Geophysical Research Abstracts
Vol. 16, EGU2014-2014, 2014 ’\
EGU General Assembly 2014 G

© Author(s) 2014. CC Attribution 3.0 License.

Characterisation of Criegee intermediates in the gas phase by stabilisation
with a spin trap and analysis by proton transfer reaction mass
spectrometry (PTR-MS)
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Biogenic and anthropogenic volatile organic compounds (VOCs) can react with oxidants present in the atmosphere
to form less volatile compounds which could partition in the condensed phase and contribute to organic aerosol
mass. One of the most important and efficient reaction for the formation of secondary organic aerosol (SOA) is
the ozonolysis of alkenes. This process occurs with a generally accepted mechanism, proposed for the first time
by Rudolf Criegee (Criegee, 1975). According to the Criegee mechanism, ozone coordinates to the double bond
of alkenes forming a primary ozonide, which promptly decomposes to form biradical intermediates called Criegee
intermediates (Cls). Cls further react quickly to form first generation oxidation products.

The analysis of Criegee intermediates represent an analytical challenge due to their characteristic high reactivity
and low concentrations. Their role in the formation of SOA remains highly uncertain because of uncertainty in the
kinetic of their reaction with different atmospheric compounds. Up to date, only a few studies have been able to
detect the Cls directly (Welz et al., 2012) or indirectly (Mauldin et al., 2012).

The aim of this study is the development of a method for the on-line measurement of CIs by stabilization with a
spin trap (5,5-dimethyl-pyrroline N-oxide, DMPO) and detection via proton transfer reaction mass spectrometry
(PTR-MS). The novel method is used to study the ozonolysis of a-pinene in a flow tube, one of the most important
precursors in the formation of SOA, often used as a proxy in global aerosol models to study the effects of biogenic
organic aerosols on climate change.
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