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[Abstract] Effects of the hydrated ion on the hydrogen bonds network in Na“"(H,O)s were
examined with the MP2 and LPMO PT methods. The contribution of the Charge-Transfer
(CT) interaction to the hydrogen bond strengths between water molecules was analyzed on
the basis of the CT theory. The ion-induced dipole interaction, increased by the localization of
the lone pair electrons between Na® and coordinated waters, is related to the electron
acceptability (hydrogen donating) of the coordinated water. The CT terms for a«—dM type
bond in Fig.l1 are larger than those of Ma«d and Ma«dM types because the electron
acceptability of the coordinated water is increased due to the interaction with the ion. In
addition, the relation between the structural restriction and CT terms of hydrogen bond was
investigated from the O-H...O bond angle of hydrogen bond (0°<6<180°). The CT term
becomes large with the increasing of the O-H...O bond angle. The O-H...O bond angle of
a«<—dM type is close to 180°.
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(1) Eginag(M*(H,0)n) = EPMO(M* (H,0),) — (E"F(M*) + nEHF (H,0))

(2) EZFTHPEP (M*(H,0),) = EEEMS(M* (H,0),) + Ecr(M* (Hy0),,) + Episp(M* (H,0),,)
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