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Gas chromatography – isotope ratio mass spectrometry (GC-IRMS) has made it possible to analyze natural stable isotope ratios (e.g., 13C/12C, 15N/14N, 2H/1H) of individual organic contaminants in environmental samples. They may be used as fingerprints to infer contamination sources, and may demonstrate, and even quantify, the occurrence of natural contaminant transformation by the enrichment of heavy isotopes that arises from degradation-induced isotope fractionation. 
Another exiting feature of isotope fractionation studies is the ability to distinguish natural degradation pathways (Elsner 2010).  Isotope changes are caused by kinetic isotope effects, which in turn depend on transition state structures of underlying (bio)chemical reactions. Observable isotope fractionation may, therefore, be used to elucidate transformation mechanisms provided that isotope fractionation can be determined for multiple elements. This has motivated ongoing development of innovative analytical methods.
Most studies to date have focused on priority pollutants such as petroleum or chlorinated hydrocarbons. Comparatively little attention has been paid to isotope analysis of micropollutants such as pesticides or pharmaceuticals (Elsner et al. 2012). This talk discusses most recent advances in this direction with a focus on pesticides (atrazine, 2,6-dichlorobenzamide) and pharmaceuticals (diclofenac). Current achievements are presented and future challenges are discussed.
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