  -24.6 n.a. 0.88 0.60 0.86 55.79

2 Gibbs free energies in kJ mol™'; ® n.a. — not available; € not considered in the statistical analysis.
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Tables S2. Polynomial Fits of Transfer Energies and Solvent Property Parameters

AG°®y of the Transfer of Chloride Anions from Water to Water/Methanol Mixtures!!

mol% Water (x) AG®; / kI mol™! (y) 14
0.0 13.2
10.0 11.7 127
20.0 10.2 < 10
30.0 8.6 E 8 ]
40.0 7.0 2 |
50.0 5.5 * 67
(D -
60.0 4.1 2 4
70.0 2.8 1
80.0 1.6 %]
90.0 0.6 O+——F— 17— 71—
100.0 0.0 0 20 40 60 80 100
mol% Water
Polynomial y=axx +bxxb+exxd+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 0 6.57E-06 -5.57E-04 -1.42E-01 1.32E+01
AG° of the Transfer of Bromide Anions from Water to Water/Methanol Mixtures'!
mol% Water (x) AG° / kI mol™! (y) 14
0.0 11.1 1
10.0 9.8 12
20.0 8.4 < 104
30.0 6.9 E 8 ]
40.0 54 2 |
50.0 4.1 55 6 ]
60.0 2.8 I 4
70.0 1.7 1
80.0 0.8 ?7]
90.0 0.1 O+—r——T———7— ¢
100.0 0.0 0 20 40 60 80 100
mol% Water
Polynomial y=axx +bxxb+exx+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 0 9.40E-06 -8.24E-04 -1.23E-01 1.11E+01
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AG®y of the Transfer of lodide Anions from Water to Water/Methanol Mixtures'!

mol% Water (x) AG°; / kI mol™! (y) 3
0.0 73 ,
10.0 6.1 o
20.0 4.9 -
30.0 3.7 S
€ 4
40.0 2.6 3
50.0 1.7 =
O 2
60.0 0.9 g
70.0 0.3
80.0 -0.1 0 1 ’
200 02 0 20 40 60 80 100
1000 0.0 mol% Water
Polynomial y=axx +bxxb+exxd+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 0 6.10E-06 -1.34E-04 -1.21E-01 7.31E+00

AG®y of the Transfer of Sulfate Anions from Water to Water/Methanol Mixtures!!

mol% Water (x) AG° / kI mol™! (y) 95
0.0 |
10.0 20
20.0 -
30.0 S 45
40.0 2
50.0 & 107
60.0 16.0 <
70.0 11.7 5 1
80.0 6.3
90.0 33 Or——TFT———T 71—
0 20 40 60 80 100
100.0 0.0 mol% Water
Polynomial y=axx +bxxb+exx+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 0 0 3.14E-03 -9.07E-01 5.93E+01
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AG°®y of the Transfer of Nitrate Anions from Water to Water/Methanol Mixtures!!

mol% Water (x)

AG°; / kI mol™! (y)

5
0.0
10.0 4-
20.0 -
30.0 E 3]
40.0 3
50.0 < 24
&)
60.0 2.4 <
70.0 1.5 14
80.0 0.6
700 0.0 T2 4 e 8 100
100.0 0.0
mol% Water
Polynomial y=axx +bxxf+cexxd+dxxt+exx3+fxx+gxx+h
a b c d e f g h
0 0 0 0 0 1.50E-03 -3.03E-01 1.52E+01

AG®; of the Transfer of Chloride Anions from Water to Water/Acetonitrile Mixtures!!

mol% Water (x) AG° / kI mol™! (y) 50

0.0 42.1 i

10.0 37.1 40 3

20.0 323 <

30.0 5 30-

40.0 17.5 3

50.0 12.7 85 20

60.0 10.3 <

70.0 8.5 10

80.0 6.0

90.0 4.0 Or——TFT———T 71—

100.0 0.0 0 20 40 60 80 100

mol% Water
Polynomial y=axx +bxxb+exx+dxxt+exx?+fxx2+gxx+h

a b c d e f g h
0 0 0 -2.02E-06 4.00E-04 -2.16E-02 -2.46E-01 4.20E+01
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AG°®; of the Transfer of Bromide Anions from Water to Water/Acetonitrile Mixtures!!

mol% Water (x)

AG°; / kI mol™! (y)

35
0.0 33.0
10.0 28.9 307
20.0 25.0 < 251
30.0 19.4 ° 20 4
40.0 15.2 2
50.0 12.0 85 15 7
60.0 9.6 < 404
70.0 7.7
80.0 5.9 >
90.0 34 O+—T— T 71—
100.0 0.0 0 20 40 60 80 100
mol% Water
Polynomial y=axx +bxxb+exxd+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 -1.08E-06 2.03E-04 -9.72E-03 -3.05E-01 3.30E+01
AG° of the Transfer of Iodide Anions from Water to Water/Acetonitrile Mixtures'!
mol% Water (x) AG° / kI mol™! (y) 95
0.0 20.3
10.0 16.9 20 -
20.0 14.0 -
30.0 11.1 5 45
40.0 9.2 2
50.0 7.7 55 10 -
60.0 6.4 <
70.0 5.5 5 1
80.0 4.2
90.0 2.3 O+—T— 17—
100.0 0.0 0 20 40 60 80 100
mol% Water
Polynomial y=axx +bxxb+exx+dxxt+exx?+fxx2+gxx+h
a b c d e f g h
0 0 0 -3.09E-07 3.50E-05 1.14E-03 -3.59E-01 2.03E+01
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Kamlet-Taft Parameter a for Water/Methanol Mixtures!?

mol% Water (x) o (y) 15

0.0 1.00

10.0 1.01 1 |

20.0 1.01 - »——0—0-—0—‘_,_,/0/
L 1.0

30.0 1.00 2

40.0 0.99 2

50.0 0.98 =
U] 0.5 -

60.0 0.98 VY

70.0 1.01

80.0 1.04

90.0 1.11 0.0 — T T

0 20 40 60 80 100

1009 L7 mol% Water
Polynomial y=axx +bxxf+cexxd+dxxt+exx3+fxx+gxx+h
a b c d e f g h
0 0 -1.92E-10 4.08E-08 -2.01E-06 -8.97E-06 1.18E-03 1.00E+00

Kamlet-Taft Parameter 8 for Water/Methanol Mixtures'?

mol% Water (x) B () 10
0.0 0.70 1
10.0 0.70 0.8
20.0 0.68 - 4
30.0 0.67 206 —k\‘—'ﬁ\\
40.0 0.67 2 . b
50.0 0.68 55 0.4 -
60.0 0.69 <
70.0 0.68 0.2
80.0 0.65 '
90.0 0.59 0.0

T I T I T I T I T
0.0 20.0 40.0 60.0 80.0 100.0

1009 047 mol% Water
Polynomial y=axx'+bxxC+cxxS+dxxt+exx*+fxx2+gxx+h
a b c d e f g h

-1.11E-13 3.29E-11 -3.39E-09 1.04E-07 3.49E-06 -2.25E-04 1.77E-03 7.00E-01

-S11 -



Kamlet-Taft Parameter 7* for Water/Methanol Mixtures!?

mol% Water (x) * (y) 15

0.0 0.59

10.0 0.67

20.0 0.73 T 10- b

30.0 0.79 E ’

40.0 0.85 2

50.0 0.91 85 .

60.0 0.96 J 0.5

70.0 1.02

80.0 1.07

90.0 1.10 0.0 ——

100.0 1.09 0O 20 40 60 80 100

mol% Water
Polynomial y=axx +bxxf+cexxd+dxxt+exx3+fxx+gxx+h

a b c d e f g h
0 0 0 -1.31E-08 2.26E-06 -1.35E-04 9.06E-03 5.90E-01

Reichardt's £1(30) for Water/Methanol Mixtures'?

mol% Water (x) E1(30) (y)

70

0.0 55.70

10.0 55.80

20.0 56.10 - 65

30.0 56.50 E i

40.0 56.80 2 60 -

50.0 57.30 85

60.0 57.80 >

70.0 58.50 %]

80.0 59.50

90.0 61.00 50 ——TT7—

100.0 63.10 0 20 40 60 80 100

mol% Water
Polynomial y=axx' +bxxf+exxd+dxxt+exx3+fxx+gxx+h

a b c d e f g h
0 0 0 1.69E-07 -2.18E-05 1.26E-03 2.94E-03 5.57E+01
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Kamlet-Taft Parameter o for Water/Acetonitrile Mixtures!?

mol% Water (x) a (y) 15
0.0 0.25
10.0 0.55 |
20.0 0.70 < 104
30.0 0.78 E :
40.0 0.83 2
50.0 0.86 e
9 05
60.0 0.89 Q
70.0 0.92 )
80.0 0.96
oy 1 Ot 4 e 8 100
1000 L17 mol% Water
Polynomial y=axx +bxxf+cexxd+dxxt+exx3+fxx+gxx+h
a b c d e f g h
0 0 4.81E-10 -1.41E-07 1.75E-05 -1.12E-03 3.90E-02 2.51E-01

Kamlet-Taft Parameter  for Water/Acetonitrile Mixtures'?

mol% Water (x) L (y)

1.0

0.0 0.47

10.0 0.53 0.8

20.0 0.57 - |

30.0 0.59 E 06

50.0 0.59 & 04

60.0 0.60 Q 1

70.0 0.61 0.2

80.0 0.61

oy 00! O 4 e 80 100

1000 047 mol% Water

Polynomial y=axx' +bxxf+exxd+dxxt+exx3+fxx+gxx+h

a b c d e f g h

-4.90E-13  1.63E-10 -2.16E-08 1.45E-06 -4.90E-05 6.72E-04 2.75E-03 4.70E-01
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Kamlet-Taft Parameter 7* for Water/Methanol Mixtures!?

mol% Water (x) * (y) 15
0.0 0.73
10.0 0.75
20.0 0.77 T 10- b
30.0 0.80 g /
40.0 0.82 2 !
50.0 0.85 e
S 051
60.0 0.87 |
70.0 0.92
80.0 0.97
90.0 1.08 0.0 ——
100.0 1.09 0 20 40 60 80 100
mol% Water
Polynomial y=axx +bxxf+cexxd+dxxt+exx3+fxx+gxx+h
a b c d e f g h
0 0 -6.73E-10  1.58E-07 -1.24E-05 3.92E-04 -1.92E-03 7.33E-01

Reichardt's £1(30) for Water/Methanol Mixtures'?

mol% Water (x)

£1(30) (y)

70
0.0 46.00
10.0 50.80 65
)
20.0 53.60 -
L 60
30.0 54.90 S |
40.0 55.40 2 55 -
50.0 55.60 e
9 50 -
60.0 55.80 <1
70.0 56.50 45 3
80.0 57.60 |
90.0 59.80 40 ——TT7—
100.0 63.10 0 20 40 60 80 100
mol% Water
Polynomial y=axx' +bxxf+exxd+dxxt+exx3+fxx+gxx+h
a b c d e f g h
0 0 2.08E-09 -7.89E-07 1.63E-04 -1.50E-02 6.19E-01 4.60E+01
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Tables S3. Comparison of the Experimental and Calculated Gibbs free Energies

Iodide Complexation / E1(30)

Linear Relationship

AG°cica = g AG°w + e ET30)+aa+bf+pr*?

g e a b p R’
-0.74 -0.40 0.9424

Entry AG°p  AG°caled

37 253 -23.75

41 23.1 -27.30

64 283 -25.07

65 270  -24.33

66 262 2375

67 253 -24.01

68 235 -24.83

69 226 -25.09

77 334 2691 v

78 308 -26.18 -5

79 315 -26.18 T

80 -28.3 -25.07 2

81 -26.9 -24.33 2 =15 7

82 262 2375 8

83 253 -24.01 o° v

84 234 2483 S B, -

85 226  -25.09 ¢

86 21.7 -0.44 _a5 -
94 317 -32.58 -35 -25 -15 -5
95 -27.0 -28.88 AG%%,, / kJ mol™

96 269  -28.88

97 248 2756

98 240 2648

99 24.1 -26.01

100 24.1 -25.80

101 225 -25.46

102 -20.7 -0.44

108 21.3 -25.09

111 215 -25.46

3¢, a,b,and p in kJ mol™'.
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Iodide Complexation / a, f, *

Linear Relationship AG°cacd =g AG°w + e E1(30)+aa+bpf+prm*?
g e a b p R’
-0.65 -14.44 -27.77 8.03 0.9976

Entry AG°xp  AG°calcd

37 253 -25.43

41 231 -26.72

64 283 -2827

65 270 -26.96

66 262 -25.43

67 253 -24.12

68 235 2248

69 226 -21.89

77 334 -32.48 -15

78 -30.8  -30.78

79 315 -30.78 < —20 -

80 283 2827 8 Y,

81 269  -26.96 2 o4

82 262 -25.43 B 7.

83 253 2412 2 8 .

84 234 2248 -39

85 226 -21.89 1 e

86 217 -21.19 sl

94 -31.7 -28.21 -35 -30 -25 -20 -15

95 270 -27.55 AG ey, / kJ mol™

96 269  -27.55

97 248  -26.86

98 240 -26.04

99 241 -25.38

100 241 -24.68

101 225 -22.40

102 207 -21.19

108 213 -21.89

111 215 2240

3¢, a,b,and p in kJ mol ™.
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Iodide Complexation / a, f

Linear Relationship AG°cacd =g AG°w + e E1(30)+aa+bpf+prm*?
g e a b p R’
-0.62 -6.24 -29.00 0.9967

Entry AG°xp  AG°calcd

37 253 -26.23

41 231 -26.97

64 283 -27.48

65 270 -26.94

66 262 -26.23

67 253 -24.85

68 235 -22.63

69 226 -2185

77 334 -30.30 -15

78 308 -29.09

79 315 -29.09 < 20

80 283 -27.48 E R

81 269  -26.94 2 /

82 262 -26.23 B o3,

83 -25.3 -24.85 o° Ve

(G} 2°

84 234 -22.63 J-301 .

85 226 -2185

86 217 -20.94 B

94 317 -29.48 35 30 -25 20 -15

95 270 -27.82 AG ey, / kJ mol™

96 269  -27.82

97 248  -27.09

98 240  -26.56

99 241 -26.10

100 241 -25.29

101 225 -22.46

102 207 -20.94

108 213 2185

111 215 -22.46

3¢, a,b,and p in kJ mol ™.
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Iodide Complexation / a

Linear Relationship

AG°cica = g AG°w + e Ex30)+aa+bf+pr*a

g e a b p R’
-1.19 -21.59 0.9862

Entry AG°xp  AG°calcd

37 253 -22.00

41 231 -2692

64 283  -25.12

65 270 2328

66 262  -22.00

67 253 2285

68 235 2444

69 226  -2485

77 334 -28.99 -15

78 308 -27.64

79 315 -27.64 - _20-

80 283 -25.12 8 os

81 269 2328 2 S Coae
82 262  -22.00 3 t

83 253 2285 % LS

84 234 2444 J -30 A

85 226  -2485

86 217  -25.26 sl
94 317 -32.04 35 30 -25 20 15
95 -27.0 -28.63 NGy, / kJ mol™

96 269  -28.63

97 248  -27.19

98 240  -26.09

99 241  -25.58

100 241  -25.40

101 225 2524

102 207  -25.26

108 213 -2485

111 215 2524

3¢, a,b,and p in kJ mol ™.
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Iodide Complexation / S

Linear Relationship

AG°cica = g AG°w + e ET30)+aa+bf+pr*?

g e a b p R’
-0.42 -40.37 0.9950
Entry AG°xp  AG°calcd
37 253 -27.67
41 -23.1 -26.95
64 283  -28.25
65 270  -28.20
66 262 -27.67
67 253 -25.39
68 235 -21.66
69 226 2041
77 334 -30.74 -15
78 -30.8  -29.56
79 315 -29.56 T -20- .o
80 283  -28.25 2 o*
81 269  -28.20 2
~ 25 °
82 262 -27.67 B 1,
83 253 -25.39 o . 0
84 234 -21.66 -3 , °*°
85 226 2041
86 217 -18.97 sl
94 317 2875 35 30 25 20 15
95 -27.0 -27.54 NGy, / kJ mol™
96 269  -27.54
97 248  -27.03
98 240  -26.65
99 -24.1 -26.15
100 -24.1 -25.05
101 225 2112
102 207 -18.97
108 213 2041
111 215 2112

3¢, a,b,and p in kJ mol ™.
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Iodide Complexation / B, 7*

Linear Relationship

AG°cica = g AG°w + e ET30)+aa+bf+pr*?

g e a p R’
-0.50 -35.86 -2.65 0.9954

Entry AG°xp  AG°calcd

37 253 2731

41 231  -27.04

64 283  -27.66

65 270  -27.65

66 262  -27.31

67 253 -25.40

68 235 2213

69 226  -21.02

77 334 -29.83 -15

78 -30.8  -28.80

79 315 -28.80 < —20 oo

80 283 -27.66 E o®

81 269  -27.65 2

82 262 2731 8 ..-;-

83 253 -25.40 o W

84 234 2213 J-304 °°

85 226  -21.02

86 217 -19.74 sl
94 317 -29.48 35 -30 25 -20 -15
95 270 -27.75 AG ey, / kJ mol™

96 269 2775

97 248  -27.13

98 240  -26.78

99 241 2637

100 241 2535

101 225 2172

102 207  -19.74

108 213 -21.02

111 215 2172

3¢, a,b,and p in kJ mol ™.
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Sulfate Complexation / E1(30)

Linear Relationship

AG°cica = g AG°w + e ET30)+aa+bf+pr*?

g e a b p R’
-0.88 0.37 0.9288

Entry AG°xp  AG°calcd

36 341 -31.61 v

60 386  -40.70 =57

61 335 -31.61 <

62 289  -26.64 2 15 -

63 211 2348 2

70 386  -40.70 8 25 - e

71 335 -31.61 %8 .

72 288  -26.64 J _35 ]

73 211 2348 %

74 -19.9 -0.40 sl

105 -18.9 -0.40 45 35 -25 -15 -5

106 275 -26.64 NGy / kJ mol™

107 207 -23.48

2, a,b,and p in kJ mol™'.

Sulfate Complexation / a, f, 7*

Linear Relationship

AG°cica = g AG°w + e ET30) +aa+bf+pm*?

g e a b p R’
-1.19 50.26 11.51 -76.71 0.9998

Entry AG°%xp  AG°calcd

36 341 -33.67 197

60 386  -38.60 50 J

61 335 -33.67 - ]

62 289 2840 2 25~

63 211 -20.93 2 ] ¢

70 386  -38.60 3 ]

71 335 -33.67 o 35

72 288  -28.40 =

73 201 -20.93 ~0

74 199 -19.40 s

105 -18.9 -19.40 -45 -40 -35 -30 -25 -20 -15

106 275 -28.40 MGy / kJ mol™

107 207 -20.93

3¢, a,b,and p in kJ mol™'.
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Sulfate Complexation / a, f

Linear Relationship

AG°cica = g AG°w + e ET30)+aa+bf+pr*?

g e a b p R’
-0.47 0.30 -41.64 0.9998

Entry AG°xp  AG°calcd

36 341 -33.59 157

60 386 -38.64 20 -

61 335 -33.59 . ]

62 289  -2845 2 25+

63 211 -21.06 2 ] é

70 386 -38.64 3

71 335 -33.59 o 35

72 288 2845 =

73 201 -21.06 —0

74 199 -19.22 s

105 -18.9 -19.22 -45 40 -35 -30 -25 -20 -15

106 -27.5 -28.45 AGy 1 kJ mol™

107 207  -21.06

2, a,b,and p in kJ mol™'.

Sulfate Complexation / o

Linear Relationship

AG°cica = g AG°w + e ET30) +aa+bf+pm*?

g e a b p R’
_1.04 -18.81 0.9918
Entry AG°%xp  AG°calcd
36 341 -30.87 197
60 386  -41.69 204
61 335 -30.87 - ] A
62 289 2559 9 25+ .o
63 2011 -22.44 2
< 301 -
70 386  -41.69 3 |
71 335 -30.87 o 35
72 288  -25.59 =
73 211 2244 01/,
74 199 22,01 s
105 -18.9 -22.01 -45 40 -35 -30 -25 -20 -15
106 275 -25.59 DGy 1 kJ mol™!
107 207 -22.44

3¢, a,b,and p in kJ mol™'.
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Sulfate Complexation /

Linear Relationship AG°uicd = g AG° + e ET30) +aa+b S+ p m*?
g e a b p R’
-0.48 -41.00 0.9998
Entry AG®exp AG°calcd
36 341 -3355 157
60 386 -38.68 20 4
61 335 -33.55 - ]
62 289 2841 2 25 1
63 211 -21.09 2 ] ¢
70 386 -38.68 3 |
71 335 3355 o 35
72 288  -28.41 .
73 201 21,09 —0
74 199 -19.27 s
105 -18.9 -19.27 -45 -40 -35 -30 -25 -20 -15
106 -27.5 -28.41 AGy 1 kJ mol™
107 207 -21.09

2, a,b,and p in kJ mol™'.

Sulfate Complexation / f, *

Linear Relationship AG°uqicd = g AG° + e ET30) +aa+b S+ p m*?
g e a b p R’
-0.47 -41.92 0.44 0.9998
Entry AG®exp AG°calcd
36 341 -33.59 197
60 386 -38.64 50
61 335 -33.59 - ]
62 289 2845 2 25 1
63 211 -21.06 2 ) 4
70 386 -38.64 3
71 335 -33.59 o 35
72 288  -28.45 T
73 201 -21.06 ~0
74 199 -19.22 s
105 -18.9 -19.22 -45 -40 -35 -30 -25 -20 -15
106 275 -28.45 DGy 1 kJ mol™!
107 2207 -21.06

3¢, a,b,and p in kJ mol™'.
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