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Fig. 1 Lennard Jones potential for the interaction between a potassium ion and a water oxygens. Parameters
have been taken from the CHARMM27 force field. The orange and cyan dashed lines mark the position of the
first two peaks of the K*/water-oxygen Radial Density Function (RDF). The red and blue dashed lines indicate
the position of the first two minima of the RDF that we use as delimiters of the first two hydration shells of K*.



POT-HT Lennard-Jones Potential

T T T
[ I [

upper bound -
2-nd shell

upper bound

1-st shell
0.4

0.3

V_, (kcal/mol)

I
|
|
|
|
|
|
I
|
|
|
|
|
|
02 |
I
I
|
|
|
|
|
|
I
I
|
|

| 1 | 1
-0.1
2 4 6 ¢

POT-HT dist (A)

Fig. 2 Lennard Jones potential for the interaction between a potassium ion and a water hydrogens. Parameters
have been taken from the CHARMMZ27 force field. The orange and cyan dashed lines mark the position of
the first two peaks of the K*/water-hydrogen Radial Density Function (RDF). The red and blue dashed lines
indicate the position of the first two minima of the RDF that we use as delimiters of the first two hydration shells
of K*.



pwat

z-coord (A)

Fig. 3 Water number density profiles as a function of the axial position z in the Umbrella Sampling simulations
with bias on a K* ion. Charges are expressed in elementary charge units.
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Fig. 4 Number of water molecules in the distal (black line) and proximal (red line) semi-shell of the first
hydration shell of the K™ ion biased in the Umbrella Sampling simulations, as a function of the axial position z.

Charges are expressed in elementary charge units.
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Fig. 5 Analysis of K™-Cl~ van der Waals interactions. The top left panel shows the Lennard Jones potential
for the interaction between potassium and chloride ions. Parameters have been taken from the CHARMM27
force field. The orange and cyan dashed lines mark the position of the first two peaks of the K*/Cl~ Radial
Density Function (RDF). The red and blue dashed lines indicate the position of the first two minima of the RDF
that we use as delimiters of the first two coordination shells of K*. The remaining panels show the number
of water molecules in the distal (blue line) and proximal (red line) semi-shells of the first two Cl~ coordination
shells of the reference K ion. Charges are expressed in elementary charge units.
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Fig. 6 Number density of potassium (a) and chloride ions (b) in the simulation with applied voltage of -4.0
V. Charges are expressed in elementary charge units. Number densities are computed as the number of
potassium and chloride ions in axial bins with height 0.5 A and radius 4.5 A (equal to the pore radius).
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Fig. 7 Current-voltage relationships of chloride at different charges of the graphene pore. For graphical clarity
the x-axis shows the absolute value of the negative voltages used in the simulations. Charges are expressed
in elementary charge units.
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Fig. 8 Number density profiles of K™ and Cl~ ions computed for the systems with pore charge 0,=0 and Q,,=-2
in the presence of and applied potential of -4.0 V. Charges are expressed in elementary charge units. Number
densities are computed as the number of potassium and chloride ions in axial bins with height 0.5 A and radius
4.5 A (equal to the pore radius).
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