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Theoretical study of collective rotational motion in ionic aqueous solutions
oNorifumi Moritsugu?, Takahumi Nara?, Shin-ichi Koda'?, Keisuke Tominaga®4,
Shinji Saito'

! Department of Functional Molecular Science, SOKENDAI, Japan
2 Graduate School of Science, Kobe University, Japan
% Institute for Molecular Science, Japan
4 Molecular Photoscience Research Center, Kobe University, Japan

[Abstract] Extended hydrogen bond (HB) network plays an important role in the structure
and thermodynamics of water. The dynamics of water are also affected by the HB network; for
example the collective rotational relaxation is slow, approximately 10 ps, due to the large
positive correlation among individual dipole moments. Recently Nara et al., have examined the
complex dielectric spectra in the sub-GHz to THz frequency region of various aqueous
solutions and found that the collective rotational relaxation depends on ionic species; the
relaxation in tetramethylammonium ionic solution is slower than that in water, whereas that in
guanidium ionic solution is almost the same as that in water. In the present study, by exploiting
molecular dynamics simulations, we reveal how the collective rotational relaxation is
determined in the ionic solutions by examining local structures and dynamics of water
molecules near ions.
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