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Recently, the potential of ion sources of mass spectrometry run at atmospheric pressure has increasingly been focused on. The atmospheric pressure laser ionization (APLI) enables the ionization of aromatic compounds, particularly polycyclic aromatic hydrocarbons (PAH) in a very selective and sensitive manner. Until now, a coupling of gas chromatography (GC), APLI and mass spectrometry (MS) has been applied to analyze various environmental samples (Stader et al., 2013; Grosse Brinkhaus et al., 2015). Lababidi and co-workers (2013) first coupled liquid chromatography (LC) to APLI-MS and analyzed crude oil. Furthermore, they analyzed some selected environmental matrices.

In this study, an LC-APLI-MS method for environmental PAH analysis has been developed. 

The chromatographic separation was performed using a ProminenceXR UFLC system (Shimadzu) equipped with a RP-C18 column (100 mm x 2 mm, 1.8 µm, Macherey-Nagel). A gradient using methanol and acetonitrile as eluents was applied for 90 minutes. 

The compounds were ionized within an APLI ion source (iGenTrax, multipurpose ion source, ATL Excimer laser ATLEX 300SI, 248 nm, 5 eV, 5 mJ, 100 Hz) by use of a resonance enhanced multiphoton ionization process (REMPI). A Maxis 3G time-of-flight mass spectrometer (Bruker Daltonics) was used for the detection.

The resulting method allows quantification of 34 PAH within 35 min, thereby, shorter analysis time compared to GC-MS is reached. In contrast to GC-APLI-MS, here, the separation of higher molecular PAH (>302 Da; 7- and 8-ring PAH) in environmental samples is possible and is shown. Limits of detection for the 34 PAH of the standard mix are lower by a factor of about 150 (e.g. 0.167 pg for benzo[a]pyrene) compared to common GC-MS.

The analysis of the reference materials show good correlation of the PAH concentrations in the freshwater harbor sediment but generally higher (up to factor 4) values for the soil of the gas plant site. It is assumed, that matrix effects are responsible, which are further studied.
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