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To investigate the effect of the charged obstacles on the equilibrium proper-
ties of electrolyte solutions the self-diffusion and single ion activity coeflicients
of ions of size symmetric electrolytes were studied in the presence of charged ob-
stacles within a 'soft’ version of the primitive model of electrolyte solutions. The
Brownian dynamics method was used to calculate the self-diffusion coeffcients,
and the replica Ornstein-Zernike theory was used to calculate the individual ac-
tivity coefficients of mobile ionic species. The results are compared with those
of fully annealed systems.

In most cases the self-diffusion and activity coefficients of counterions and
co-ions in the presence of charged obstacles follow the trends of the fully an-
nealed solutions, the presence of charged obstacles modifies these trends on-
ly in a few situations. The behavior of the simplest systems is explained via
the mean-field approach: co-ions are, due to the repulsive interaction, excluded
from the area around obstacles. Introduction of multi-valent charges into the
system changes this result when the concentration of obstacles is low: the be-
havior of the system is determined by a subtle balance between attractive and
repulsive interactions. Our study allows us to clearly identify the effects due to
obstacles, and to separate them from those arising from the composition of the
solution. Thermodynamic and dynamic results are consistent in explaining the
behavior of the systems studied.



