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ABSTRACT. The investigation of the effect of solvent structure on the first-order solvolysis of
cis-{Co{en),CINO,]* ion has been extended to water-+co-solvent mixtures where the co-solvents
are glycerol, ethylene glycol, isopropyl alcohol and ¢-butyl alcohol. Rates of solvolysis have been
evaluated by spectrophotometric method at temperature 25~30°C. The pol'arity of solvent has
influence on the variation of rate constant. The non-linear plot of the rate constant in log scale

versus —2%;}—1 implies that change in solvent structure with composition plays an important rtole
in determining the variation of rate constant. The linearity of the plot of the rate constant in log
scale versus the Grundwald-Winstein Y factor confirms that the solvolysis is an Jd-type process
with considerable extension of the metal chloride bond in the transition state. In the Kivinen
equation the slope of the plot of log k versus log(Hy0) suggests that the solvolysis is also an Id-

type process. The application of free energy cycle shows that the effect of solvont structure is
greater in the transition state than in the initial state.
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Table 1. Rate costants (k<105 s~1) for the solvoly-
sis of ¢is-(Coflen)sCINOg+

in water+co-solvent
mixtures at various temperature '

Rate constants
Cosalvent {sec™1) X105
Cosolvent % (wiw) N o "
25°C  30°C  35°C
4.9 13.5 21.1 37.1
10 12.5 18.6  32.7
Glycerol 20 1.2  17.1  30.4
30 9.2 16.4 28.0
40 7.2 1.9 231
50 6.7 10,0 19.7
5 13.5 21.7 40.6
10 12.3 19.2  35.7
15 11.2 16.9 29.7
Ethylene glycol 20 10.3 15.8 28.0
30 8.3 129 22.6
40 6.7 10.6 19.4
50 53 83 15.2
¢ 13.6 23.¢ 450
3.9 138.5 23.3 43.6
8.0 12.5 20.6 38.3
12.2 12,2 17.9 33.3
Isopropanol 16.4 10.7 16.1 28.7
20.8 9.2 14.0 25.3
25.2 8.3 11.9 20.8
34.4 6.0 9.4 17.3
44.0 4.6 7.0 12.6
10 1.3 17.5 34
15 11.0 16.9 30.1
20 10.3 15.0 26.3
¢-butanal 25 9.2 144 2.1
30 7.8 114 20.4
40 7.1 1.1 20.2
50 5.7 89 16.5
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Fig. 1. Dependence of % upon the mole fraction of
Co-solvents at 30°C.
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Fig. 2. Variation of the reaction rate with dielectric
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Fig.3. Plot of log % for the solvolysis of cis [Co-
(en)z CINOp)*+ against the Grunwald-Winstein Y factor

for water-isopropanol at 25°C,
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Fig.4. Kivinen plot for the solvolysis of cis-[Co(en)
CINOy}+ at 30°C.
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