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S1 Self-diffusion coefficients of Lennard-Jones (LJ) sys-

tems

S1.1 Relative deviations ADj e of the McCarty-Mason predic-

tion as a function of the thermodynamic factor I' for compo-

nent 2
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Figure S1: Relative deviations ADs g re1 0f the McCarty-Mason prediction as function of
the thermodynamic factor I' for LJ systems.

a) ADsgr 10 for all LI systems, differentiated by the molar mass ratios ms/m;.
k) b y

(b) ADs et re1 for L systems with molar mass ratios ms/m; < 2 and best fit of Equation 15
(black line) for 0 < I' < 2 (indicated by the vertical dashed line).
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S1.2 LJ systems with molar mass ratios my/m; < 2

Composition-dependent self-diffusion coefficients D; ¢f, thermodynamic factors I' — 1, and
relative deviations AD; gt e Of LJ systems with molar mass ratios ma/m; < 2. The speci-
fications of the LJ systems €x/€1, 02/01, ma/my, and k;; are given in the title of each figure.
Top figures: Blue stars: Simulation results of self-diffusion coefficients D; ¢r of binary LJ
systems as function of the mole fraction x; of the first species. Blue dashed line: smoothing
fit to the simulation results; red circles/line: predictions of the McCarty-Mason equation
(Equation 6); green diamonds/line: predictions of the modified McCarty-Mason equation
(Equation 25). The error bars of D; 4 are smaller than the symbols in most cases. Please
note that y-axes are adapted for each system.

Bottom figures: Composition dependence of the thermodynamic factor I'—1 (blue stars/line,
left axis) and composition dependence of the relative deviation AD; s e between the self-
diffusion coefficients and the predictions of the McCarty-Mason equation (Equation 6) (red
circles/line, right axis) and the modified McCarthy-Mason equation (Equation 25) (green di-
amonds/line, right axis). A clear correlation between I' — 1 and AD; g re1 can be observed.
The error bars of I' — 1 are smaller than the symbols in most cases. Please note that y-axes

are adapted for each system.
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S1.3 LJ systems with molar mass ratios my/m; > 2

Composition-dependent self-diffusion coefficients D; ¢f, thermodynamic factors I' — 1, and
relative deviations AD; gef e Of LJ systems with molar mass ratios mo/m; > 2. The speci-
fications of the LJ systems €x/€1, 02/01, ma/my, and k;; are given in the title of each figure.
Top figures: Blue stars: Simulation results of self-diffusion coefficients D; ¢r of binary LJ
systems as function of the mole fraction x; of the first species. Blue dashed line: smoothing
fit to the simulation results; red circles/line: predictions of the McCarty-Mason equation
(Equation 6); green diamonds/line: predictions of the modified McCarty-Mason equation
(Equation 25). The error bars of D; 4 are smaller than the symbols in most cases. Please
note that y-axes are adapted for each system.

Bottom figures: Composition dependence of the thermodynamic factor I'—1 (blue stars/line,
left axis) and composition dependence of the relative deviation AD; s e between the self-
diffusion coefficients and the predictions of the McCarty-Mason equation (Equation 6) (red
circles/line, right axis) and the modified McCarthy-Mason equation (Equation 25) (green di-
amonds/line, right axis). A clear correlation between I' — 1 and AD; g re1 can be observed.
The error bars of I' — 1 are smaller than the symbols in most cases. Please note that y-axes

are adapted for each system.
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S2 Self-diffusion coefficients of molecular systems (exper-

imental data)

S2.1 Relative deviations ADj e of the McCarty-Mason predic-

tion as a function of the thermodynamic factor I' for compo-

nent 2
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Figure S2: Relative deviations ADj g el 0f the McCarty-Mason prediction (Equation (6))
as function of the thermodynamic factor I' for molecular systems (symbols) and linear fit of
ADjy gt rer derived from LJ systems (black line, cf. Equation (23)). Stars: Experimental data
with thermodynamic factors calculated with Redlich-Kister (RK). Diamonds: Experimental
data with thermodynamic factors calculated with NRTL. Plus symbols: Experimental data
with thermodynamic factors reported in literature.

(a) ADs gt rer for all considered molecular systems.

(b) ADy gt ver for molecular systems with molar mass ratios My/M; < 2 and without dimeris-
ing species.
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S2.2 Molecular systems with molar mass ratios M,/M; < 2 and
without dimerising species

Composition-dependent self-diffusion coefficients D; ¢f, thermodynamic factors I' — 1, and
relative deviations AD; g rer Of molecular systems with molar mass ratios M, /M; < 2 and
without dimerising species. The specific components of each molecular system are given in
the title of each figure.

Top figures: Blue stars: Experimental data of composition-dependent self-diffusion co-
efficients D; . Blue dashed line: smoothing fit of the experimental self-diffusion coef-
ficients; red circles/line: predictions of the McCarty-Mason equation (Equation 6); green
diamonds/line: predictions of the modified McCarty-Mason equation (Equation 25).
Bottom figures: Composition dependence of the thermodynamic factor I' — 1 (blue sym-
bols/line, left axis) and composition dependence of the relative deviation AD; gf re1 between
the experimental self-diffusion coefficients and the predictions of the McCarty-Mason equa-
tion (Equation 6) (red circles/line, right axis) and the modified McCarthy-Mason equation
(Equation 25) (green symbols/line, right axis). The symbols for the thermodynamic factors
and the predictions of the modified McCarty-Mason predictions indicate the source of the
thermodynamic factor calculations: Redlich-Kister (stars), NRTL (diamonds), or reported

directly in literature (crosses).
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S2.3 Molecular systems with molar mass ratios My/M; > 2 and/or
with dimerising species

Composition-dependent self-diffusion coefficients D; ¢f, thermodynamic factors I' — 1, and
relative deviations AD; g rel Of molecular systems with molar mass ratios My /M; > 2 and/or
with dimerising species. The specific components of each molecular system are given in the
title of each figure.

Top figures: Blue stars: Experimental data of composition-dependent self-diffusion co-
efficients D; . Blue dashed line: smoothing fit of the experimental self-diffusion coef-
ficients; red circles/line: predictions of the McCarty-Mason equation (Equation 6); green
diamonds/line: predictions of the modified McCarty-Mason equation (Equation 25).
Bottom figures: Composition dependence of the thermodynamic factor I' — 1 (blue sym-
bols/line, left axis) and composition dependence of the relative deviation AD; gif vl between
the experimental self-diffusion coefficients and the predictions of the McCarty-Mason equa-
tion (Equation 6) (red circles/line, right axis) and the modified McCarthy-Mason equation
(Equation 25) (green symbols/line, right axis). The symbols for the thermodynamic factors
and the predictions of the modified McCarty-Mason predictions indicate the source of the
thermodynamic factor calculations: Redlich-Kister (stars), NRTL (diamonds), or reported

directly in literature (crosses).
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S3

References for the experimental data used in this work

Table S1: References for the experimental data used in this work.

System

Diffusion coefficients

Thermodynamic factor

Do D gt Dy geit Redlich-Kister (RK) NRTL reported in Literature (Lit)
Anderson et al. T, Yoshinobu and Yasumichi? Yoshinobu and Yasumichi? Moggridge® Zhu et al.® -
Acetone-Benzene . 5
Cullinan and Toor®
Anderson et al. T, Hardt et al.® Hardt et al.® Moggridge? - -

Acetone-CarbonTetrachloride

Cullinan and Toor?®

Acetone-Chloroform

McCall and Douglass”,
Tyn and Calus?,
Anderson et al.’

D’Agostino et al.®

D’Agostino et al.®

D’Agostino et al.®

Gmehling et al.®

Acetone-Water

Anderson et al. T,

Grossmann and Winkelmann '2,

Rehfeldt and Stichlmair '3,
Tyn and Calus'?,
Zhou et al. '

Mills and Hertz 't

Mills and Hertz 't

Moggridge®

Gmehling et al.”

Acetonitrile-Water

Easteal et al. 1

Easteal et al. 1°

Easteal et al. 1

Fitted from data of French 6

Cyclohexane-Benzene Harned I Mills 18 Mills ¥ Moggridge® - -
Diethylether-Chloroform \87\&:1312;;16 :Zn Weingiirtner 20 Weingirtner 20 Moggridge® - -
g S

Ethanol-Benzene

Anderson et al. !,
Zhu et al.*

Johnson and Babb?!

Johnson and Babb?!

Zhu et al.*

Guevara-Carrion et al. 22*

Hammond and Stokes?3, Hardt et al.® Hardt et al.® - - Guevara-Carrion et al. 22*
Ethanol-Carbon Tetrachloride | Longsworth?*,

Bosse and Bart %
Heptane-Benzene Harris et al. 20 Harris et al. 0 Harris et al. 20 Moggridge® - -
Hexane-Benzene Haurris et al. 28 Haurris et al. 0 Haurris et al. 28 Moggridge? - -
Hexane-Toluene Ghai and Dullien 2" Ghai and Dullien 2" Ghai and Dullien?” Moggridge? - -
Methanol-Benzene Caldwell and Babb?® Aoyagi and Albrig}}t » Aoyagi and Albrigl?t 2 - - Guevara-Carrion et al. 22*

Johnson and Babb?! Johnson and Babb?!

Anderson et al. T, Prabhakar and Weingértner® Prabhakar and Weingértner® | - - Guevara-Carrion et al. 22*
Methanol-Carbon Tetrachloride | Prabhakar and Weingértner°,

Longsworth 2*

Chang et al.3!, Derlacki et al.? Derlacki et al.>? Moggridge? - -

Methanol-Water

Derlacki et al.??
Bosse and Bart

Nitrobenzene-Hexane

Haase and Siry

D’Agostino et al. 3

D’Agostino et al.?*

D’Agostino et al. 3!

Water-N-methylpyridine

Ambrosone et al.®

Ambrosone et al.®

Ambrosone et al.*®

Moggridge®

Zhu et al.*

*MD simulation results verified with experimental data
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