FASTPEX - An Airborne Chemical Ionization Mass Spectrometer for 

Fast Measurement of Peroxyacylnitrates.
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An airborne chemical ionization mass spectrometer will be developed, characterized and deployed for in-situ measurements of peroxyacylnitrates (PANs, R-C(O)OO-NO2). PANs are formed during the photochemical oxidation of various non-methane hydrocarbons in the presence of NOx (NOx=NO+NO2). They serve as an important temporary reservoir for reactive nitrogen oxides and thus may influence the photochemical production of ozone also far away from pollution sources.

A number of different PAN homologous have been observed in the atmosphere. The simplest and most abundant is peroxyacetylnitrate (PAN, CH3-C(O)OO-NO2) with atmospheric mixing ratios in polluted urban areas between a few pmol/mol and several tens of nmol/mol. The relative abundance of the different PAN compounds reflects the mix of hydrocarbons involved in the photochemistry. 

The airborne TD-CIMS system will be deployed from the new German research aircraft HALO and will provide measurements with a high time resolution of 1s and low detection limit of a few pmol/mol. The sample air enters the system via a heated inlet where the different homologues of PAN thermally dissociate into acylperoxy radicals (R-C(O)OO). These decomposition products are passed through a flow reactor where they are selectively ionized with artificially produced I- reagent ions. Thereby carboxylate ions (R-C(O)O-) are formed which are unique for each parent PAN species. These characteristic product ions are detected by an ion trap mass spectrometer. 

