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ABSTRACT
Per- and polyfluoroalkyl substances (PFAS) have recently drawn great attention due to their wide occurrence and bioaccumulation capability, including more than 5,000 structures. Over 20 states have set up ultra-strict regulation or advisory levels (from 10 to 70 parts per trillion, ppt) to manage the aqueous concentration of two most common PFAS, perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). Currently, PFAS are mainly quantified by liquid chromatography coupled with tandem mass spectrometry (LC/MS/MS), which is a timeconsuming and can only cover a limited number of PFAS with available commercial standards. Thus, we propose a rapid, sensitive, and robust PFAS analysis system via nano electrospray ionization high-resolution mass spectrometry (Nano-ESI-HRMS), which allows the synchronous absolute quantification of 22 PFAS compounds in just 1.5 min. Nano-ESI-HRMS was verified as a sensitive and reliable quantification method for all target analytes with limits of detection (LODs) ranging from 3.2 to 36.2 ng/L. Nano-ESI-HRMS was also successfully applied to three aqueous film-forming foams (AFFF) formulations for dominant constituents profiling. It enabled the identification and verification of 7 novel PFAS constituents in AFFFs, such as Triflic acid, PFECHS, N-AmP-FASAPS, and 6:2 FTSAS-SO2. Further, the combination of absolute and semiquantification results revealed 16 PFAS compounds as dominant components of three AFFF formulations, warranting primary attention for the field investigation and remediation at sites impacted by AFFFs.
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