ANALYSIS OF OXIDISED ORGANIC COMPOUNDS IN AEROSOL USING GCxGC-ToF-MS AND THERMAL DESORPTION
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There have been many investigations of atmospheric aerosol composition using numerous different techniques and instrumentation. It is important to identify the composition of aerosols, precursors and their affect on the atmosphere and human health. Atmospheric aerosols contain a highly complex organic mixture made up of thousands of different analytes, with wide ranging functionality and volatility.  The majority of analytical systems have been unable to perform a complete speciation; instead selective analyses have been performed where studies concentrated on particular functional groups (i.e. polycyclic aromatic hydrocarbons). A large proportion of previous analyses have been lab based (i.e. smog chamber studies) with little actual quantification of atmospheric samples. 

The partially oxidised compounds within organic aerosol have been studied using direct thermal desorption coupled to comprehensive two dimensional gas chromatography with time-of-flight mass spectrometry (TD-GCxGC-ToF-MS). Two different types of sample were used to gain a better characterisation of the particulate matter (PM). The first sample was produced in a smog reaction chamber in which controlled reactions of individual species took place, and the second analysed urban aerosol using a new online collection method. Thermal desorption allowed the isolation of over 10 000 compounds from only 10 g of aerosol and required no sample preparation, allowing the separation of the widely differing chemical functionalities, from alkanes to poly-oxygenated compounds. The use of a mass spectrometer for detection enabled the spectral identification of many of them.

An investigation using a smog chamber provided complete analysis of the oxygenated-VOC produced during the reaction of an o-tolualdehyde mono-aromatic compound under atmospheric photochemical conditions. The report details the photolysis of o-tolualdehyde, including possible degradation pathways and products. Approximately ten oxygenated-polycyclic aromatic compounds were produced during this reaction.

Urban aerosol analysis was conducted using the direct thermal desorption method coupled to a new online sampling system. This new collection method utilised a GC inlet liner as the support for a filter membrane. Sampling on to a clean filter, allowed the characterisation of the levels of organic compounds found in the atmosphere on a specific day; using sample volumes of a few cubic metres, in contrast to previous methods such as Hi-volume sampling.

