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PFASs: primer
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PFASs: Challenging compounds

• Unique physical-chemistry, strong surfactants; oleophobic

• Widespread environmental presence

• Everyday exposure for all

• Wide range of adverse effects (humans/animals)

• Limited regulatory action 
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The concept of essential use of 
Per- and Poly-fluoroalkyl 

Substances (PFAS)
Ian Cousins et al., 2019



Image source: www.sixclasses.org/videos/highly-fluorinated-chemicals.

Products that do or did contain PFAS



Forever, or everywhere chemicals?

(Gluege et al., 2020)



Based on the Montreal Protocol, which defined the concept of essential 
use for chlorofluorocarbons (CFCs).

• An essential use is a use necessary for health or safety or for the 
functioning of society.

• An essential use is a use for which there are no available 
technically and economically feasible alternatives.

Based on these 
definitions, how many 

use categories can
we define for PFAS?



For background – ozone had gone 
missing
• Way back when



Table from: Cousins et al. 2019. Environmental Science: Processes & Impacts. DOI: 10.1039/c9em00163h

Essential use concept for PFAS



PFAS in personal care products and 
cosmetics such as hair products, 

powder, sun blocks, and skin creams.

PFAS do not appear to confer an 
essential function to these products and 

presence leads to direct human 
exposure to PFAS.

Decision of major retailers/brands to 
phase-out PFAS indicates that 

alternatives have been readily available.

Category 1 – non-essential



PFAS in leisure clothing for water 
repellency.

PFAS in certain applications, such as 
polytetrafluoroethylene (PTFE) 

breathable membranes appear to be 
essential for water repellency.

Alternatives to eight-carbon fluorinated 
chemistries are available, including six 
and four carbon PFAS, silicones, and 

hydrocarbons.

Category 2 – substitutable



PFAS in protective clothing for certain 
types of health care activities and for 

firefighter turn-out gear appears to be 
essential.

Category 3 – essential

However, R&D is warranted to identify 
safer alternatives to PFASs in these 

applications.



Non-stick cookware coated with PTFE.
PTFE is “inert” in products.

PTFE is not inert when being produced:
• Other PFAS are released during 

manufacture, including PFOA (i.e., in 
China) and GenX (a PFOA replacement 
used in manufacturing).

• What happens when product has 
reached end-of-life?

A lifecycle perspective is 
needed for the class of PFAS.

Another consideration of PTFE

Lohmann et al., 2020



A closed loop process with zero discharge is a great step toward reducing 
the environmental and human health burden of PFAS…but is it feasible?

Questions of essentiality should also be considered, especially when the 
lifecycle of PFAS becomes part of the equation.

In general, production of persistent chemicals is always a bad idea.

PFOA-free does not
mean PFAS-free and 
PFOA is only one of 

many PFAS.

Image courtesy of Dr. Zhanyun Wang, ETH Zurich



Are there non-essential PFAS, and 
progress?
• YES… also avoids regrettable substitutions.

• Major progress for
• AFFF
• Textile/carpet coating
• Cosmetics: L’Or´eal, H&M, Lumene, The Body Shop, Isadora, and Kicks.
• Ski waxes
• Possibly for FCMs, cookware.

• Several retailers have (pledged to) phase out PFAS: IKEA, Lindex, and 
H&M (SWE), COOP (DEN), Vaude (GER), and L'Oreal (FR)..

• See, for example: https://pfascentral.org/pfas-free-products/

Image source: www.sixclasses.org/videos/highly-fluorinated-chemicals.



https://retailerreportcard.com/



The way forward
Need for concerted action for a reduction in PFAS use and exposure

• Individual/NGOs
• Retailers, producers
• Towns – purchasing policies
• State mandates, regulations
• EPA…
• Stockholm Convention



STEEP is funded under award number P42ES027706. 
More information about STEEP is available at: www.uri.edu/steep/
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Next: 
…

Mark Ells


	Let’s talk about PFAS�April 14
	Connecting science and people
	PFASs: primer
	PFASs: Challenging compounds
	The concept of essential use of Per- and Poly-fluoroalkyl Substances (PFAS)
	Slide Number 6
	Forever, or everywhere chemicals?
	Slide Number 8
	For background – ozone had gone missing
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Are there non-essential PFAS, and progress?
	https://retailerreportcard.com/�
	The way forward
	Slide Number 19
	Next: 

