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FIG. S1. Mean square dipole displacement in function of time for different seeds of an aqueous

NaCl 4 m solution at 298.15 K and 1 bar by using the Madrid-Transport force field. The blue

dashed line is the average of the five initial seeds.



TABLE S1. Results for the self-diffusion coefficients of Nat and CI* (-10° and in cm?/s) and
electrical conductivities calculated with the Nernst-Einstein approximation (o g4y m) and by using
the Einstein-Helfand equation (ogy) in S'm~! obtained with the different models studied in this
work for aqueous solutions of NaCl at T' = 298.15 K, p = 1 bar and at different concentrations below

the experimental solubility. Experimental results for electrical conductivities have been taken from

Ref.!
Molality JC-SPC/E SD-SPC/E Madrid-2019 Experimental
mol/kg |Dna Dci oNg+yH 0EH |DNa Dol oNE+yH 0EH |DNa Dol oNEvvH OEH OExpt
1 1.07 1.38 9.06 6.09|1.27 1.49 10.13 7.12(1.111.38 9.15 6.52 8.48
2 0.89 1.14 14.76 9.60 (1.11 1.25 16.91 10.72|0.97 1.21 15.72 10.67 14.49
4 0.59 0.74 18.61 12.05/0.82 0.91 23.54 13.35|0.72 0.90 22.43 15.64 22.04
6 0.39 0.46 17.08 11.10(0.62 0.65 24.57 15.00/0.54 0.66 23.91 15.90 25.03




TABLE S2. Computed electrical conductivities (¢ in units of S‘m~!) of aqueous NaCl solutions
from the EH relations for different molalities (m in units of molgy; Kgwater '), All simulations
are performed at 1 bar and 298.15 K using the Madrid-Transport model. The number of water
molecules (nw) and NaCl molecules (ng), the corresponding densities (p in units of kgm=3) and
viscosities (1 in units of mPa-s) are shown for all molalities. Additional electrical conductivities
computed using the Nernst-Einstein with (oxg,yn in units of S-m~!) and without (ong in units of

24 are reported as well. We show the results obtained

S-m~1) Yeh-Hummer finite-size corrections
by fitting the mean square dipole displacement between 50-1000 ps (Madrid 1 ns) and between

50-2000 ps (Madrid 2 ns).

m Ny Ng p n o ONE ONE+YH
Expt. 0 - - 997.043  0.89 0 - -
Madrid 0 4440 0 997.3(3) 0.85(5) 0 0 0
Expt 1 - - 1036.21 0.97 8.48 - -

Madrid 1 ns 1 4440 80 1035.2(5) 0.97(7) 7.8(1) 9.7(2) 10.6(2)
Madrid 2 ns 1 4440 80 1035.2(5) 0.97(7) 8.0(4) 9.7(2) 10.6(2)

Expt. 2 - - 107227 1.08 1449 - -
Madrid 1 ns 2 4440 160 1070.3(5) 1.12(7) 14.0(1) 17.3(1) 18.9(1)
Madrid 2 ns 2 4440 160 1070.3(5) 1.12(7) 14.3(4) 17.3(1) 18.9(1)

Expt. - - 1136.91 1.35 22.04 - -

Madrid 1 ns 4 4440 320 1135.4(5) 1.44(10) 20.1(4) 27.3(1) 29.6(1)

= A

Madrid 2 ns 4 4440 320 1135.4(5) 1.44(10) 20.2(5) 27.3(1) 29.6(1)

Expt. - - 119288  1.75  25.03 - -

(@)

Madrid 1 ns 6 4440 480 1194.5(5) 1.79(10) 22.2(8) 32.6(01) 35.2(01)
Madrid 2 ns 6 4440 480 1194.5(5) 1.79(10) 21.9(9) 32.6(01) 35.2(01)




TABLE S3. Computed electrical conductivities (o in units of S-m~!) of aqueous KCI solutions
from the EH relations for different molalities (m in units of molgy; Kgwater '), All simulations
are performed at 1 bar and 298.15 K using the Madrid-Transport model. The number of water
molecules (nw) and KCl molecules (ng), the corresponding densities (p in units of kgm™=3) and
viscosities (1 in units of mPa-s) are shown for all molalities. Additional electrical conductivities
computed using the Nernst-Einstein with (oxg,yn in units of S-m~!) and without (ong in units of

24 are reported as well. We show the results obtained

S-m~1) Yeh-Hummer finite-size corrections
by fitting the mean square dipole displacement between 50-1000 ps (Madrid 1 ns) and between

50-2000 ps (Madrid 2 ns).

m Ny Ng P n o ONE ONE+YH
Expt. 0 - - 997.043 0.89 0 - -

Madrid 0 4440 0 997.3(3) 0.85(5) 0 0 0
Expt. 2 - - 10815 0.90 19.98 - -

Madrid 1 ns 2 4440 160 1081.1(5) 0.95(5) 20.4(9) 24.0(1) 25.8(2)
Madrid 2 ns 2 4440 160 1081.1(5) 0.95(5) 19.5(9) 24.0(1) 25.8(2)

Expt. 4 - - 11522 094 3415 - -
Madrid 1 ns 4 4440 320 1152.3(5) 1.03(7) 32.5(6) 40.5(1) 43.1(1)
Madrid 2 ns 4 4440 320 1152.3(5) 1.03(7) 32.9(6) 40.5(1) 43.1(1)




TABLE S4. Contributions to the electrical conductivities computed by the individual Onsager
coefficients (o in units of S‘m~!) of aqueous NaCl solutions from the EH relations for different
molalities (m in units of molgy; Kgwater *) and system sizes. All simulations were performed at 1
bar and 298.15 K, using the Madrid-Transport model. The number of water molecules (nw) and
NaCl molecules (ng) are shown for all molalities. Numbers in parentheses are the uncertainty in

the last two digits of the results.

m Ny Ng 044+ [o O_4 g__

Delft 1 1000 18 3.97(18

Delft 1 555 10 3.91(11) -0.03(01) -0.03(01) 4.85(19

(
3( (

Delft 2 1000 36 15) 0.00(02) 0.00(02) 7.76(25
(

Delft 4 1000 72 8.66(18 17(17

Delft 555 40 9.08(27 0(13

(18) -
(11)
52(15) 0
Delft 2 555 20 6.06(26) -0.05(05) -0.05(05) 7.85
(18)
(27)
(29)
(27)

4 0.17(17) (17) (27)
4 0.50(13) (13) (36)
Delft 6 1000 108 9.60(29) 0.79(18) 0.79(18) 12.63(25)
Delft 6 0.68(08) (08) (48)

555 60 9.82(27 8(08

TABLE S5. Contributions to the electrical conductivities computed by the individual Onsager
coefficients (o in units of S'm~!) of aqueous NaCl solutions from the EH relations for different
molalities (m in units of molgay kgwater‘l) and system sizes. All simulations were performed at 1
bar and 298.15 K, using the Madrid-Transport model. The number of water molecules (nw) and
KCI molecules (ng) are shown for all molalities. Numbers in parentheses are the uncertainty in the

last two digits of the results.

m Ny Ng 044 04— O_4 o__

Delft 2 1000 36 11.18(07 9.10(24)

Delft 4 1000 72 16.92

(07)
Delft 2 555 20 11.27(46)
(61)
(04)

(02) 0.27(02)
:36(05) 0.36(05) 8.85(02)
(14) 1.29(14)
(17) 1.23(17)

Delft 4 555 40 15.93(04
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