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Reaction Mechanism of the Solvated Electron in the
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Sadashi SAWAMURA, Shuji Konya, Katuya NAKAMURA
Yosinori CHIBA, Masako TANAKA, Meiseki KATAYAMA
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Abstract

The pulse radiolysis of concentrated alkaline methanolic solutions was studied in
the methoxide ion concentration range of 1.11 to 5.55M. The absorption decay of the
solvated electron were found to obey the first-order rate law. However, the observed
first-order rate constant showed a rather complicated dependence on methoxide ion
concentration. In order to explain the dependence on methoxide ion concentration, a
new reaction mechanism of the solvated electron in concentrated alkaline methanolic
solutions was proposed. In the mechanism the sodium atom intermediate played an
important role, although the possibility that this could be an ion pair was not
excluded. The proposed mechanism adequately explained the kinetic data in the whole

range of methoxide ion concentration studied.
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Fig. 3 Test of the first-order rate law for the decay of the
solvated electron in concentrated alkaline methanolic

solutions.

Table 1 Observed rate constants k of
the solvated electron decay in
concentrated alkaline meth-
anolic solutions.

N ol K x10*
[CHO) (sec) (CH;0) (sec™)

1T M 25.9 2.77TM 111
142 M 26.2 3.20M 10.9
1.55 M 24.7 3.48M 10.8
165 M 24.9 4.00M 8.3
2.24 M 16.1 4.29M 8.2
2.32M 185 4. 76M 6.5

254 M 17.0 5.55M 6.7
265 M 12.5
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Fig. 4 Plot of the observed rate constants k' accord-
ing to the Pikaev’s reaction mechanism.
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Fig. 5 Plot of the observed rate constants k" accord-

ing to the reaction model I

in the text.
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Fig. 6 Plot of the observed rate constants k' accord-
ing to the reaction model II in the text.
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Table 3 Values of s-factor used for
fitting the experimental data
to the reaction model 1l in
the text.

(Na) s (Na] s
1.5M | 002 | 2.4M | 060

2.0M 0.21 2.6M 0.81
2.2 M 0.48 3.0M 0.98
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