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Theme: Environmental Toxicology

Development of fast and efficient pretreatment method for improving detection efficiency of perfluoroalkyl acid precursors 

Mumtaz M1,  Li WC2, Huang J1

1School of Environment, POPs Research Center, Tsinghua University, Beijing, China, 100084 (mmw15@gmail.com)

2 CSD IDEA (Beijing) Environment Test & Analysis Co., Ltd. Beijing, China, 100192

Per- and polyfluoroalkyl substances (PFASs) are widely used compounds in the industrial and commercial applications. According to reports in the literature, at least 4,000 PFAS are currently produced and used in the world. Partially-fluorinated compounds are also commercially available and reported, so far little is known about these precursors. Moreover, the list of available standards is far less than commercially available PFASs. Furthermore, due to the complexity of the structure and properties of PFASs, detection in samples is challenging. The most common method currently used is EPA-537 method (includes only 20-30 known PFASs). Still lot of effort and methods are required to deal with these substances.
For the validation of method the Vatten fluorocarbon surfactant (VF-368) sample was selected and the wastewater was simulated in the laboratory. The selected sample was tested at different dilutions and also at different pH. The final PFCAs concentration was quantifies by Liquid chromatography. The selected samples were also tested by heat-activated persulfate and the results were compared to evaluate the efficiency of updated method. Quantitative conversion of representative precursors was observed in aqueous solution. The control sample was consisting of PFOA and PFOS, depicted that throughout the reaction the molar concentration is stable.5 In other words, the original PFCAs were conserved. The observed results can be supported by TOP assay that the oxidation conditions have no effect on PFOS and PFOA.4 Oxidation of the aqueous solution of precursors (6:2 FTS, 8:2 FTS and FOSA), each generated a suit of carboxylates of different chain length. The total PFCAs observed after complete oxidation of corresponding precursor accounted for 105% ± 6.3% (n=2) of the initial concentration of 8:2 FTS. The observed oxidation products for the 6:2 FTS were 100.9% ± 5.3% (n=2). Whereas the PFCAs generated by the oxidation of sulfonamide-containing precursors were 103% ± 6.2%. (n=2). Thus the given method is useful for the analysis of PFASs from several types of commercial products.
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