(®)
2014 2016

TH

Extremely high frequency dynamics study of polymer solutions using THz
spectroscopic techniques

Shikata, Toshiyuki
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We established a broadband dielectric spectrum measuring system covering a
frequency range from 1 M to 3 GHz. The obtained dielectric spectra of aqueous solution of
hydrophilic polymers revealed that the relaxation mode assigned to dangling water hydroxy groups
without forming hydrogen bonding to other water molecules decreased with increasing concentration.
On the other hand, a relaxation mode was nele found, and its intensity increased with increasing
the concentration. These proposed that the (hydrophilic) hydration is resulted from hydrogen bond
formation between a dangling water hydroxy group and a hydrophilic one.

Dielectric spectra demonstrated that water hydroxyl groups adjacent nitro and cyano groups do not
form hydrogen bonds to the groups, but cause only dipole-dipole interactions, then they become
dangling ones. Since nitro and cyano groups possess intermediate characteristics between
hydrophilic and hydrophobic groups, they are classified into hydroneutral groups.
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