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Are perfluoroalkyl acid isomer
patterns useful markers of
manufacturing origin in
atmospheric samples?

Jana Johansson
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Sources & transport processes
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Structural isomers of PFOA %
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Study design
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Laboratory studies
Isomer fractionation

a) Sea spray formation =——>

b) Volatilisation

Using method developed by
Vierke et al. (2012).
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Lab study — Sea spray formation
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Method evaluation — Sea spray formation stockholmm
University
Conclusion:
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Slighty higher enrichment of
30 n-PFOA in accumulation

mode aerosols.
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Lab study - volatilisation
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Volatilisation of all tested
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i \_ J
30 -._ % [
1
o m
¢ LE
0 0.5 1.5 2 2.5 3
pH

Johansson et al. (2017) Emerging Contaminants 3; 46-53.

® n-PFOA

— 3-PFOA

4-PFOA

5-PFOA

M 6-PFOA



9/10

Field study: Source elucidation through analysis of isomer patterns

Contribution of branched

PFOA isomers ~ +stockholm Atmospheric precursor tranformation
R3s  8-12% /Y 4R
12-13% FTOH XFASA/Es >
0% /ES 2 62a%
Corvo Beijing
$8-10% :
O Direct .
industrial Wuhan
sources 17-24%
~20% 5 20-26%

Sea spray aerosol

Conclusion:

Direct emissions from manufacturing and use of ECF PFOA dominate in China,
whereas European sites are influenced by both telomer and ECF sources.
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The strategy is useful but..

Additional markers are needed to distinguish between
different types of ECF sources.

Enrichment in sea spray aerosols may lead to a slight
fractionation (needs further investigation).

Fractionation in emissions from direct sources are not known.
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Ocean-to-air transfer via sea spray aerosol (SSA) Stockholm
University

SSA production by Long-range atmospheric
wave breaking and transport of sub-micron SSA
air entrainment
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Method developed by Vierke et al. (2012).



