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Table S1: Experimental densities (p.,,) and viscosities (7.,,) of hydroalcoholic
mixtures at three temperatures and six alcoholic degrees, and corresponding
CO, and EtOH diffusion coefficients (D5, and Dgfyy) derived from the Stokes-
Einstein relation and NMR-based radii.

T EON e e, D
(K) (% vol.) (kgm™3) (x1073Pa-s) (x1072m?s™1) (x1072m?s7?)

0 999.57  1.566 £ 0.008 1.36 £0.01 —

3 995.19  1.777 £ 0.009 1.20 £ 0.01 0.63 £0.01
6 991.27  2.018 £0.011 1.06 £0.01 0.56 = 0.01
9 987.75  2.307 £0.012 0.93 £0.01 0.49 £0.01
12 984.63  2.625 £0.014 0.81 £0.01 0.43 £0.01
15 981.83 2970+ 0.015 0.72 £ 0.01 0.38 £ 0.01
0 999.29  1.235£0.007 1.64 £ 0.01 —

3 994.90  1.378 £0.007 1.47+0.01 0.82 +£0.01
6 990.90  1.541 £+ 0.008 1.32 £0.01 0.73 £0.01
9 987.24  1.731 £0.009 1.17£0.01 0.65 £ 0.01
12 983.88  1.937 £0.010 1.05 £ 0.01 0.58 £0.01
1 980.77  2.158 £0.011 0.94 £0.01 0.52 £0.01
0 998.20  1.009 £ 0.006 2.07£0.02 —

3 993.81  1.109 +£ 0.006 1.88 £0.01 1.08 £0.01
6 989.73  1.219 4 0.007 1.71£0.01 0.98 £0.01
9 985.92  1.351 £0.007 1.54 +£0.01 0.88 £0.01
12 982.35  1.490 £ 0.008 1.40 £0.01 0.80 = 0.01
15 978.97  1.638 £0.009 1.27+£0.01 0.73£0.01
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Table S2: Average pressures (P) and densities (p) derived from MD simulations
as well as diffusion coefficients of species i deduced from MSDs (D;) and diffusion
coefficients corrected for size-system dependence (DY) at three temperatures and
six alcoholic degrees. The average temperature extracted from MD simulations
is not indicated because it never deviates from the target temperature by more

than 0.01 K.

T EtOH (P) (p) Dco, Do Dgron Dion
(K) (% vol) (bar) (kg m~3) (x1072m?s~ 1) (x107° m? s7h) (x107%m2%s7 1) (x107%m?s7Y)
277 0 1.30 £0.08 1003.70 £ 0.03 1.24 +£0.18 1.27 — —

3 1.17£0.05  999.03 £0.02 0.99 +0.08 1.01 0.69 = 0.06 0.72
6 1.21£0.10 994.81 +0.03 1.02 +£0.03 1.04 0.59 £0.03 0.61
9 1.02£0.06 991.03 £0.03 0.95+£0.01 0.97 0.55 £+ 0.03 0.57
12 1.154+0.08 987.51 +0.03 0.92 +£0.09 0.94 0.51 £0.02 0.53
15 1.10+0.06  984.24 £ 0.02 0.80 £0.01 0.82 0.50 £0.01 0.52
285 0 1.24+£0.05 1002.53 £0.01 1.48+0.14 1.52 — —
3 1.18 £0.06 997.86 £0.04 1.40+0.10 1.44 0.88 £ 0.04 0.92
6 1.09£0.12  993.55 £0.02 1.14 +£0.01 1.17 0.79 £0.02 0.82
9 1.21£0.09 989.56 +0.02 1.30 £0.02 1.33 0.67 +£0.03 0.70
12 1.16 £0.06  985.85+0.01 1.09 £ 0.08 1.12 0.67£0.01 0.70
15 1.18 £0.04 982.31 £0.03 1.03 £ 0.04 1.06 0.60 £ 0.04 0.63
293 0 1.23 £0.09 1000.82 £ 0.02 1.65£0.16 1.69 — —
3 1.39£0.08  996.05 £ 0.02 1.564 £0.11 1.58 1.05+0.11 1.09
6 1.15£0.07  991.65 £ 0.03 1.61 £0.08 1.65 1.02 £0.09 1.06
9 1.10+0.04 987.48 £0.02 1.41+£0.30 1.45 0.96 £ 0.04 1.00
12 1.19+£0.03  983.54 +0.02 1.41 £0.16 1.45 0.85 £0.01 0.88
15 1.18 +£0.06 979.78 £ 0.01 1.23 £0.23 1.26 0.79 £0.01 0.83

S3



oo Experiment (SE+erS) ]

0O-OTheory (MD)

~ L2F - - Theory (MD corr.) |
=
2 09 .
<
O
Q -
0.6 .
T=277K
0 3 6 9 12 15
EtOH (% vol.)
b T T T T T T
1.8

1.5

0.9

oo Experiment (SE+erS) 7

0O-OTheory (MD)
- - Theory (MD corr.)

6 9
EtOH (% vol.)

2.1

1.8f

9 2 -1
DCO2(10 ms )

Ju—
\®}
—T

oo Experiment (SE+erS) 1

0O-OTheory (MD)
- - Theory (MD corr.)

6 9 12
EtOH (% vol.)

15

9 2 -1
Dc02(10 ms )

o—o Experiment (SE+ngr) 1

0-0OTheory (MD)
- - Theory (MD corr.)

T=277TK

0

3

6 9
EtOH (% vol.)

0.9

2.1

1.8

o—o Experiment (SE+ngr) ]

0-OTheory (MD)
- - Theory (MD corr.)

6 9
EtOH (% vol.)

o—o Experiment (SE+ngr) 1

0-0OTheory (MD)
- - Theory (MD corr.)

6 9 12
EtOH (% vol.)

15

Figure S1: Experimental and theoretical CO4 diffusion coefficients in carbonated hydroalco-
holic solutions at three temperatures and six alcoholic degrees. Experimental values (black
squares) are derived from the Stokes-Einstein relation (SE) by using COy rms radii (Rs)
or radii of gyration (Rg,,) from MD simulations. (a) R, at T = 277 K, (b) R, at T =
285 K, and (¢) Rypms at T = 293 K, (d) Ry, at T = 277 K, (e) Ry, at T = 285 K, and
(f) Ryyr at T = 293 K. Theoretical values deduced from MD simulations (red circles) are
reported together with theoretical diffusion coefficients corrected for system-size dependence

(red dashed curve).
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Figure S2: Experimental and theoretical EtOH diffusion coefficients in carbonated hydroal-
coholic solutions at three temperatures and six alcoholic degrees. Experimental values (black
squares) are derived from the Stokes-Einstein relation (SE) by using EtOH rms radii (R,s)
or radii of gyration (Rg,,) from MD simulations. (a) R, at T = 277 K, (b) R,s at T =
285 K, and (¢) Ryms at T = 293 K, (d) Ry, at T = 277 K, (e) Ry, at T = 285 K, and
(f) Ryyr at T = 293 K. Theoretical values deduced from MD simulations (red circles) are
reported together with theoretical diffusion coefficients corrected for system-size dependence

(red dashed curve).
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