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[Abstract] Water molecules form characteristic three dimensional network structures via
hydrogen bonds, and dynamics of these structures play an important role in biological systems.
In this study, we measured the complex dielectric constant (200 MHz ~ 2 THz) and absorption
spectra (100 cm™ ~ 4000 cm™) of aqueous solutions with guanidinium chloride (GdmCl) and
tetramethylammonium chloride (TMACI) in a concentration range of 50 mM to 400 mM. We
also conducted the molecular dynamics (MD) simulations of these ions in order to reveal
microscopic details of hydration water around these ions. We found that in order to analyze
the complex dielectric spectra of water satisfactorily we need six components. It is found that
the reorientational relaxation time of hydration water around Gdm® is independent of the
concentration in the concentration range investigated in this study. In the case of TMA®, the
relaxation becomes slower as the concentration increases. From these results and the analysis
of MD simulation, we constructed a hydration model of these ions.
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Figure 2. (a) Imaginary part of the dielectric spectrum of GdmCI aqueous solution. (b) Distance dependence of

the average relaxation time of the correlation function of the total dipole moment around the ions.
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