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Effect of Hydrogen Peroxide on the Rate of Hydrolysis of t-Butyl Chloride

By MicHAEL J. BLaANDAMER* and JiLL R. MEMBREY
(Department of Chemistry, The University, Leicester LE1 TRH)

Summary An increase in the first-order rate constant for
the hydrolysis of t-butyl chloride in water is observed
when hydrogen peroxide is added, whereas a decrease is
usually observed when organic co-solvents are added.

AT fixed temperature and ambient pressure, the first-order
rate constant for the hydrolysis of t-butyl chloride in water
decreases when ethyl alcohol,! isopropyl alcohol,! t-butyl
alcohol,! tetrahydrofuran,®? or acetonitrile? is added.
Analysis of these solvent effects in the context of the
thermodynamic® and ultrasonic absorption* properties of
binary aqueous mixtures prompted us to measure the rate
constant for the hydrolysis of t-butyl chloride when hydro-
gen peroxide was added.

The kinetic data were obtained by measuring the de-
pendence of conductivity on time for at least three half-
lives. The rate constants were calculated using a pre-
viously described method,® but with the computer pro-
gramme (ALGOL) modified slightly. Slow decomposition
of hydrogen peroxide occurred at the electrodes although
analysis of the solutions after kinetic runs showed negligible

change in the mole fraction of hydrogen peroxide. The

data are summarised in the Table.

TABLE. Ratio of first-order vate constant for the hydrolysis of
t-butyl chloride at 2'18-16K in water and hydyogen pevoxide mixture,
k, to that in water, ky; %, is the mole fraction of HyO,

0 0-03 0-10

y 0-19
k/hw 1 1-30 2-16

2-95

Arnett® and Robertson and Sugamori!s2 have shown that,
for t-butyl chloride in water, the effects of added co-
solvent on the initial state of t-butyl chloride in water may
be more important than those on the transition state. If
this is correct then, in the present context, it is significant
that hydrogen peroxide and water are nearly isodielectric?
(see also ref. 8) and that the excess Gibbs function of
mixing, G%, is negative.? The latter feature of this system
is, we suggest, extremely important, bearing in mind that
for the other systems mentioned above, G¥ is positive.10
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