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PERFLUOROCARBON BACKGROUND CONCENTRATIONS
IN EUROPE
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Upton, Mew York, 5.4,

Abstract— Five studies of the background kevel of several perfloonscarbon compaoands in Eusope ane here
prezented 1ogether with meeasarements from tbe European Tracer Experiment (ETEX)L The trsctrs used
during the two ETEX tracer releases were the perfluorccarbans (FFCsk p:rhmummylc_-.':i-:Mam
(C,F . PMCHI and perfluorcmethyloyclopentane (CyF,;, FMCPL Their background concemiraticons
were detecied by using both passive and active sampling 1echnigues, to define the spatial and wemporal
wamthon of the FFCs over Ewrope. Aleo the background variations of foar isomers of the PFC compoaurd
perflucrodemethyicyclohexane (O F ., FDCH) were studied. The resulls were compared to olber PFC
tracer studses inthe US4, and Eurape. The mean and median values of the measured PFCs wene [ound 1o
wary shightly and randomly im space ard tinse. They were foand 1o be higher and to have a langer standard
deviation (hen the messuremens [rom the American studies. The background concemirations were s1ill
faumd 10 be low and stable encugh for PFCs to be highly suitable for use in tracer studies. The following
comcenirabons wene found: PMOP; 46 £ 03877, PMCH: 4.6 £ 0807 ", ocPDOH: 0036 + 0330477,
mIPDCH: 9.3 + 0B A~ mePDCH- 80 £ 08 A", paPDCH: 6.1 £ 08 B ' A study of the correlation
hetween the measured FFC eompounds showed a signsficant correlation between most of the compounds,
which indicate that 1kere are no major PFC sources in Europe £ 1998 Elsevier Science Lud. ARl mghts
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L INTRODLCTION

A vamety of long-range transporl models ane existing
in different European countries, for modelling of gas
dizpersion over Europe in connection with hazardous
releases. The Ewropean Tracer Experiment (ETEX)
was established 10 produce a database for evaluation
of thess dispersion models (Girandi ef al, 1997). It
was urther established to test the emergency pre-
paredniess in conpection with mapoer accdents. The
experiment was jointly organised by the World Me-
teorodogical Organisation (WMOL the Internatsonal
Atomic Energy Agency (IAEA} and the Joint Re-
search Cenire (JRC) in ltaly. ETEX contained twao
tracer releases, one in October and one in November
1994, The aimospheric tracers were releasd in Brt-
tany (Francel, and the outspread mensored at 168
meteorological stations in the Central and MNaorthern
part of Europe. The gas puf was also detected in the
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vertical by three aircraft from the United Kingdom,
Germany, and Switzerland, The results from ETEX
are described by Nodop ef ol {1995)

When performing tracer experiments, the back-
ground concentrations of the releassd tracer have 1o
be kmown, One reason is that the lower the back-
pround concentration of the tracer, the less tracer one
has 1o release in erder 1o detect its outspread at loca-
tions distant to the source. The sscond reason is
that the background concentration of the tracer
shoulbd be [airly stable in time and space in order
te distinguish the amount of released tracer from
its background concentration. Before ETEX, studics
of the ambient background level of perfluorocartons
had been performed in the US.A fe.p Deetz, 1986)
Mo stisdies had however been performed in Europe.
Background concentrations of the released tracers
were therefore measured during four passive and one
active background study m Europe during 1994, Four
of the studies were performed before ETEX staried,
and one pu.ﬁ\'c :lpd}' Wk ]jlh'rnrrl'nﬂl during the
second  releass. B.m;l:grnund concenlrabions hayve
further besn deduced from the measurements of
the two ETEX relenses. The resubts from all studies
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