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By use of data on the Kerr constant and depolarisation factor, the
mean polarisability of a bond can be resolved into polarisabilities in
directions along and at right angles to the bond. These quantities also
are characteristic of the bond and the longitudinal polarisability especially
is closely related to its length and order. In diatomic hydrides, the long-
tudinal polarisability of the bond is proportional to the third power of the
bond length, whilst in the case of bonds not involving hydrogen, the
longitudinal polarisability is given approximately by b, X 10% — #%$ 460,
where # is the bond ‘order and 7 its length in Angstréms. .
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The variation of the unimolecular velocity coefficient, &, with respect
to temperature, T, is usually expressed by

dink _ E, ..
dT ~ RT? : ’

Wher§ E, is the apparent energy of activation. For the ma)"r.’ty of
reactions which have been studied, E, is seemingly constant within the
explored temperature range. Before a true constancy of E, can be
established, however, more accurate values of %k are required, and?;
more extensive range of temperature must be covered. A number?
catalysed and uncatalysed unimolecular reactions examined duritg
recent years have been found, in fact, to possess an apparent egerg}'O
actlvatx.on.which varies with the temperature. As a first approximatioh
the variation is adequately expressed by the linear equation

Ex\=E+Jr . . . . -4@

where J isa specific constant. The integrated expression for tempe®
ture variation is consequently

Ink= - £ .
C+({J/RInT BT .

The reactions which have been shown to conform more closely to equati’d
(3) than to the Arrheniys equation (Ink = B — A/RT) include thtf
following : hydrogen-ion catalysed hydrolysis of glykosides; U‘;
catalysed hyd_rolysis of the alkyl halides: ~elimination of CO: fr‘o.
aqueous solutions of carboxylic acids : ,mutarotations of pentos™
ex?ses and reducing disaccharides in water.1 inetics

of tlil t;le present paper, we give the results obtained for the ki€
€ decomposition of benzene diazonium chloride )

H:0 + CoH; . NyCl > CgH, . OH 4+ HCI + No. -
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Two independent methods of rsis, whi i
e —58 an (;J s of analysis, which are described later, lead

—j2for J. Inround TABLE I

ﬁg}xeres we therefore take /
t -

J/Rtobe —18. Table I  Temperature. k. Eys e

___’__________-_______-—-_____._—-

is a summary of our
exgenmental results, in
which the units are re-
ciprocal seconds, calories
per  g.-molec

g ule, and /R=— 18-0 % I‘5.

seconds respectively for
k, E,, and half-life, t;.

28316 9-30 X 10-¢ 27923 74540
333717 564 X 107 26122 122°9

Experimental.

Chl(?r[i:li(;hixork on the kin_etics of the decomposition of benzene diazonium
isolation of at%ueous solution has already been done.? In some of this no
being carried e solid compopnd was attempteq, the kinetic measurements
taken to ?ut on material qf doubtful purity. Nor were precautions
method e_grf'v?nt supersaturation of the solutions it the manometric
is Mither‘spfgy ed. The acqumulated data from all workers in this field
Tn the ufficiently extensive nor precise to allow an evaluation of J.

washed T‘}:’Ork described here, the solid compound was isolated and

. The decomposition was studied by a manometric method, in
which difficulties due to supersaturation of
the solution by the nitrogen evolved were
removed.

The preparation of solid diazobenzene
chloride was based on the method of Pray,®
whose quantities —were found suitable.
The rate of addition of amyl nitrite t0
the suspension of aniline hydrochloride
in glacial acetic acid was such that
the temperature of the mixture did not
fall below 278° K. or rise above 283° K.
Diazotisation was allowed to proceed within
these temperature Yimits for a further two
hours. The addition of ether to precipitate
the solid occupied 2 further two hours.
The solid was stored under ether in a
desiccator.

The manometer employed isa modifica-
tion of the Barcroft apparatus, designed
to allow the measurement of fast reaction
Fra rates as well as of moderately slow ones.

o L Accurate kinetic data were obtained over
values . . a range of 45° and slightly less accurate
su Stari;‘gslde this range. The method :uowed the addition of foreign
: (even of high vapour pressure), 1o elaborate system of correc-

On bein
: g thereby necessary. The two arms of a xylene manometer of

ight
30 cm., constructed of capillary tubing were connected to equal
o XB and X'B’

c.c,
prowded gy, Hasks A and A by lengths of glass tubing
pieces and good vacuum taps Tand T, and lengths

o
good i
quality rubber pressure tubing R and R’ (Fig- 1)-
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