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PFAS = Per and poly Fluoro Alkyl Substances

(3,5-tetra-fluorooctanoic acid)(PFOA)
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PFAS Heads and Tails

Head:
● Anionic
● Polar
● Hydrophilic

Tail: Lipophilic + Hydrophobic

Tail: Lipophobic + Hydrophobic

F=green
H=white
C=grey
S=yellow
O=red

(PFOS)

(Octane 
sulfonate)
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Perspective on Fluorocarbon 
Chemistry, DM Lemal, J. Org. 
Chem. 2004, 69, 1, 1-11.

Polarizability?
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Perspective on Fluorocarbon Chemistry, DM Lemal, J. Org. Chem. 2004, 69, 1, 1-11
https://pubs.acs.org/doi/10.1021/jo0302556

PFAS relative to 
hydrocarbon analog:
● Stronger acidity
● Greater chemical and 

thermal stability
● Lower molecular 

interaction energies 

● F is most electronegative 
element

● C-F is strongest organic 
covalent bond

● Small VDW radius; can 
replace H 

● C-F bond is not polarizable
● C-H bond is polarizable
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http://www.oecd.org/chemicalsafety/Working%20Towards%20a%20Global%20Emission%20Inventory%20of%20PFASS.pdf

>6000 PFAS 
currently on 
the global 
market
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Circle of Chemistry

Chem and Eng News 2010, 2014. Various articles. 

Telomerization

Chemical and Bio processes include 
transformation of Poly —> Per 
and other PFAS breakdown products
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Thank You

We are very grateful to OEHHA for 
funding on PFAS and related projects.

NIH S10OD023532 for computer 
resources.


