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Confined aqueous electrolytes within cylindrical nanocavities
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With recent advances in nanotechnology, physico-
chemical processes at the nanoscale will become increas-
ingly important. Many processes, such as nanoparti-
cle synthesis and reverse osmosis, involve aqueous elec-
trolytes confined in nanostructures. In this communica-
tion we present the results of a series of molecular dynam-
ics (MD) simulation studies on sodium chloride aqueous
solutions confined within cylindrical silica pores. Con-
finement was examined in fully periodic systems compris-
ing a single pore immersed in a sodium chloride aqueous
solution at 1 molar concentration. The silica pore was
generated following closely the procedure described in
previous papers.1 Two different pores, differing in their
interface structures, were analyzed. (i) The first ones,
hereafter referred to as hydrophobic cavities, were mod-
eled by assuming that liquid-solid site-site interactions
were exclusively of the Lennard-Jones type. (ii) Effects
from chemical functionalization in the pore walls were
examined in hydrophilic cavities, in which dangling oxy-
gen atoms lying at the pore interface were hydroxylated.
Silanol groups were generated by attaching mobile hy-
drogen atoms, with a geometrical arrangement similar to
the one described in Ref. 2. In each case, three different
values of the pore radius, i. e. R=10, 15 and 17.5 Å,
were considered. A snapshot of a typical MD configura-
tion corresponding to a hydrophobic cavity is depicted in
Fig. 1.

MD simulations were performed with the NAMD
package.3 Each system was simulated for a time peri-
od of approximately 30 ns. A thorough analysis of the
structure, single particle and collective dynamic proper-
ties was carried out. Special attention was devoted to
separately analyze the properties of bulk and interfacial
ions. Finally, our present results were compared with

previous studies of unconfined electrolyte solutions.4,5

Figura 1. Snapshot of a typical MD configuration corre-
sponding to a hydrophobic cavity. Si atoms are in yellow and
O atoms are in red. Na+ and Cl− ions are in blue.
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