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Classical ion-water force field parameters determined to reproduce the
hydration free energy and the coordination number

oTakuma Yagasaki, Masakazu Matsumoto, Hideki Tanaka
Research Institute for Interdisciplinary Science, Okayama University, Japan

[Abstract] We determine Lennard-Jones parameters for Li*, Na*, K*, Rb*, Cs*, F-, CI-, Br,
and I~ in aqueous solutions of SPC/E water. Although the coordination number of ion is an
important characteristic property of ion hydration, it has been rarely used in optimization of
ion-water interaction parameters for monovalent ions because of the low accuracy of
experimental data. Instead, we choose the coordination numbers of quantum mechanical
molecular dynamics simulations, which are presumably more reliable than experimental data,
as the parameterization targets together with the experimental hydration free energies,
ion-water distances in aqueous solutions, and potential energies of salts. The obtained
parameter set is compared with 11 previous ion-water parameter sets. We also discuss
limitations of the 12-6-1 type potential.
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