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rudolf aro is a doctoral student in chemistry, he started his doctoral studies 
at the Man-Technology-Environment Research Centre at Örebro University 
in 2017. The focus of his research has been on the occurrence of unidentified 
organofluorine (UOF) compounds in both the environment and humans using 
the mass balance analysis approach between organofluorine and per- and poly-
fluoroalkyl substances (PFAS).

While PFAS have been produced since the middle of the 20th century, their 
ubiquitous presence in the environment and humans has become public know-
ledge only after the turn of the millennia. Because of the persistence, potential 
for bioaccumulation and health concerns, some of the PFAS have been regula-
ted. Consequently, their production shifted to other (unregulated) PFAS. As a 
result, while the levels of legacy PFAS have decreased in humans, the levels of 
UOF have been increasing. The latter is determined using the organofluorine 
mass balance analysis method that combines results from target analysis with 
results from extractable organofluorine (EOF) analysis.

A wide range of samples were analyzed for their UOF content, from surface 
water and fish samples to wastewater treatment plant effluent and sludge to 
human blood. The results indicated the presence of UOF compounds in all 
environmental compartments, both in raw sewage and treated effluent, and 
in people from across Sweden. A large fraction of organofluorine could not be 
accounted for by the extensive list of analytes, which highlights the challenge 
of current PFAS monitoring programs. A workflow was proposed to tackle the 
increasingly complex analytical picture, by first analysing samples for their or-
ganofluorine content, to identify pollution hot-spots, and then follow it up with 
targeted analysis, to identify the PFAS behind it. To facilitate wider adoption 
of organofluorine mass balance analysis for environmental or human biomo-
nitoring programs, it will be necessary to have a better understanding of the 
methods used to determine the EOF content, combustion ion chromatography 
(CIC) in the case of this thesis. The robustness of CIC was demonstrated by 
studying combustion efficiencies of different PFAS.

While organofluorine mass balance analysis has its drawbacks, the poten-
tial health and environmental risks posed by the UOF compounds cannot be 
underestimated. Until these compounds are identified, it is not possible to assess 
the risks they pose, possibly leading to misguided policy decisions.
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