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Abstract 

Per- and polyfluoroalkyl substances (PFAS) used in industry and in consumer products pollute 

water resources at concentrations harmful to human health. Current strategies for PFAS 

degradation use non-targeted energy inputs and often do not fully degrade PFAS. Here we report 

the mineralization of perfluoroalkyl carboxylic acids (PFCAs) through a previously 

unrecognized pathway that proceeds through the sodium hydroxide-mediated defluorination of 

perfluoroalkyl anions. The decarboxylation of PFCAs in a polar aprotic solvent at 120 °C affords 

access to reactive perfluoroalkyl ion intermediates and allows mineralization of PFCAs at 

temperatures as low as 40 °C. Analysis of the reaction products from a series of PFCAs after 24 

hours shows the degradation produces high amounts of fluoride ion (78–104%); a small amount 

of trifluoroacetate, which degrades more slowly; and a variety of carbon-based byproducts. 

Notably, the patterns in the product analysis were inconsistent with the typical one-carbon chain-

shortening mechanisms often proposed in PFAS degradation studies and our computational 

studies instead identified a new likely mechanism comprised of fluoride elimination, hydroxide 

addition, and carbon–carbon bond-scission processes consistent with a broad range of 

experimental observations. By generalizing this reactivity to branched perfluoroalkylether 

carboxylic acids such as [ollutant GenX, we further demonstrate this approach’s promise for 

PFAS degradation, which might be extended to other PFAS classes as methods to activate their 

headgroups are developed 
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