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REACTION KINETICS AT 30000 ATMOSPHISR19S*
By H. G. Davip,f . D il WWANNE and S, 0. LaReT

1L this note we deseribe some measurcments ol the rate of solvolysis of
ethyl ehlovide in pure methanol several pressures upto 30000 atn. This
DreSSUTe I8 almost LWice as great sy hitherto applicd in Kinetic measurements.
We have made the expeviments (o see whether any iew chomical effeets appear
in Gthe range 15000=30000 wtn.

We seleeted methanol and ethyb ehiorvide as thie renctants for the following
il that the venetion mixture should not solidily wider

reasons @ (i) it was essend
solvent which is

compression 3 methanol is the oniy highty polar hydroxylic
still liguid at 30,000 atm, (i) crhyi chloride is sufliciently unreaetive to give @
ninageably slow rate of reaction over ihe whole pressure range,  The reaction
procecds by the first-order S2 mechanism (Ingold 1953)
. o 3 -
1 Cl Il H+ 4+ Cl- +
-
CH; —0 —CII, —ClHy,
e ()

with, perhaps, a small anount of side-reaction producing ethylene. The
transition state, shown in brackets in (1), is wmore polar than the initial state,
and, from our earlier considerations of the cffeets of pressure on the solvation
free energies of clectrically charged groups (Buchanan and Hamann 1953) we
expected the reaction to be greatly accelerated by pressure. We found experi-
mentally that it was accelerated by a factor of 1200 at the highest pressure.
The results are given in Table 1.

Tigure 1 shows that logyg(k,/k;) varies smoothly with the pressure, mueh
in the manner of our earlier results to 15,000 atm (David and Hamann 1954).
There is no strikingly new behaviour at the higher pressures.
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(a) Apparatus.—The pressures were produced by using a hydraulic press
to force a piston into a massive steel eylinder containing the pressure fluid. The
method was similar to that employed in our carlier measurements to 15000 atm
(David and Hamann 1954), but some modifications were needed to reach

30000 atm.

* Manuscript received December 6, 1954

+ Division of Industrial Chemistry, C.8.1.R.0., High Prossure Laboratory, University of
Sydney.

7

.

—— T — ] —— e,



