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Methyl chloroform in the troposphere 
as an indicator of OH radical abundance 

METHYL chloroform (111 trichloro ethane) was introduced 
into general use in 1955-60 in response to the need for a 
general solvent which was less toxic than those then in use. 
Its ubiquitous presence in the northern and southern hemis­
pheres, first reported in 1974 (ref. 1), has since been con­
firmed"'. The only significant sources of methyl chloroform 
are industrial releases from its use as a cleaning agent and 
solvent. A principal sink for its removal from the atmos­
phere seems to be the reaction with OR radicals. The rate 
of its release to the atmosphere is known with some 
accuracy, and consequently the measurements of its growth 
in the atmosphere could provide valuable information on 
the strength of the OR reaction sink, not only for methyl 
chloroform but also for other important atmospheric gases 
which undergo similar reactions. This communication re­
ports measurements of the abundance of methyl chloroform 
made during 5 yr in the northern and southern tropo­
spheres. 

Methyl chloroform was analysed directly from 5-ml air 
samples using a gas chromatograph equipped with an 
electron capture detector. The method was that described 
for other halocarbons, including the fluorocarbons and 
carbon tetrachloride'. Figure 1 shows the concentration 
observed during the past 5 yr at measuring sites in rural 

Fig. 1 Observed concentrations: parts per 1012 by volume of 
CH .CCI. in the northern hemisphere (British Isles) and southern 
hemisphere (South Africa and Antarctica) during 1972-77. 

Cumulative releases (0) are in megatonnes. 
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regions of the British Isles, in the southern hemisphere in 
Cape Province South Africa and aboard the R V Shackleton. 
Northern hemisphere measurements were all made, except 
in 1972, during periods of unpolluted Atlantic air. 

The observations in the southern hemisphere have been 
followed from just about the noise level in 1971, at an 
abundance of 1.2x 10-11

, to the present level of 5X 10-11
• 

The low initial finding suggests that there is no significant 
natural source of this compound. The absolute accuracy of 
the analytical method is not likely to be worse than 30% 
which is in general agreement with the experience of other 
analysts"'. Figure 1 also shows the annual releases of 
methyl chloroform to the atmosphere from industrial 
sources (personal communication from W. B. Neeley and 
J. Plonka). When applied to the observations here reported, 
using a simple two box model of the atmosphere, these 
data suggest an atmospheric residence time of between 
5 and 10 yr. R. B. Singh (personal communication) reports 
observations also pointing to a longer residence time for 
methyl chloroform. Previous estimates of the residence 
time have varied from 1 to 2 yr (refs 3 and 5). It is unlikely 
that the measured rate of reaction of OR radicals with 
methyl chloroform' is seriously in error, and the most 
likely source of the anomaly is in the time averaged value 
assumed for the OR concentration. The yearly average 
concentration is usually taken to be in the range 3-5 X 10' 
radicals per m!. This is a mean of several estimates7
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• One 
outstanding exception, however, is the estimate by War­
neck lO of 7 X 10' per ml, for the yearly average. This lower 
value is more consistent with the observations reported 
here. The discrepancy in OR concentration is considerable 
and if it propagates to the reaction of the other atmos­
pheric gases such as methane, CO and other hydrocarbons, 
could influence the interpretation of the chemistry of both 
the troposphere and the stratosphere. The comparatively 
uncomplicated industrial source and natural OR sink of 
this gas suggests that it may serve as a useful indication 
of the distribution of OR radicals. 

Crutzen' has discussed the consequences of the presence 
of this compound on the ozone layer. If current theories 
of ozone depletion by chlorine-containing species are con­
firmed by atmospheric measurements and if methyl chloro­
form is produced in ever increasing quantities for several 
decades, I agree with Crutzen that the atmospheric burden 
would give cause for concern. 
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Inhomogeneities in the water 
properties of fogs and clouds 
ALTHOUGH there is good evidence that entrainment of 
undersaturated environmental air exercises a profound 
influence upon the development of the droplet spectra in 
clouds, the classical description of the mixing process' has 
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