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Abstract

Treatment and remediation of groundwater sites impacted by past use of aqueous film-forming foam (AFFF) at fire
training areas has proven to be especially challenging due to recalcitrant and poorly sorbing nature of perfluoro- and
polyfluoroalkyl substances (PFASs). Currently, remediation efforts with granular activated carbon (GAC) have proven to
be costly when compared to treatment of other legacy contaminants. More importantly, while GAC and other
separation processes (e.g., ion exchange and nanofiltration) only serve to separate PFASs from contaminated
groundwater and produce a concentrate stream that requires further treatment or disposal offsite. It follows that
effective and economical strategies for destruction of PFASs in groundwater and concentrate streams are of great
interest for site remediation efforts. This presentation describes recent efforts to advance UV photochemical treatment
strategies using sulfite as a sensitizer to generate strongly reducing hydrated electrons (e,,; -2.9 V). Sulfite is
advantageous as it is a low cost bulk chemical already used by the water industry, and produces only sulfate ions as a
residual. We will describe results of experimental work from batch and commercial annular UV reactors simultaneously
treating a wide diversity of PFAS structures, including perfluoroalkyl carboxylates and sulfonates as well as
polyfluorinated precursors (e.g., sulfonamides). Study of the treatment of complex AFFF mixtures is facilitated by use of
high resolution LC-QToF-MS analysis with a target screening list of >1000 PFAS structures. Results for direct groundwater
treatment versus hybrid strategies involving UV treatment of concentrate streams will be discussed. Comparison of
results to the related UV-persulfate (produces oxidizing sulfate radicals) will also be discussed.
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