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Abstract:

The hybrid ab initio quantum mechanical/molecular mechanical (QM/MM) molecular dynamics
simulations were performed for evaluating structural and dynamical properties of the hydrated
Cr' and Ag2+ jons. All two metal ions were found to coordinate six water molecules in the first
hydration shell. A fast dynamical Jahn-Teller distortion of the octahedral [Cr(H20)6]2+ and
[Ag(FL0)J* complexes is exhibited in the QM/MM molecular dynamics simulations. For the
hexahydrated Cr2+, the average distance of the “equatorial” water molecules is 2.19 A, whereas
the average Cr*-O distance of the “axial” waters is 2.32 A. The Ag2+-hexaaqua ion was observed
with the Ag2+-00q and Ag2+-0u distances of 2.17 and 2.27 A, respectively. Several structural
parameters such as angular distribution functions, and tilt- and @-angle distributions were also
determined to characterize the hydration structures of cr’ and Agﬁ. For dynamical properties, no
ligand exchange processes in the first hydration shell were observed for both ions. The mean
residence time of 7.0 ps is estimated for the ligand exchange processes in the second hydration

shell of Ag2+, which is almost identical to that observed for cr.





