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Aqueous Solutions on Silica Surfaces: Structure and Dynamics
from Simulations1 ALBERTO STRIOLO, DIMITRIOS ARGYRIS, NAGA RA-
JESH TUMMALA, University of Oklahoma, MOLECULAR SCIENCE AND EN-
GINEERING AT OU TEAM — Our group is interested in understanding the prop-
erties of aqueous electrolyte solutions at interfaces. The fundamental questions we
seek to answer include: (A) how does a solid structure perturb interfacial water?
(B) How far from the solid does this perturbation persist? (C) What is the rate of
water reorientation and exchange in the perturbed layer? (D) What happens in the
presence of simple electrolytes? To address such topics we implemented atomistic
molecular dynamics simulations. Recent results for water and simple electrolytes
near silicon dioxide surfaces of various degrees of hydroxylation will be presented.
The data suggest the formation of a layered aqueous structure near the interface.
The density profile of interfacial water seems to dictate the density profiles of aque-
ous solutions containing NaCl, CaCl2, CsCl, and SrCl2 near the solid surfaces.
These results suggest that ion-ion and ion-water correlations are extremely impor-
tant factors that should be considered when it is desired to predict the distribution
of electrolytes near a charged surface. Our results will benefit a number of practical
applications including water desalination, exploitation of the oil shale in the Green
River Basin, nuclear waste sites remediation, and design of nanofluidic devices.
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