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lonic liquids have been known to show unique physicochemical properties such as non-flammability,
non-volatility, high ionic conductivity and relatively low viscosity for molten salts. One of important
interest in this study lies in clarifying how different bimolecular reactions are in ILs relative to
conventional solvents. The latest paper about molecular diffusion in ionic liquids shows a model to explain
different diffusion behavior of charged and electrically neutral solutes. It was shown that small charged
solute particle feels electric field of cations and anions of ionic liquids and diffusion rate is lowered, while
large charged solute moves in ionic liquids satisfying Stokes-Einstein type diffusion theory. In this thesis,
two topics are focused along with solvation of ionic liquids using 02(1Ag), which is deactivated to the
ground state by charge transfer or electron exchange interaction. One is the charge transfer quenching of
Og(lAg) by electron donor molecules and the other is electron exchange interaction of Og(lAg) by a
nitroxide molecule.

First, it was carried out to understand charge transfer quenching Kkinetics in ionic liquids. Quenching rate
constant, ko of 02(1Ag) by various quenchers with different oxidation potentials were experimentally
obtained for [C4Cipyrr][NTf,] and [PPy3][NTf,] solutions by utilizing near IR phosphorescence
spectroscopy. From the Rehm-Weller plots, there found non-negligible discrepancy of AG value between
the measured and the theoretically calculated ones. The difference of AG value was about +0.4 eV.
Coulomb force and solvation energy can be cited as the cause of AG becomlng6 larger than the curve. In
ILs, it is thought that a strong solvation is added to small charged particles O,” to cause a difference in
AG , thatis + 0.4 eV.

Next, it was carried out to understand quenching of electron exchange interaction kinetics in ionic liquids.
TEMPO was found to cause a slight blue shift in the emission spectra of 02(1Ag) in ILs and organic
solvents. This is due to an electron-exchange mechanism. The energy of the transition of the activated
collision complex to the ground state was determined by analyzing the TEMPO concentration dependence
of the peak maximum of the emission spectra. The origin of a dlfference in transition energy Av for each
solvent was attributed to an energy difference of [ TEMPO.. 02(32g )1—[TEMPO...0,(°%y)].

In conclusion, two types of quenching mechanisms of O,(* Ag) were investigated to understand solvent
environment in ionic liquids.
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