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ABSTRACT. The spectral properties of the solvated electrons in tetrahydrofuran (THF)-water
binary system have been investigated. In this study, the solvated eletrons have been produced by
applying nsec Q-switch Nd(YAG) laser photolysis technique. The experimental method photolysis
were schematically described. The solvent and the temperature effects on the absorption spectrum}
of solvated electrons have also been studied. The obrervation of the spectrum with incressing
THF content and temperatue showed a trend that the former shifted to longer wavelength and °
the other showed broadening effect. The half-life of solvated electrons were also increased with
THF content. The absorption maxima of the mixtures were always observed in the middle of
that of pure water and THF. The correlation between the volume and the absorption energy of
solvated electrons were discussed from the results,
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Fig. 1. Optical absorption spectra of solvated electrons in various pure liquids at room temperature (ref. 1).
1,3-PDA: 1, 3-propanediamine, EDA: ethylenediamine, DME: 1, 2-dimethoxyethane, THF: tetrahydrofuran,

DEE: diethylether.
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Fig. 2. Schematic diagram for preparation of sample solutir:
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Fig. 3. Schematic diagram of nsec-Q-switch laser photolysis.
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Table1, The characteristic properties of solvated
electrons in tetrahydrofuran~water mixtures,

THF, I, Aoas, p - sz,
mole % 23°C nm eV psec
0 79.5 700 1.750° -

30 30.8 750 1. 664 1.12
39 23.8 770 1.631 1.39
45 20.8 789 1. 610 1.69
49 19.0 800 1.569 1.93
55 16.7 818 1.530 2.67
60 15.0 831 1.476 3.01
65 13.7 858 1.433 4.63
69 12.8 882 1. 385 4.95
75 11.3 925 1.333 6.92
100 7.5 2100 0.585° -~

S, Gorden and E. J. Hart, J. Amer. Chem. Seoc.,
86, 5343 (1964), *W. A. Seddon, et al., Can. J.
Chem., $3, 3356 (1977); ‘values extrapolated from
F. E. Critchfield, et al., J. Amer. Chem. Soc.,
75, 644 (1953).
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Fig. 7. Temperature effect on the maximum absorp-

tion wavelength of solvated electrons in 49 mole %
THF.
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