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Structural and dynamical properties of the solvation of
mono- and di-valent cations in water at ambient condi-
tions were studied using density functional theory based
molecular dynamics simulations. The simulated systems
were made of one single ion and 96 water molecules. The
ions studied include Li+, Na+, K+, Mg2+ and Ca2+. In
each case, the length of the cubic box was computed in
order to get a density ρ = 1g/cm3. Periodic boundary
conditions were applied. The simulations were performed
using the Car-Parrinello scheme1 as implemented in the
CPMD package.2 The BLYP density functional3,4 was
used for the electronic structure calculations. The cut-
off for the wavefunctions was set to 80 Ry, the time step
was set to 4 a.u. and the fictitious electron mass was cho-
sen to be 400 a.m.u. Every five time steps, the Wannier
centers’ coordinates5,6 were computed (see Fig. 1). A
similar procedure was previously used in Ref. 7 to study
ion and molecular polarization of halides in water.

Figura 1. Electronic estructure of the water molecule. Bars
represent the oxygen-hydrogen bonds, purple spheres corre-
spond to the location of the electronic pairs.

Production runs of 15 ps in the microcanonical ensem-
ble followed NVT equilibration runs of 3 ps where the
temperature was set to 330 K; the initial configurations
were generated with classical molecular dynamics simu-
lations of 200 ps. Fig. 2 shows the computed ion-oxygen
radial distribution functions. A thorough analysis of the
structure and dynamic properties of the first solvation
shell molecules will be reported.

Figura 2. Ion-oxygen radial distribution functions (solid
lines) and running coordination numbers (dashed lines).
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