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Some output parameters as functions of the bathing solution concentration.
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Figure S1. Simulated concentration dependencies of (a) tortuosity coefficient (Eq. (25)),
(b) 2 (Eq. (19), solid lines) and fameso (Eq. (20), dashed lines), (c) counterion, Cl- (solid lines),
and coion, Na* (dashed lines), diffusion coefficients in membrane gel phase (Eq. (24)), (d)
parameter @ (Eq. (27)), (e) guv (Egs. (6) and (32), solid lines) and gv (dashed lines), (f)
membrane water content. Belonging of dependencies to MA-41, MA-41mod, MA-41modep
membranes, PPy or PPyep is indicated near the corresponding curve.

Note that in Figure S1b, the fomeso values for the host membrane and the corresponding
nested polypyrrole are the same.

Evaluation of Vg, for the host matrices of the studied membranes and for PPy.
VRdry for the host matrix of MA-41 was found from the definition of the equivalent

volume, which leads to the relation [1,72]: Vg, =1/ Qj‘fyA = (1 f o) / Qi 5 where the

A

exchange capacity of the dry pristine membrane, Q(;\:'y *, found experimentally is equal to

1.89 mmol/(cm? dry MA-41 membrane); Q)*“ is the exchange capacity of the dry poly-

dry
electrolyte gel not containing macropores (in mmol/(cm? dry gel). We accept f =0.1,
then Qi =2.1 mmol/(cm® dry gel). In the model, we suppose that Vg, of the host

macro

membrane matrix does not change (Table 1). Thus, the value of VRdry for the modified

membrane is taken the same for MA-41mod and MA-41modep as for the pristine membrane.
If we accept the assumptions presented in Section 3.1 concerning PPy, we can evalu-

ate the volume of the dry PPy in the equivalent volume of the MA-41mod membrane. It is
supposed that PPy fills the intergel spaces (i.e. macropores and central parts of the meso-
pores occupied by electroneutral solution in the pristine membrane) (Figure 5b). Taking
into account that the volume fraction of the intergel spaces in the membrane is f2, we find
Vmod fz(l_ fPPy )fW

PPy _ Rwet macro PPy

Rdry — (1_ fmod ) ’

macro

(S1)

where fF‘,NF>y is the ratio of the volume of PPy to the volume of water in the parts of this

polymer not containing macropores.
However, the spaces occupied with PPy also contain macropores due to a specific
volumetric structure of this polymer [52]. If we set the volume fraction of the macropores

in the spaces occupied with PPy, '  equal to 0.83 (Table 1), f,. =08, fro =0.1

macro / PPy macro

(Table 1), we find Vgyy =0.03 (Table 1).



