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Abstract:

The hybrid ab initio quantum mechanical/molecular mechanical (QM/MM) and ab initio
quantum mechanical charge field (QMCF) molecular dynamics simulations were
performed to study structure and dynamics of the V3+, HS', HCI, and HSO, . Hydration
structures were determined in terms of radial distribution functions and coordination
numbers, which are in good agreement with the experiments. In addition, tilt- and 6-
angle distributions were also elucidated for describing the geometrical arrangement of
water molecules around the solute species. For the dynamical information, the mobility
of ligands in the solvation shell for each system was estimated by means of the mean
residence times. The vibrational spectra were analyzed to compare with the
experimental IR results. Finally, the hydrogen bond life times were determined to

characterize a very different stability of H-bonds in each system.
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