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ABSTRACT 

Nitrate in rain sampled in moderately polluted areas at Jiilich/Germany and Ahrensburg/Ger
many, as well as in a rural area at Deuselbach/Germany and in a coastal area at Le Conquet/ 
France, shows a pronounced seasonal variation in its 1sN/ 14N ratio with lower data in summer 
( b 1sN = - ( 5 ± 1) °!cJO; mean between the stations) than in winter ( b 1sN = (0 ± 2) 0/ 00 ) ). Par
ticulate nitrate trapped in low- and high-volume sampling at Jiilich shows a similar seasonal 
1sN/ 14N variation (b 1sN of about +3°/00 and +7°/00 in summer and winter, respectively); the 
absolute data however differ from those in the rain samples. Nitric acid vapour, on the other 
hand, exhibits nearly constant 1sN/14N data over the seasons (b 1sN = - (2- 3) 0

/ 00 ). The data 
are discussed considering isotope exchange reactions and kinetic fractionations involved in 
transformations of atmospheric oxidized nitrogen species. Full explanations must await further 
measurements. 

1. Introduction 

At almost every stage of any process involving 
compounds of light elements such as hydrogen, 
carbon, nitrogen, oxygen and sulphur, kinetic 
and equilibrium isotope fractionation effects take 
place. Therefore, measurements of isotope ratios in 
atmospheric trace gases have been performed in 
the hope of distinguishing and identifying different 
sources and sinks as well as physical and chemical 
reactions. Isotope transformations of nitrogen 
compounds in soils have been studied by several 
authors. Isotope measurements on atmospheric 
nitrogenous trace gases, however, are scarce. For 
many years, the only nitrogen isotope data known 
for ammonium and nitrate in rain water had 
been the measurements of Hoering (1957). Later, 
Moore ( 1974, 1977) published isotope data on 
tropospheric and stratospheric N 20, N0 2 , N03 
and NHt and on N03 and NHt in rain water. 
Freyer ( 1978a, b) also reported nitrogen isotope 
data for NHt and N03 in rain sampled at Jiilich 
and found a seasonal variation in the data for rain
nitrate. Quite recently, Heaton and Collett (1985) 
and Heaton (1986, 1987) confirmed this seasonal 

vanat10n by corresponding measurements of 
nitrate in rain from Pretoria, South Africa. 

This paper gives additional 15N/14N data for 
rain-nitrate. Furthermore, 15N/ 14N data for par
ticulate nitrate and nitric acid vapour sampled 
by a low- and high-volume filter technique are 
presented. Interpretation effects are proposed, 
whose significance must be studied by further anal
ysis. An abstract of the data has been published 
elsewhere (Freyer, 1985). 

2. Experimental procedure 

Rain was sampled during individual events in 
moderately polluted areas at Jiilich/Germany 
(located about 50 km west of Cologne) from 
autumn 1979 to winter 1984/85 and at 
Ahrens burg/Germany (at the northeast periphery 
of Hamburg) from spring 1980 to winter 1982/83, 
and also in rural air at Deuselbach (H unsriick )/ 
Germany (about 150 km southwest of Cologne) 
from autumn 1979 to autumn 1984 and in Le Con
quet (Bretagne) (about 20 km west of Brest) at the 
French Atlantic coast from winter 1981/82 to 
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