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IN THE ATMOSPHERE

F. S. ROWLAND

Department of Chemistry, University of California,
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The chemical reactions of 14C formed in the stratosphere by the 14N(n,p)MC

14C02' The subsequent

reactions of 14CO2 lead to its incorporation in all of the living matter on

nuclear reaction lead to 1460, and eventually to

earth, and are the basis for 14C—Dating (W. F. Libby) which has been used to

place much of the archaeology of the last 15,000 years on an accurate time

4

scale. The reactions of 3H formed by high energy proton reactions with 1 N and

16 . . - . .
O can be used for dating water in various environments, and provide

inforamtion .over the past 100 years.
Cosmic ray bombardment of 40Ar creates the short-lived radioisotopes 38Cl
(tl/2 = 37 minutes) and 39Cl (tl/2 = 55 minutes). These isotopes participate
in the chlorine cycle in the atmosphere and form chemical compounds such as
H39C1, 39ClO, 39ClONOZ, H039Cl, etc. Samples containing these radiochlorine
isotopes have been collected in the stratosphere, in the troposphere, and

in rainwater. The information from such experiments is useful in understanding
the behavior of chlorinated compounds in the atmosphere, and in estimates of
the effects of the ClOX catalytic chain reaction upon the total concentration
of stratospheric ozone.









