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ABSTRACT. The rate constants for solvated electrons with benzene in the binary mixture
(tetrahydrofuran-water) were measured at a various temperatures(—18°C~+51°C) by photolysis.
From Arrhenius plots of rate constants it was observed that the activation energies were decreased
with increasing tetrahydrofuran{THF) content. Decreasing the viscosity of solvent mixtures by
adding water, the rate constants were also decreased. It indicates that the reaction of solvated
electrons are not controlled by diffusion, The change of activation enthalpy in keal M~! and the
rate constants in M lsec™! were 4.90 and 8.80% 10° for 30M% of THF, 2.80 and 5.14X10° for
49M% of THF, and —0.30 and 1.43x10® for 75M% of THF, respectively. The slope of the
linear plot of activation enthalpies against activation entropies was 244°K, which supports the
reaction parameter is the change of activation entropy in the range of the experimental temper-
ature. From the solvent effect on the activation energy, it was found that the step of the reaction,
e,~+B—=—DB" shifted to the exothermic reaction with increasing THF content.
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Fig. 1. Principal diagram of apparatus for the prep-
aration of solvated electrons,
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Decay time of solvated electrons

Fig. 2. Oscillogramm for the change of absorbances
of solvated electrens in 75M% THF at 910 nm and
25°C.
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Tabie 1. Rate constants of solvated electrons with benzene in THF-Water mixtures at various temperatures.

Temp., °C
THF, M%
51 36 20 4.9 -9 -18
30 17.46 X107 13.46x10® 7.57X10°% 4.79X10? 2.86 X108
39 13. 10 9.77 6.00 4.21 2.70
45 10. 07 7.74 5.30 3.79 2.59
49 7.91 6.53 4.89 3.29 2.57
55 5.20 4.10 3.59 2.77 2.23
60 4.21 3.86 3.30 2.43 2.10
65 2.70 2.46 2.03 1.86 1.57 1. 46 X108
69 2.14 2.00 1.66 1.49 1.37
75 ’ 1.4 1.37 1.43 1.29 1.27
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Fig. 3. Asrhenius plots of rate constants of solvated
electrons with benzene in THF-water mixtures,
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Table 2. Activation parameters of reaction of solvated
electrons with benzene in THF-Water mixtures(at
25°C).

THF M% | &g | fealopts & v
30 8.6X108 4.90 —-1.25
39 7.14 3.90 —5.03
45 5.86 3.10 -8.07
49 5.14 2.80 —9.33
55 3.71 1.90 —12.98
60 3.29 1.60 ~14.22
65 2. 14 1.00 —17.07
69 2.00 1.80 —14.54
75 1.43 —0.30 —22.21
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Fig. 4. Rate constants and viscosity as a function of

M9 of THF.
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Fig. 5. Isokinetic plot of reaction of solvated electrons
with benzene in THF-water mixtures.
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