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Simulation Scenario

The simulation scenario contains an atomistic wall which is fixed at the bottom of the
simulation box by a LJTS-9-3 potential with a cutoff radius of 2.5 or. This potential is

located at a height of y = 0 o¢ and is defined as:
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Where ey and oy are the energy and size parameter of the solid-solid (ss) interaction and
ps the density of the atomistic wall. Due to its cutoff radius, this potential is acting only on
the atomistic wall because the height of the atomistic wall is always bigger than 2.5 oy.

At the top of the simulation box (at a height of y = 55 0¢) a membrane is applied. It avoids
layer growth underneath the atomistic wall due to periodic boundary conditions. Especially,
when investigating adsorption at high pressures, a strong layer growth would occur at both
sides of the wall. This would lead to a reduction of the amount of bulk vapor phase. The
membrane avoids this layer growth by applying a reset force of F' = -20-Ay, whereas Ay is

the distance from the membrane to particles above the membrane.

Size Effects

To examine the influence of the amount of fluid particles N; on the surface excess, simula-
tions for several sets of parameters are performed. In these simulations the number of fluid
particles and therefore the system size in z- and z-direction is changed. The simulations
are carried out for a constant fluid density pr. Table 1 gives an overview of the simulation

conditions for which the size effect was studied.

Table 1: Overview of simulation conditions for studying the size effect.

T/esk™ | psfor” | ¢
0.7 1.07 ] 0.35
0.65
0.8 1.07 ] 0.35
0.65




The number of fluid particles varies between Ny = 1,931 and 9,155. The results of these

simulations are shown in Figure 1 and Table 2.
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Figure 1: Surface excess I' as a function of the number of fluid particles N; for tempera-
ture T =0.7 &¢/k (red) and T =0.8 &¢/k (black), and reduced solid-fluid interaction energy

¢ =0.35 (A) and ¢ = 0.65 (OJ).



Table 2: Simulation results for testing the influence of the number of particles N; on the
surface excess I' for T = 0.7, 0.8, and 0.9 &/k and ¢ = 0.35 and 0.65. The number in
parentheses indicates the statistical uncertainty in the last decimal digit.

T/ek™t | ¢ [/o. > N;
0.7 ]0.35] 0.018(12) 1931
0.015(5) 3213

0.0146(47) 4255
0.0139(31) 6078
0.0143(20) 7846
0.0142(34) 9155

0.65 | 0.095(25) 1931
0.085(9) 3213
0.084(7) 4255
0.083(13) 6078
0.086(5) 7846
0.085(5) 9155
08 |0.35] 0.013(13) 1931
0.011(6) 3213
(46) 4255
0.009(6) 5227
(37) 6916
0.0116(37) 8622
0.65 | 0.057(20) 1931
0.0427(45) 3213
42) 4255

6) 5227
5 6916
A7) 8622

For Ny < 6,000 finite size effects occur. Above Ny = 6,000 the surface excess stays

constant within the uncertainties.

Numerical simulation results

All results of the adsorption simulations for the surface excess and the adsorption layer thick-

ness are given in Table 3.



Table 3: Bulk fluid density pp, bulk fluid pressure p?, surface excess T, layer thickness §,
and number of adsorption layer peaks Npeas for the adsorption simulations for changing
temperature T, solid density ps, and reduced solid-fluid interaction energy (. The number
in parentheses indicates the statistical uncertainty in the last decimal digit.

T/T. | psfo” | ¢ pPfog” py/ecoy L/o” 0/0r _ Npeaks
0.7 1.07 0.35 | 0. 003243(1 ) 0.002394(39)  0.0043(7) 1.51(23) 1
0.006404(30) 0.004611(34) 0.0080(15)  1.57(35) 1
0.00971(5)  0.00683(11)  0.0122(23)  1.70(23) 1
0.01281(14)  0.00876(18)  0.018(7) 1.9(6) 1
0.01609(10)  0.01068(33)  0.023(8) 1.92(42) 1
0.01894(14)  0.01226(27)  0.026(12) 2.0(5) 2
0.02241(24)  0.01408(32)  0.031(12)  2.04(35) 2
0.02574(37)  0.0159(9) 0.037(18) 2.1(8) 2
0.02814(14)  0.0167(7) 0.048(11) 2.5(6) 2
0.0310(6)  0.01787(36)  0.057(30) 3.0(31) 2
0.514 | 0.003146(20) 0.002323(39) 0.0090(10) 1.66(23) 1
0.00618(10)  0.00446(9) 0.019(5) 1.85(48) 1
0.00934(10)  0.00659(12)  0.0298(48)  2.04(35) 1
0.01229(8)  0.00847(11)  0.042(6) 2.14(23) 1
0.01540(18)  0.01023(41)  0.056(19)  2.23(52) 2
0.01801(29)  0.01176(25)  0.071(12)  2.39(30) 2
0.02111(28)  0.01342(40)  0.090(14) 2.6(7) 2
0.02354(17)  0.0146(8) 0.145(9) 4.3(14) 2
0.65 | 0.002991(36) 0.002213(31) 0.0167(19) 1.85 1
0.00585(6)  0.00423(9)  0.0356(36)  2.07 1
0.00874(23)  0.00618(22)  0.060(11) 2.3 1
0.01140(12)  0.00791(16)  0.0870(45)  2.42 1
0.01404(14)  0.00951(13)  0.125(11) 2
0.01618(28)  0.01073(11)  0.164(13) 2
0.01743(49)  0.01147(22)  0.272(25) 2
0.75 | 0.00284(8)  0.00211(7)  0.0239(40) 1
0.00800(11)  0.00570(14)  0.097(7) 1
0.01199(40)  0.00820(29)  0.225(19) 2
0.0139(5)  0.00942(42)  0.446(25) 2
0.0140(13) 0.0094(8) 0.74(6) 3
1.07 | 0.75 | 0.002968(40) 0.002424(45) 0.0178(20) 1
0.00866(10)  0.00680(12)  0.0632(47) 1
0.01391(19)  0.01045(23)  0.130(10) 2
0.0185(5) 0.0136(6) 0.219(25) 2
0.02025(45)  0.0147(6) 0.270(23) 2
0.02191(41)  0.01568(14)  0.351(19) 2
0.02384(31)  0.01689(34)  0.416(15) 2
0.02403(39)  0.01691(37)  0.503(20) 3
0.02506(33)  0.01749(36)  0.616(17) 3
0.0255(6) 0.0180(10)  0.748(32) 3
0.0258(13)  0.0179(12) 0.90(6) 3
0.0265(15)  0.0185(14) 1.05(7) 3
0.0269(14) 0.0187(9) 1.16(7) 3
1.07 0.35 | 0.003263(20) 0.002770(37) 0.0032(10) 1




0.00976(9)  0.00798(13)  0.0092(41)  1.54(38) 1
0.01622(16)  0.01262(35)  0.015(11) 1.7(6) 1
0.02253(20)  0.01688(28)  0.023(10)  1.85(48) 2
0.02850(16)  0.0205(9)  0.030(13) 2.0(6) 2
0.03362(46)  0.0234(7)  0.033(24) 1.9(7) 2
0.0399(5) 0.0269(5)  0.041(27) 2.1(8) 2
0.0467(8)  0.02955(36)  0.057(39)  2.8(21) 2
0.0531(6) 0.0320(8)  0.064(23) 2.6(7) 2
0.514 | 0.003193(15) 0.002709(33)  0.0067(7)  1.57(19) 1
0.00952(9)  0.00780(16)  0.021(4)  1.79(19) 1
0.01582(17)  0.01237(31)  0.035(10) 1.9(6) 1
0.02196(14)  0.01654(36)  0.051(11)  2.11(46) 2
0.02755(27)  0.0200(5)  0.078(16)  2.45(48) 2
0.03251(45)  0.0227(5)  0.086(23) 2.5(9) 2
0.0382(6)  0.0257(12)  0.123(28) 3.0(8) 2
0.0447(10)  0.0284(6) 0.16(5) 3.2(13) 2
0.0502(14)  0.0309(11) 0.20(6) 4.2(43) 2
0.65 | 0.003099(22) 0.002632(47) 0.0113(11)  1.70(23) 1
0.00919(12)  0.00754(12)  0.037(7)  1.98(23) 1
0.01522(14)  0.01187(42)  0.065(9)  2.20(35) 2
0.02091(12)  0.01587(42)  0.102(14)  2.45(48) 2
0.0261(6) 0.0191(6)  0.149(30) 2.8(6) 2
0.0300(9) 0.0213(8)  0.212(41) 3.2(8) 2
0.0351(9) 0.0242(9)  0.277(43)  3.40(48) 2
0.0389(16)  0.0261(7) 0.44(8) 4.2(9) 3
0.75 | 0.002998(27) 0.00255(42)  0.0162(14)  1.79(19) 1
0.00883(14)  0.00725(18)  0.055(7)  2.11(35) 1
0.01438(26)  0.01133(39)  0.106(12)  2.39(30) 2
0.01948(27)  0.0149(7)  0.170(14)  2.67(35) 2
0.02157(28)  0.0163(5)  0.205(14)  2.89(19) 2
0.02379(17)  0.01770(33)  0.258(8)  3.11(38) 2
0.02594(48)  0.01898(47)  0.312(24) 3.3(8) 2
0.02701(46)  0.01967(34)  0.355(20) 3.5(6) 2
0.0286(7) 0.02056(32)  0.438(38)  3.8(10) 3
0.0299(6) 0.0216(6)  0.529(32)  4.2(13) 3
0.03168(35)  0.0224(8)  0.610(17) 4,3(8) 3
0.0319(14)  0.0224(10) 0.78(7) 1.8(9) 3
0.0331(8)  0.0231(13)  0.849(39)  4.9(10) 3
0.0329(9) 0.0231(9)  1.052(46) 5.5(6) 3
1.0 | 0.00253(7)  0.00215(6)  0.0394(34)  1.95(35) 1
0.00703(9)  0.00584(18)  0.1439(39)  2.33(23) 2
0.01055(39)  0.00855(38)  0.296(20)  2.77(48) 2
0.01373(17)  0.01088(35)  0.457(12) 3.1(6) 2
0.0162(5)  0.01263(30)  0.638(30) 3.6(7) 2
0.0186(10)  0.01436(47)  0.771(48) 3.9(6) 2
0.0218(6) 0.0165(5)  0.931(30)  4.34(48) 3
0.0240(7) 0.0178(8)  1.175(33)  5.00(38) 3
0.0270(12)  0.0198(13) 1.34(6) 5.3(10) 3
0.0284(11)  0.0206(6) 1.59(5) 5.9(9) 4
0.0316(17)  0.0223(13) 2.23(9) 7.3(13) 4
1.5 | 0.000784(40) 0.000674(39) 0.1265(20)  2.39(30) 1




0.00166(18)  0.00142(16)  0.412(9) 2.7(6) 2
0.00318(16)  0.00270(14)  0.663(3) 3.3(22) 2
0.00655(16)  0.00543(23)  0.815(10) 3.3(6) 2
0.01007(26)  0.00820(30)  0.942(13) 3.6(7) 2
0.0128(12)  0.0102(9) 1.06(6) 4.2(19) 3
0.0155(12)  0.0122(10) 1.25(6) 4.4(9) 3
0.0189(12)  0.0145(9) 1.43(6) 4.7(7) 3
0.0217(12)  0.0164(8) 1.61(6) 5.2(10) 4
0.0247(13)  0.0182(7) 1.77(6) 5.5(7) 1
0.0294(18)  0.0212(9) 2.34(8) 6.8(8) 4
2.0 | 0.00012(10)  0.00010(8)  0.160(5) 2.3(8) 1
0.000192(29) 0.000165(24) 0.4856(14)  2.4(5) 2
0.00085(13)  0.00073(10)  0.780(7)  2.77(48) 2
0.00449(16)  0.00377(16)  0.917(10)  3.18(30) 2
0.00789(32)  0.00649(24)  1.050(17)  3.48996(0) 3
0.01022(26)  0.00828(26)  1.191(13)  3.3(35) 3
0.0131(10)  0.0104(8)  1.367(49) 1.2(8) 3
0.0165(10)  0.0128(6) 1.55(5) 4.7(12) 3
0.0196(12)  0.0151(9) 1.71(6) 5.1(9) 4
0.0228(16)  0.0170(13) 1.87(8) 5.3(8) 4
0.0285(17)  0.0206(11) 2.38(8) 6.9(18) 4
2.1 | 0.35 | 0.003165(47) 0.002683(45) 0.0053(24)  1.6(5) 1
0.00943(7)  0.007714(48) 0.0151(39)  1.71(35) 1
0.01520(8)  0.01194(27)  0.0258(40)  1.84(37) 1
0.02093(25)  0.01594(23)  0.037(16)  1.99(37) 2
0.02748(43)  0.0199(5)  0.049(26) 2.1(6) 2
0.03330(46)  0.02348(43)  0.059(23)  2.24(46) 2
0.03897(36)  0.0261(11)  0.076(14) 2.5(5) 2
0.0451(7) 0.0290(8)  0.099(43)  2.9(10) 2
0.0514(8) 0.0316(8)  0.101(44)  2.9(16) 2
0.514 | 0.003034(45)  0.00258(5)  0.0119(24)  1.74(42) 1
0.00902(8)  0.00739(7)  0.0353(39) 1.89841(0) 1
0.01442(23)  0.01140(21)  0.065(13) 2.2(5) 2
0.01975(29)  0.01514(39)  0.098(16) 2.5(9) 2
0.02566(29)  0.0189(7)  0.139(20) 2.7(6) 2
0.03046(45)  0.0215(6)  0.201(23) 3.1(5) 2
0.03492(26)  0.0242(9)  0.277(17) 3.5(6) 2
0.0388(7)  0.0262(12)  0.417(37)  4.5(10) 3
0.0390(14)  0.0260(8) 0.72(8) 8.2(12) 3
0.65 | 0.00288(6)  0.00244(6)  0.0214(32)  1.84(37) 1
0.00837(10)  0.00690(9)  0.068(5)  2.08(19) 1
0.01314(18)  0.01045(20)  0.130(10)  2.43(37) 2
0.0176(6) 0.0137(6)  0.203(32)  2.77(48) 2
0.02247(40)  0.0169(7)  0.301(23) 3.1(6) 2
0.0257(9) 0.0189(8)  0.441(43)  3.79(19) 2
0.0289(16)  0.0208(16) 0.58(8) 4.1(5) 3
0.0310(10)  0.0220(6)  0.809(41)  4.63(23) 3
0.0318(10)  0.02243(44)  1.088(47)  5.3(11) 3
3.98 | 0.35 | 0.00415(14)  0.00349(7)  0.013(8) 1.9(13) 1
0.00879(39)  0.00720(38)  0.028(22)  1.9(13) 1
0.01467(31)  0.01163(14)  0.052(23) 2.3(9) 2

7



0.02047(23)  0.01559(10)  0.076(13)  2.25(47) 2
0.02580(18)  0.01889(43)  0.098(11) 2.5(5) 2
0.0302(5)  0.02167(47)  0.128(25)  3.1(19) 2
0.0357(6) 0.0246(7)  0.167(31) 3.0(9) 2
0.0406(5) 0.0269(8)  0.220(30)  3.8(10) 3
0.0423(16)  0.02754(45)  0.44(8) 8.0(16) 3

0.514 | 0.00372(16)  0.00314(10)  0.035(9) 2.7(37) 1
0.00772(18)  0.00637(16)  0.083(9)  2.25(47) 2
0.01283(17)  0.01031(19)  0.146(13)  2.44(23) 2
0.01731(24) 0. 01348(25) 0.235(11)  2.84(35) 2
0.0213(7) 0.0161(8)  0.329(36)  3.15(45) 2
0.0243(5) 0.0181(5)  0.433(27)  3.42(29) 2
0.0273(8) 0.0199(5)  0.594(43) 3.9(5) 3
0.0300(9) 0.0215(7)  0.759(46)  4.3(10) 3
0.0313(18)  0.0221(8) 1.01(9) 5.0(11) 3

0.65 | 0.00237(23) 0.00202(19)  0.046(12)  1.95(23) 1
0.0064(9) 0.0053(7)  0.149(46) 2.2(5) 2
0.0102(22)  0.0083(18)  0.28(12) 2.7(10) 2
0.0128(8)  0.01014(45)  0.471(46)  4.0(33) 2
0.0160(11)  0.0124(9) 0.61(6) 5(8) 2
0.0189(20)  0.0145(17)  0.71(10) 5(9) 2
0.0225(17)  0.0170(15) 0.84(9) 3,9(12) 3
0.0255(17)  0.0193(14) 1.01(9) 4.4(7) 3
0.0289(9) 0.0210(9)  1.222(48)  4.87(23) 3

0.9 | 1.07 | 0.35 | 0.003292(26) 0.00315(5)  0.0028(13)  1.44(30) 1
0.01630(16)  0.01460(39)  0.012(9) 1.4(5) 1
0.03170(21)  0.0263(6) 0.022(6)  1.57(19) 2
0.04710(41)  0.0363(19)  0.034(25)  1.8(10) 2
0.0623(9)  0.0442(24)  0.051(46)  2.2(18) 2

0.514 | 0.003240(10)  0.00309(5)  0.0054(5)  1.51(23) 1
0.015974(6)  0.01431(33)  0.027(7)  1.79(35) 1
0.03105(43)  0.0259(6)  0.054(23)  2.04(35) 2
0.04592(43)  0.0354(10)  0.090(25) 2.5(6) 2
0.0606(7) 0.0433(16)  0.130(36) 2.9(8) 2
0.0733(16)  0.0479(21) 0.19(7) 3.6(14) 2

0.65 | 0.003173(24) 0.003035(44) 0.0087(12)  1.66(23) 1
0.01561(13)  0.01400(40)  0.044(9)  1.95(35) 1
0.03010(31)  0.0252(5)  0.101(18)  2.42(46) 2
0.04445(49)  0.0344(11)  0.162(29) 2.7(5) 2
0.0575(11)  0.0421(18)  0.284(46) 3.7(8) 2
0.0667(30)  0.0455(28)  0.50(15) 5.0(15) 3

0.75 | 0.003083(37)  0.00296(6)  0.0120(19)  1.73(35) 1
0.00916(10)  0.00853(17)  0.038(5)  1.92(30) 1
0.01518(15)  0.01359(42)  0.067(7)  2.11(19) 1
0.02087(28)  0.0183(6)  0.101(14) 2.3(6) 2
0.02623(21)  0.0224(7)  0.137(10)  2.64(38) 2
0.03084(30)  0.0256(8)  0.166(15) 2.7(6) 2
0.03647(41)  0.0294(10)  0.207(18) 3.0(6) 2
0.0421(5) 0.0330(6)  0.278(26) 3.3(8) 2
0.0474(12)  0.0365(17) 0.33(6) 3.5(10) 2




0.0522(8)  0.0390(10)  0.414(32)  3.7(10) 2
0.0627(34)  0.0443(20)  0.70(16) 5.0(14) 3

1.1 | 1.07 | 0.35 | 0.003311(23) 0.00388(6)  0.0019(11)  1.32(19) 1
0.03173(10)  0.0339(10)  0.0166(48)  1.26(19) 2
0.06245(33)  0.0609(23)  0.029(19)  1.57(46) 2
0.0909(7)  0.0804(33)  0.053(5)  1.82(23) 2

0.514 | 0.003273(21)  0.00384(6)  0.0036(11)  1.48(19) 1
0.03135(12)  0.03356(26)  0.034(5)  1.76(30) 1
0.0616(6)  0.0605(25)  0.067(29) 2.1(6) 2
0.0898(7)  0.0801(23)  0.097(45) 2.3(9) 2
0.1210(8) 0.098(6) 0.116(34) 2.4(9) 2

0.65 | 0.003232(26)  0.00379(6)  0.0057(13)  1.57(35) 1
0.03090(11)  0.03305(43)  0.056(5)  1.98(23) 2
0.0606(6)  0.0597(18)  0.115(24) 2.5(6) 2
0.0883(7)  0.0787(21) 0.17(5) 2.9(12) 2
0.1190(9)  0.0961(44)  0.212(44)  2.95(38) 2
0.1492(24)  0.1108(47)  0.28(13) 3.9(37) 3

1.0 | 0.003050(23) 0.003596(26) 0.0146(12)  1.63(19) 1
0.02881(25)  0.03104(38)  0.158(13)  2.36(35) 2
0.0560(5)  0.0556(20)  0.341(28)  2.95(38) 2
0.0823(7)  0.0754(35)  0.461(39) 3.4(6) 2
0.1113(16) 0.092(5) 0.59(8) 3.9(8) 3
0.1403(16)  0.1062(23) 0.70(6) 4.6(9) 3
0.1713(21) 0.119(6) 0.75(8) 4.8(10) 3

15 | 0.00238(16) 0.00281(18)  0.048(8)  1.92(30) 1
0.02224(18)  0.0245(7) 0.484(9)  2.95(38) 2
0.0478(7)  0.0490(25)  0.744(33)  3.71(48) 2
0.0740(13)  0.0695(30) 0.87(7) 4.0(7) 3
0.1029(14)  0.0886(42) 0.99(6) 4.6(11) 3
0.1324(17)  0.1028(41) 1.07(9) 4.97(48) 3
0.1624(28) 0.116(5) 1.17(16) 5.9(30) 1

2.0 | 0.0013(6) 0.0015(7)  0.104(28) 2.2(6) 1
0.01706(43)  0.0191(9)  0.743(21)  3.02(30) 2
0.0434(10)  0.0449(23) 0.96(5)  3.80468(0) 3
0.0697(7)  0.0661(32)  1.079(39)  4.09(46) 3
0.0985(13) 0.086(6) 1.21(8) 4.7(7) 3
0.1281(18)  0.1030(10)  1.277(41)  5.06(30) 3
0.1582(18)  0.1142(27)  1.36(14) 5.9(14) 4

2.1 | 0.35 | 0.00324(6) 0.00380(13) 0.0024(31)  1.34(37) 1
0.03093(33)  0.0333(8)  0.025(18) 1.5(9) 2
0.06192(49)  0.0616(17)  0.050(32) 1.9(5) 2
0.0934(7)  0.0831(46)  0.057(32) 1.6(9) 2
0.1241(10) 0.101(9) 0.08(6) 1.9(15) 3
0.1568(15) 0.116(9) 0.10(11) 2.7(19) 3

0.514 | 0.00318(5)  0.00375(12) 0.0051(29)  1.46(46) 1
0.03035(32)  0.0332(10)  0.055(18)  1.93(46) 2
0.0606(5)  0.0604(26)  0.116(35)  2.4(11) 2
0.0915(11)  0.0815(5) 0.16(6) 2.6(10) 2
0.1215(8) 0.099(8) 0.21(9 3.0(12) 3
0.1533(15) 0.114(9) 0.27(11) 3.8(18) 3




0.65 | 0.00311(6)  0.00366(13)  0.0089(30)  1.59(42) 1
0.02958(30)  0.0318(6)  0.093(16)  2.08(46) 2
0.0590(7)  0.0583(24)  0.197(39) 2.7(6) 2
0.0889(9) 0.080(6) 0.29(6) 3.0(7) 2
0.1184(6) 0.098(10) 0.37(5) 3.39(37) 3
0.1490(20) 0.113(9) 0.47(12) 5(7) 3

3.98 | 0.35 | 0.00316(7) 0.00371(10) 0.0053(37)  1.6(10) 1
0.02979(45)  0.0320(10)  0.042(24)  1.88(41) 2
0.0588(6)  0.0575(23) 0.07(5) 2.0(8) 2
0.0883(13) 0.079(5) 0.097(64)  2.07(35) 2
0.1176(19)  0.0960(41)  0.16(11) 2.8(14) 3
0.1481(21) 0.109(6) 0.16(13) 2,3(29) 3

0.514 | 0.00306(11) 0.00359(15)  0.010(6) 1.8(14) 1
0.0286(7)  0.0308(11)  0.103(36) 2.2(7) 2
0.0562(16)  0.0556(35)  0.20(10) 2.7(16) 2
0.0848(7)  0.0763(43)  0.285(42) 2.9(5) 2
0.1129(24) 0.095(6) 0.40(8) 3.8(14) 3
0.1422(31) 0.108(6) 0.46(15) 4.2(35) 3

0.65 | 0.00290(11) 0.00341(14)  0.019(6) 1.8(9) 1
0.0269(9)  0.0292(17)  0.191(46)  2.7(21) 2
0.0532(7)  0.0537(21)  0.355(43) 3.1(7) 2
0.0808(19)  0.0737(24) 0.49(9) 3.4(9) 3
0.1088(25) 0.092(8) 0.60(9) 4.1(10) 3
0.1372(30)  0.1050(45)  0.72(23) 4.9(25) 3

15 | 1.07 | 0.35 | 0.003321(11) 0.00534(8)  0.0013(6)
0.03182(14)  0.0488(11)  0.010(6)
0.06254(27)  0.0924(35)  0.017(13)
0.09108(20)  0.129(7) 0.027(10)

0.514 [ 0.003300(23)  0.00531(7)  0.0022(11)
0.03164(16)  0.0487(17)  0.018(3)
0.06218(17)  0.0921(38)  0.035(19)
0.09051(39)  0.128(5) 0.048(13)

0.65 | 0.003279(22)  0.00528(9)  0.0032(11)
0.03143(11)  0.0482(11)  0.028(6)
0.06177(32)  0.0914(41)  0.052(17)
0.0899(6)  0.1281(44)  0.073(37)
0.1212(7) 0.168(7) 0.077(21)

2.0 | 1.07 | 0.35 | 0.003325(14)  0.00716(8)  0.0009(7)
0.03182(13)  0.0672(12)  0.008(7)
0.06254(18)  0.131(6) 0.011(10)
0.0911(5) 0.190(5) 0.013(5)

0.514 | 0.003314(8)  0.00713(9)  0.00145(46)
0.03172(7)  0.0671(12)  0.0127(39)
0.06231(19)  0.130(5) 0.021(6)
0.09076(39)  0.188(9) 0.027(19)
0.1219(6) 0.253(12)  0.031(22)

0.65 | 0.003301(15)  0.00710(9)  0.0020(3)
0.03161(15)  0.0666(12)  0.018(7)
0.06211(26)  0.130(6) 0.031(12)
0.09033(35)  0.186(7) 0.043(20)
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0.1215(6) 0.252(16)  0.046(13)

3.0 | 1.07 | 0.35 | 0.003325(11) 0.01079(10)  0.0006(5)
0.03182(8)  0.1033(31)  0.0047(40)
0.06244(14)  0.205(8) 0.008(9)
0.09076(6)  0.302(17)  0.009(10)
0.12192(48)  0.417(17)  0.008(11)

0.514 | 0.003321(14) 0.01076(15)  0.0008(7)
0.03178(7)  0.1034(22)  0.0069(32)
0.06233(11)  0.203(8) 0.013(6)
0.09067(15)  0.301(12) 0.017(6)
0.12170(48)  0.416(19)  0.019(15)

0.65 | 0.003315(12) 0.01073(12)  0.0011(6)
0.03172(9)  0.1031(25)  0.0099(47)
0.06216(13)  0.203(6) 0.020(6)
0.09050(7)  0.302(13) 0.024(7)
0.12150(18)  0.412(19) 0.027(5)

2.1 | 0.35 | 0.003258(47) 0.01054(19)  0.0008(26)
0.01548(15)  0.0504(13)  0.006(8)
0.03111(20)  0.1018(25)  0.011(11)
0.04702(27)  0.1509(32)  0.009(15)
0.06231(24)  0.202(12)  0.010(13)
0.09359(35)  0.314(19)  0.012(20)
0.12418(26)  0.418(23)  0.013(33)

0.514 | 0.00325(5)  0.01050(15)  0.0012(31)
0.01543(15)  0.0505(14)  0.008(8)
0.03102(23)  0.1016(27)  0.015(13)
0.04690(28)  0.1509(40)  0.014(15)
0.06216(24)  0.203(12)  0.018(14)
0.09337(34)  0.314(19)  0.024(20)
0.12387(20)  0.415(25)  0.029(33)

0.65 | 0.003241(47) 0.01048(21)  0.0017(27)
0.01541(18)  0.0503(16)  0.009(10)
0.03094(25)  0.1009(29)  0.019(14)
0.04680(37)  0.1505(47)  0.019(20)
0.06201(24)  0.203(12)  0.025(13)
0.09318(35)  0.314(19)  0.032(21)
0.1237(6) 0.417(22)  0.038(37)

3.98 | 0.35 | 0.003228(35) 0.010458(30) 0.0013(19)
0.01549(7) 0.05052(48)  0.0047(41)
0.03030(17)  0.0978(18)  0.010(10)
0.04593(28)  0.1497(41)  0.014(17)
0.05938(46)  0.196(12)  0.022(23)
0.08934(20)  0.293(12)  0.013(22)
0.1188(7) 0.400(14)  0.021(31)

0.514 | 0.003210(44)  0.01039(16)  0.0022(25)
0.01543(11)  0.0502(9) 0.008(7)
0.03017(24)  0.0974(20)  0.017(14)
0.04577(35)  0.149(6) 0.022(19)
0.05910(49)  0.195(11)  0.033(27)
0.08892(19)  0.292(13)  0.031(31)
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0.1184(6) 0.397(21)  0.040(31)
0.65 | 0.00320(6)  0.01033(20)  0.0028(33)
0.01537(6)  0.0500(7) 0.011(5)
0.03006(26)  0.0971(21)  0.022(15)
0.04562(22)  0.148(5) 0.029(13)
0.0589(5) 0.194(11)  0.045(26)

(24)

(31)

0.08862(37)  0.291(12)  0.044

2
2
0.1118(6) 0.397(21)  0.056(3

NN

In the main article already all adsorption isotherms are shown. However, only selected
adsorption layer thickness curves for T'/T. = 0.8 and T'/T, = 1.1. In Figure 2, 3, and 4 the

remaining ones are shown.

6L ps=107 o° | _
=37 =63 | 9=90°
S 4r 3 i Jqoae
ESGINES %j%
b oh g e e T -
0 " 1 . 3 1 . 1 .
0.000 0.005 0.010 0.015 0.020

b -3
pe | &ox

Figure 2: Adsorption layer thickness for T'/T, = 0.7 and ps = 1.07 Uf_g. The simulation data
is shown as symbols, the uncertainty is indicated by error bars. The number of peaks in the
adsorption layer is shown with different symbols: one peak (OJ), two peaks (A), and three
peaks (). The saturation pressure is shown as a black dashed line and the contact angle 0
is reported for all W. W = 1.08 (black), W = 1.58 (blue), W = 2.00 (violet), and W = 2.31
(red).

As already mentioned in the article, the curvature of the layer thickness is the same than
the curvature of the adsorption isotherms. For T'/T, = 0.77 a jump in the layer thickness at
the wetting transition occurs. The results, discussed in the article, also apply to the results

shown here.
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Figure 3: Adsorption layer thickness for T/T. = 0.77 and p, = 1.07 0; . The simulation
data is shown as symbols, the uncertainty is indicated by error bars. The number of peaks
in the adsorption layer is shown with different symbols: one peak (), two peaks (A), and
three peaks ((O). The saturation pressure is shown as a black dashed line and the contact
angle 6 is reported for W = 2.31 (red). The filled symbols show a jump in the layer thickness
where prewetting occurs.

6L 2 =107 o° 0=0° 3 _
_ |0=34° |
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© . + i ‘
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0.00 0.01 0.02 0.03 0.04 0.05 0.06
pr | gor°

Figure 4: Adsorption layer thickness for T'/T,. = 0.9 and ps = 1.07 Uf_?’. The simulation data
is shown as symbols, the uncertainty is indicated by error bars. The number of peaks in the
adsorption layer is shown with different symbols: one peak (OJ), two peaks (A), and three
peaks (). The saturation pressure is shown as a black dashed line and the contact angle 0
is reported for all W. W = 1.08 (black), W = 1.58 (blue), W = 2.00 (violet), and W = 2.31
(red).
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Detection of Droplet Growth in the Metastable Region

For an increasing supersaturation of the vapor phase a droplet growth at the surface was
observed. This is indicated by a decrease in the bulk fluid pressure and a droplet-like layering
in a density field averaged in z-direction p¢(x,y). Figure 5 shows such a density field with

droplet, growth.

0 20 40 60
x/ o,

Figure 5: Density field p¢(y, x) averaged in z-direction.

The colors show the values of the fluid density. The first adsorption layer on the wall
is continuous whereas the higher layers only occur in some areas. This indicates a droplet
growth. When a decrease in the bulk fluid pressure or a droplet growth in the density field

pe(x,y) is observed, no adsorption is calculated.

PeTS Equation of State

The PeTS Equation of State (EOS) describes the thermodynamic behavior of the LJTS
fluid with a cutoff radius of 2.5 o¢.! In the following, the equations for the PeTS EOS are

provided. In this section all physical properties are reduced using the potential parameters
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gr and o¢, cf. Table 4.

Table 4: Overview of physical properties in reduced units.

length Z=z]o¢
temperature T = kgT /e

density p = po}

free energy per particle | a = a/e;

energy u=u/es

The PeTS EOS is based on the perturbation theory of Barker and Henderson? which

means that the residual free energy a*® is split into a free energy of a reference contribution

a™f and a perturbation contribution Pt

dres =q— dld — El,ref + dpert' (3)

In equation (3) a is the free energy per particle and a'¢ is the free energy per particle of
the ideal gas. The LJTS potential is discretised with the modified step-square-well potential
proposed by Chen and Kreglewski® which leads to two parameters ¢; and c¢,.' The approach

of Barker and Henderson? leads to the effective hard-shpere diameter d:

d(T) = /01 (1 ~ exp (-@)) dF. (4)

In addition with the step-square-well potential this yields

d <T> = 1— ¢ exp (-%) (5)

The reduced packing fraction is described in dependency of d*®
o

= 2543 6
n=gp (6)

where p is the number density. Using this approach, the reference term in equation (3) is
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the free energy of the hard-sphere

_a® _ 3m n
TOT 1-g (- ")

The perturbation contribution, which describes dispersion, is modeled as?

&pert

T

77 ®)

where a; is the first order dispersion contribution and as the second order dispersion contri-

%=z [Tans (5) P Q

bution

I
() (Lo (] o

In equation (9) and (10) f is the segment-segment radial distribution function. In analogy
to Gross and Sadowski® the integrals I; and I, are developed into a taylor series as functions

of the packing fraction only

6

1=0

6
1=0

where 14 independent parameters a; and b; with @ € {0,1,2,3,4,5,6} are used. Those 14
parameters and c¢; and c, were fitted to bulk vapor-liquid equilibrium data by Heier et al.!
The PeTS EOS also describes states in the metastable region and homogeneous stable states
well and it shows no unphysical behavior in the metastable region. Therefore it can be used

with density functional theory and density gradient theory.
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