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Chemists     precursors – plants    them down

(Zhao and Zhu, 2017)



Worms vs plants.
They share the (PFAS-spoiled soil) spoils
• Plants prefer short-chains;

(Zhao et al., 2014)

• worms not so much



The usual suspects: PFHxS, PFHpS, PFOS, 
PFHpA, PFOA, PFNA, PFDA, PFUnDA, Me/EtFOSAA



Foodweb effects in Arctic Ocean: PFOS

• Foodweb matters.

(Routti et al., 2017)

Atmospheric precursors, too.

(Khairy et al., 2019)



% PFAS > DL in seabird chicks and Faroese

Robuck et al. 2019, in prep. Please do not cite or distribute. 
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PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUdA PFDoA PFTeDA PFtrDA HFPO-DA

Mass. Bay Narra. Bay CFRE Faroer children 2012

Also PFOS, PFHpS, PFHxS
some PFBS, PFDS, FOSA
Little PFPeS, PFNS, Me-FOSAA
No 4:2, 6:2, 8:2 FTS



The known unknowns are getting us

(Yeung and Mabury, 2016)



Some thoughts on grouping

Ideally - Grouping based on persistence
• The common feature of all PFASs are multiple CF2 units
• Typically this renders them, or their reaction products, very persistent

In Europe focus on 
• PBT chemicals (or vP, vB), and 
• recently PMT chemicals (difficult to remove).
• Combination of PBT or PMT suggests persistence is really key feature. 



What can be achieved in 1-2 or 5-10 years?

Take a lesson from Montreal Protocol
• Phase out non-essential PFASs use which directly contributes to 

human and ecological exposure
• FCMs, cosmetics, stain-repellency, AFFFs

• If needed replace perfluorinated with polyfluorinated compounds
• Tackle fluoropolymers last

• Simple grouping needed, otherwise industry will substitute in-kind
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