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Figure S1. Co-ion and counterion concentration values in the RCE and PShP2VP 40-44k BCE
thin films as a function of external KI,, concentration.
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Molecular Dynamics

A. lodide-Water and Pyridinium Radial Distribution Functions
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Figure S2. a) A schematic representation of the BCE (top) and RCE (bottom) polymer chains used
in the simulation. Red circle stands for styrene, yellow for pyridine and blue for pyridinium. b)
The radial distribution function, g(r), (solid lines) and coordination number, n(r), (dashed lines)
for I-O (H,0) (left) and C (C from -CH; group attached to N) -O (H,O) (right) for the BCE and
RCE.

The distance dependent coordination number, n(r), is defined as:

Ly
n(r) = f4m‘2pg(r)dr
0
where g(r) is the ion-water radial distribution function, P is the average water density, and L is the
length of the simulation box. The value of n(r) at the first minimum of the corresponding ion-water
radial distribution function gives the average number of water molecules around the ion in the first
solvation shell and it is tabulated for the I- and pyridinium cation in Table 1.
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B. Water Self- Diffusion coefficients

The iodide and water diffusion coefficients were obtained from the slope (diffusion constant is 1/6
of the slope) of the mean square displacement (MSD). The MSD for the iodide and water
molecules is plotted in Figure S3.

o BCE 1500f — BCE
60| — RCE — RCE
1250
50
—_ 1000
%40 %’ 750
9)30 5:
= =
20 500
10 250
0 0
0 2 4 6 8 10 0 2 4 6 8 10
time(ns) time(ns)
(a) (b)

Figure S3. Mean square displacement for (a) iodide (b) water molecules.

C. Orientation Dynamics

The rotational time-correlation function
second Legendre polynomial and  is the H-H unit vector of a water molecule. The long-time
decay is fit to an exponential and the rotational time is the integral of this time correlation function
from 0 to infinity.! Figure S4 shows the time correlation function for water in the BCE and RCE.

C(8) =< Py(u(t) - u(0)) > was calculated where P, is the
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Figure S4. The rotational time correlation function for the waters in the BCE and RCE case. The
inset shows the long-time decay.
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D. Hopping

In order to determine the iodide hopping rate, the density of pyridinium ions in the solvation
shell was identified using the pyridinium methyl C atom ----iodide distance. Any pyridinium ion
that is within a distance of the iodide ion that corresponds to the first minimum in the
corresponding radial distribution function (see Figure S5) is taken to be part of the iodide ion's
solvation shell.
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Figure S5. The radial distribution function, g(r) for C (methyl group attached to N atom of
pyridinium) and I- for the BCE and RCE.
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