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Ambient air pollution has been outlined as one of the priority areas of the environment and health issues as it was stated already in the Declaration on Action for Environment and Health in Europe. Air pollution kills about 3 million people annually affecting each person and all regions of the world. Therefore, regular monitoring of air quality is considered of great importance for population health and wellbeing. Moreover, periodic non-target analysis, especially in highly populated areas, is required to reveal the changes in the local priority pollutants list and to discover new pollutants. Precipitations may reflect both the current state and the long term air pollution.
Samples of rain water and molten snow were extracted with dichloromethane using standard US EPA 8270 method. The prepared extracts were further analyzed using Pegasus® GC×GC HRT 4D instrument (LECO Corp., USA). Together with classic electron ionization (EI) some samples were analyzed using chemical ionization and electron capture negative ionization. Standard Mixtures from Restek (USA) were applied for identification and quantitation of priority pollutants, while other compounds were identified using NIST17 library as well as rules of fragmentation under EI.
This work presents the results of analysis of snow samples from urban areas of Moscow and Arkhangelsk, remotes areas of Russian Arctic, rain water samples from Moscow, and water from French clouds. High resolution mass spectrometry was the key analytical tool during identification of unknown compounds. Furthermore, addition of complementary ionization methods simplified identification. So, positive chemical ionization allowed identifying nonstandard phthalates widely present in environment. These methods also significantly increased sensitivity towards several classes of compounds (for example nitro-compounds or polyhalogenated derivatives). Some of them haven’t been identified in environmental samples for a long time ago, i.e. persistent organic pollutants (POP) from the “Dirty dozen”. Complexity of analyzed samples results in incomplete chromatographic separation, which may be overcome by the use of comprehensive two dimensional gas chromatography. Finally, the large data array was processed with various chemometric approaches to reveal any consistent patterns for distribution of pollutants helping to find the possible sources of air pollution.

GC×GC-HRMS with various ionization techniques was demonstrated to be crucial for non-target analysis of complex environmental mixtures. The proposed methods for analysis of precipitations were shown to be an efficient approach in elucidation of ambient air pollution.
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