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The catalysis of various gaseous reactions by iodine has now been 
fairly extensively investigated,l and i t  is of some interest to examine 
the catalytic influences of the other halogens. This note describes 
certain observations on catalysis by chlorine ; from these further con- 
clusions about the mechanism of the process may be drawn. 

The decomposition of diethyl ether is catalysed by chlorine, and the 
ratio : 
(rate with 6.7 mm. chlorine)/(rate without chlorine) for 150 mm. ether at 
463" C. is about 20. The corresponding ratio for the corresponding 
iodine catalysis is 120, and thus chlorine is only about one-sixth as 
effective as iodine a t  this temperature. By measurement of the initial 
rate of reaction for different initial pressures of ether i t  is found that 
the reaction is of the first order with respect to the ether. The rate 
is also directly proportional to the chlorine concentration. The whole 
course of the reaction, however, does not conform to a definite order 
since the catalyst concentration changes during an experiment. This 
is due to the fact that some of the catalyst is used up in a chemical 
reaction during the decomposition, as can be shown by allowing the 
catalysed decomposition to attain completion and then adding a further 
quantity of ether. The new rate, although much greater than that of 
the uncatalysed decomposition, does not correspond to the full original 
amount of chlorine. 

At all stages the reaction is much faster in presence of chlorine than 
in its absence, so that there is no doubt that free chlorine is present 
all the time. 

The following conclusion is important: i t  was possible 
that the catalysis by iodine involved the following definite 
reactions :- 

to argue 
chemical 

CoH,. 0 .  C,H, + I, =C,HJ + HI + CH,CHO 
CH, . CHO + 1, = CHSI + HI + CO 

followed by 
C,HJ + HI = C,H, + I, 
CHJ + HI = CH, + I,. 

Now at the temperature of working, if hydrogen chloride were formed 
in this manner, the regeneration of chlorine would not be possible. 
Therefore, if catalysis by chlorine proceeded in this manner, a mixture 
of 10 mm. chlorine and 200 mm. of ether would show a rapid increase 
in pressure of 10 mm. and then the rate would fall to that of the un- 
catalysed reaction. Actually the whole reaction, involving a pressure 

1 See Bairstow and Hinshelwood, Pvoc. Roy. SOL, A, 1933. 
1227 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
33

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

T
ol

ed
o 

on
 1

/3
/2

02
0 

6:
47

:3
4 

A
M

. 
View Article Online / Journal Homepage / Table of Contents for this issue

https://doi.org/10.1039/tf9332901227
https://pubs.rsc.org/en/journals/journal/TF
https://pubs.rsc.org/en/journals/journal/TF?issueid=TF1933_29_140


1228 THE SWELLING O F  PROTEIN FIBRES 

increase of about 175 mm., is catalysed right to its end. Thus the purely 
chemical theory is quite untenable, at least in the case of chlorine, 
and therefore i t  is improbable for the case of iodine. Since on other 
grounds i t  was regarded as unnecessary, the theory can be dismissed 
completely. 

The action of chlorine on the decomposition of trimethylamine 
and of methyl ethyl ketone-two reactions which are relatively insensitive 
to the catalytic influence of iodine-was investigated. The object was 
to see whether a halogen with a higher heat of dissociation, and therefore 
capable of containing more vibrational energy, would be effective in 
cases where iodine failed. Actually the results were negative, since 
the effect of chlorine on trimethylamine is normal-ie., the increase 
in rate is about one-quarter that produced by iodine,-and the ad- 
dition of as much as 60 mm. chlorine to 100 mm. methyl ethyl ketone 
only multiplies the rate by a factor of about three. 

Trinity College, 
Oxford. 
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