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Data Tables

Table S1.

The University of Manchester, Manchester, United Kingdom.

Permeation free energy barriers, AF;, and pull energies, Upu, for each K*

permeation pathway in GO membranes with a water content of 15% (average

interlayer spacing, d = 0.79 nm). The final column shows the convergence of free

energy barrier with number of pathways obtained by selecting the minimum energy

pathway and averaging over the five membranes. Units: kJ mol™.

i 2 AF
AFi  Upun AFi  Upun  AFi  Upun  AFi  Upun  AFi  Upun
1 193.7 101 1045 34 1519 64 777 3.0 426 89 1141
2 536 77 868 41 1628 6.0 598 29 2046 120 79.0
3 1292 86 676 41 1747 69 2060 45 504 104 751
4 2089 84 578 34 1698 6.3 1321 3.7 1014 128 73.2
5 1132 89 2454 66 46.0 54 1245 32 1296 125 520
6 780 79 4502 85 1345 6.7 2058 52 1572 85 520
7 1617 115 1046 35 894 64 2617 56 693 94 520
8 715 85 1127 39 789 77 589 23 711 90 518
9 1255 106 883 39 3595 116 1378 37 890 7.6 518
10 1405 96 895 35 1721 88 417 23 424 7.7 483
11 2246 99 136.7 56 1783 6.0 1375 3.3 729 89 483
12 1698 93 965 4.8 4639 102 66.3 30 1455 8.9 483
13 1711 116 988 36 1093 6.1 169.7 58 714 87 483
14 1945 88 193.7 57 5639 58 504 24 1608 95 483
15 1463 85 1075 7.2 1190 7.0 346.6 104 957 150 483




Table S2. The two free energy barriers, AF;, for each water content and each of the

five membrane models. Units: kJ mol=".

H20
content 1 2 3 4 5
(%)

10 491 1070 664 ©66.1 56.7 88.2 105.2 105.6 138.1 98.7
15 53.6 78.0 578 1045 46.0 539 589 417 89.0 424
20 401 575 564 359 466 339 345 0604 460 411
25 304 461 224 173 243 304 489 440 307 27.5
30 479 221 644 336 474 285 385 27.0 187 249
35 224 251 112 372 107 211 212 289 228 29.0
40 13.6 456 196 16.7 383 147 257 127 193 232

Table S3. Average nkow from the lowest energy pathway from each of the five
membrane models at each water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 096 1.06 1.19 1.35
1 39 40 50 59 58 6.0 63
2 43 43 53 57 51 61 6.0
3 39 49 52 58 54 63 63
4 40 44 48 52 57 6.0 59
5 36 47 49 55 57 6.2 6.1
average 39 45 51 66 56 6.1 61

% of bulk nkow 54 62 70 77 77 84 84




Table S4. Maximum nkow from the 50 umbrella sampling windows for the lowest
energy pathway for each of the five membrane models at varying water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 096 1.06 1.19 1.35
1 57 48 64 63 66 65 6.7
2 49 568 66 63 64 64 6.7
3 52 65 61 67 61 65 6.7
4 59 58 64 65 65 65 6.8
5 50 59 64 63 64 66 6.8
average 54 58 64 64 64 65 6.7
% of bulk nkow 74 79 88 88 88 90 93

Table S5. Minimum nkow from the 50 umbrella sampling windows for the lowest energy
pathway for each of the five membrane models at varying water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 096 1.06 1.19 1.35
1 1.0 27 31 44 44 39 47
2 31 27 31 41 38 42 3.1
3 28 36 32 49 39 564 51
4 14 33 24 34 36 41 44
5 16 31 27 36 43 41 44
average 20 31 29 41 40 41 43

% of bulk nkow 27 42 40 656 55 60 60




Table S6. Average nko for the lowest energy pathway, averaged over all 50 umbrella
sampling windows for each of the five membrane models at varying water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 0.96 1.06 1.19 1.35

1 68 69 75 73 74 76 74

2 65 72 76 75 76 74 7.5

3 70 72 74 75 76 75 76

4 70 69 79 73 72 75 74

5 70 73 78 75 76 76 73
average 71 71 76 74 75 75 T4

% of bulk nkow 95 97 105 102 103 104 102

Table S7. Maximum nko from the 50 umbrella sampling windows for the lowest energy
pathway for each of the five membrane models at varying water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 096 1.06 1.19 1.35
1 87 90 85 87 85 86 84
2 89 95 86 88 87 85 96
3 86 86 84 86 95 84 093
4 88 85 92 92 90 87 82
5 88 93 92 85 86 94 86
average 88 90 88 88 89 87 88

% of bulk nkow 121 124 121 121 122 120 121




Table S8. Minimum nko from the 50 umbrella sampling windows for the lowest energy
pathway for each of the five membrane models at varying water content.
H20 content (wt%) 10 15 20 25 30 35 40

d (nm) 0.76 0.79 0.87 096 1.06 1.19 1.35
1 63 57 56 71 66 6.8 6.9
2 58 59 67 70 70 6.2 6.7
3 63 53 64 73 6.7 73 6.9
4 61 60 63 63 66 69 7.0
5 60 64 71 71 64 69 6.8
average 61 59 64 69 67 68 6.9

% of bulk nkow 84 81 89 96 92 94 94




