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Streszczenie

Far-ultraviolet spectra (wavelength: 140-200 nm) of group I, I,
and XIlI cation nitrate electrolyte aqueous solutions show that
the first electronic transition (A < ) energies of water hydrating
the cations are linearly dependent on the hydration energies of
the cations. However, deviations from these linear relations
have been observed only for electrolyte solutions of small
cations, i.e., H*, Li*, and Be?*' (T. Goto, A. lkehata, Y.
Morisawa, N. Higashi and Y. Ozaki, Phys. Chem. Chem. Phys.,
2012, 14, 8097-8104). In this study, the A « transitions of
group | cation—water clusters holding the first and second shell
water molecules around the cations (M*(H,O)g, M™: H*, Li*,
Na*, and K*) were studied with quantum chemical calculations
to elucidate the cation size effects on the electronic states of
each shell water molecule. The calculation results show that
the A « transitions of the small cation clusters, especially H*,
are more intensely split than those of the larger cation clusters,
because of the difference in the A < transition of each shell
and the asymmetric structure of H*(H,O)g. Specifically, the A
— transitions of the first shell water molecules are mostly
ascribed to the charge transfer transition of the nonbonding
electrons to the central cations, while those of the second shell
water molecules are ascribed to the transition to the o* orbitals
of the second shell water molecules. Moreover, the condensed
and distorted structure of H"(H,O)g causes an asymmetrically
delocalized electronic distribution in the excited state, as well
as the ground state, because the electronic interference from
the second shell water molecules weakens the exciton—hole
interaction of the first shell. These interpretations based on
calculations provide a detailed explanation concerning the
substantial blue-shift of the A — band of aqueous sulfuric acid
solutions.
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