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optimization for the recovery of short- and
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Abstract. This study addresses the current challenges of understanding and managing PFAS contamination. It
pays particular attention to the limitations of existing separation technologies and the incomplete description
of the mechanisms of PFAS behaviour in air water phase. Through an examination of recent literature, the
study identifies key unresolved questions concerning interfacial adsorption, foam formation and the imple-
mentation of foam-based separation techniques on a process scale.
Foam fractionation (FF) has been discussed as a promising technique for removing surface-active PFAS, par-
ticularly long-chain compounds [1],[2]. However, the efficiency of PFAS enrichment depends not only on
intrinsic interfacial properties and foamability, but also on operational parameters such as the air injection
rate, the distribution of bubble sizes, the characteristics of porous spargers, the conditions of liquid flow, and
the overall column hydrodynamics [3]. The combined influence of these physicochemical and operational
factors remains insufficiently systematised.
The proposed research aims to investigate the relationship between PFAS interfacial behaviour, foamability,
and enrichment performance in foam fractionation systems in a structured manner. Initially, the work will fo-
cus on formulations relevant to AFFF, where complex PFAS mixtures will provide a realistic representation of
environmental contamination. Subsequent controlled experiments will focus on individual PFAS compounds
in order to isolate the governing interfacial mechanisms. The investigation will then extend to short- and
ultra-short-chain PFAS, whose reduced surface activity poses further challenges for foam-based separation
processes.
Through surface tensionmeasurements, foam characterisation and controlled foam fractionation experiments,
this research will clarify the mechanisms governing PFAS enrichment in foam systems and identify parame-
ters that could inform future process optimisation.
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