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Well-targeted PFAS regulation key to keep our net zero targets within reach  
 

31 July 2023 
 

The Hydrogen Council supports science-based evaluation of real environmental concerns and a thoughtful 
approach to risk mitigation and management. Simplistic bans of a whole class of materials is not warranted in 
this case. The proposed action will not be adequate to achieve desired reduction in human or environmental 
harm but will effectively negate the environmental benefits of both battery and hydrogen technologies. 

 
The latest report released by the UN Intergovernmental Panel on Climate Change from March 2023 is ‘a clarion 
call to massively fast-track climate efforts by every country and every sector and on every timeframe’ as stated 
by UN Secretary General Antonio Guterres. Creating enabling frameworks to support investments in clean 
energy technologies today is critical to advance climate change mitigation – we cannot afford any delays.  
 
Both the EU and the U.S. have put in place ambitious climate and energy goals to advance the adoption and 
integration of renewable energy sources with battery and hydrogen solutions in particular. However, these 
goals are at risk of being jeopardized if the regulation of critical chemicals needed to manufacture these clean 
solutions such as per-and polyfluoroalkyl substances (PFAS)  is not well-targeted. 
 
Simplistic bans of all subclasses of PFAS risk significantly compromising the climate targets and policy 
frameworks set by the EU and in the U.S. by putting investments into battery and hydrogen technologies to 
a halt.  
 
PFAS are a large, complex and diverse family of manufactured chemicals that includes a broad range of 
substances with different physical, chemical, and toxicological properties and uses.1 Today over 10,000 PFAS 
have been identified. The hazard and risk profile of various PFAS subclasses are very different. Considering the 
hazard and risk profile of some of the PFAS, governments across geographies, including the US and the EU, 
have taken initiative to restrict or ban their use. In Europe five countries (four EU Member States - Denmark, 
Germany, the Netherlands and Sweden - and Norway) submitted a general restriction proposal on PFAS to the 
European Chemicals Agency (ECHA) under the EU chemicals regulation framework (REACH) framework. The 
Hydrogen Council strongly urge all stakeholders to review and comment on both the ECHA proposal in the EU 
(before 25th September) and the U.S. EPA proposal detailing additional designations of PFAS substances under 
CERCLA (before 11th August). 

Proposed bans on PFAS on both sides of the Atlantic must be well-targeted, and it is crucial to ensure that 
all PFAS are not grouped together and a one-size-fits-all regulatory approach for this wide range of 
substances is avoided, as it would be neither scientifically accurate nor appropriate.2,3, 4 

It is key to distinguish fluoropolymers and perfluoropolyethers used in water electrolysis and fuel cells 
technologies from the above mentioned PFAS. Fluoropolymers and perfluoropolyethers such as 
perfluorosulfonic acid ionomers are a unique subclass of PFAS and require a different environmental and 
human-health risk assessment. Fluoropolymers and perfluoropolyethers are molecules that are inert and 
relatively large. Moreover, fluoropolymers have thermal, chemical, photochemical, hydrolytic, oxidative, and 

 
 



 

 2 

biological stability. Due to these properties, many of these substances are unable to penetrate biological 
structures and therefore present a lower risk compared to other PFAS.4,5 

Fluorpolymers and perfluoropolyethers satisfy the OECD criteria to be considered ‘Polymers of Low 
Concern’2,3 as they constitute a unique subclass of PFAS inherently different from legacy PFAS such as PFOA and 
PFOS. Life cycle impacts of fluoropolymers does not pose any threat to human health or environment when 
used in the hydrogen economy provided that A) principles of responsible manufacturing5 are respected and B) 
industry focuses on building robust recycling practices, many of which are already in place,7,8,9 driven by needs 
for both PGM and fluoropolymer reuse.10,11,12  

Fluoropolymers and perfluoropolyethers are vital to the critical industries that are the foundation of our 
sustainable future, including the hydrogen infrastructure, semiconductor manufacturing, and electric vehicle 
(EV) batteries. Ensuring that industry has the regulatory certainty to develop, manufacture and bring 
commercially viable chemistries to market in the EU and in the U.S. is essential for maintaining the EU and the 
U.S. industry competitiveness. 

Fluoropolymers and perfluoropolyethers are key enablers for water electrolysis and fuel cell technologies, and 
the hydrogen economy more widely, and are crucial for their performance and durability. A blanket restriction 
or ban of all PFAS subclasses will have a negative impact on the introduction and commercialization of 
hydrogen technology and therefore significantly stall the progress towards net zero goals, without delivering 
the desired human health and environmental benefits.  

Policies need to evolve rapidly to support manufacturing capacity as the hydrogen market grows. For example, 
the US Department of Energy’s 2022 critical supply chain report on hydrogen electrolyzers and fuel cells plots 
a dramatic increase in the demand for PFSA-based electrolyser membranes manufactured in the U.S. in the 
next 30 years. According to the Department’s analysis, by 2050, it is expected that 2.25 million square meters 
per year of membranes for electrolysers will need to be manufactured to meet demand.  

Regulatory uncertainty will drive the downstream critical product manufacturers to postpone or move their 
investments from the U.S. and EU to other geographies. This would have a catastrophic effect on the domestic 
hydrogen supply chains for these regions and could mean that both the U.S. and EU will not have access to the 
critical chemistries necessary to meet the hydrogen demands of consumers, particularly those from hard-to-
abate sectors.13 

Considering the above, it is critical that decision-makers (i) recognize that fluoropolymers and 
perfluoropolyethers satisfy the OECD criteria to be considered ‘Polymers of Low Concern’ and are inherently 
different from legacy PFAS such as PFOA and PFOS, (ii) provide a stable and clear regulatory framework 
allowing the use of fluoropolymers and perfluoropolyethers in hydrogen and fuel cells industry and (iii) 
advance efforts to incentivize robust recycling infrastructure. Failure to provide regulatory certainty on 
manufacturing and use of fluoropolymers and perfluoropolyethers risks putting hydrogen economy 
development to a halt and precluding investments in electrolysis and fuel cells technologies both in the EU 
and in the US despite ambitious policy goals.  
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Figure 1. US annual (a) and cumulative (b)use of PFSA polymer electrolyte membrane in PEMFC and PEMEC systems from 
current to 2050 (original work)14 

 

References and relevant sources:  
 

1) Organisation for Economic Co-operation and Development (OECD). 2021. Reconciling Terminology of the Universe of 
Per- and Polyfluoroalkyl substances: Recommendations and Practical Guidance. Series on Risk Management No. 61. 
https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/terminology-per-andpolyfluoroalkyl-
substances.pdf 

2) Testimony of Peter Grevatt, Director, Office of Ground Water and Drinking Water, EPA, before the House Committee on 
Energy and Commerce, Subcommittee on Environment; hearing on Perfluorinated Chemicals in the Environment: An 
Update on the Response to Contamination and Challenges Presented, September 6, 2018. 

3) Henry, Barb & Carlin, Joseph & Hammerschmidt, Jon & Buck, Robert & Buxton, L. & Fiedler, Heidelore & Seed, Jennifer & 
Hernandez, Oscar. (2018). A Critical Review of the Application of Polymer of Low Concern and Regulatory Criteria to 
Fluoropolymers. Integrated Environmental Assessment and Management. 14. 10.1002/ieam.4035. 

4) Korzeniowski et al. (2022). A critical review of the application of polymer of low concern regulatory criteria to 
fluoropolymers II: Fluoroplastics and fluoroelastomers. Integrated Environmental Assessment and Management, 
https://doi.org/10.1002/ieam.4646 

5) Monograph on Immunotoxicity Associated with Exposures to PFOA and PFOS. Research Triangle Park, NC: National 
Toxicology Program, 2016 

6) Solvay 2022 Annual Integrated Report, New Growth Platform: “the platform will address the end of life of products, 
helping to close the loop and foster circularity. For our durable and long-lasting advanced polymers, recycling and reuse 
are the preferred ways to do this, but in cases where neither is possible, such as ingredients in consumer formulations, 
developing molecules that do no harm to people or the planet is our imperative.” p22. 

7) D. E. Curtin et al., J. Power Sources 131 (2004) 41 - 48 
8) C. H. J. Healy et al., Fuel Cells 5 (2005) 302-308 
9) G. A. Schuler, Dissertation ETH Zürich, ethz-a-006027122, Kap.6.5.3 
10) Press Release : „Heraeus Precious Metals invests about 35 million euros in the expansion of precious metals recycling in 

Hanau, Germany” (16th of May 2023). 
11) M. Carmo et al., „PEM water electrolysis: Innovative approaches towards catalyst separation, recovery and recycling”, 

International Journal of Hydrogen Energy 44 - 7 (2019) p3450-3455.  
12) N. Haque, S. Giddey, S. Saha, P. Sernia, Recyclability of Proton Exchange Membrane Electrolysers for Green Hydrogen 

Production. In: , et al. New Directions in Mineral Processing, Extractive Metallurgy, Recycling and Waste Minimization. 
TMS 2023. The Minerals, Metals & Materials Series. Springer, Cham. (2023) https://doi.org/10.1007/978-3-031-22765-
3_14.  

https://doi.org/10.1002/ieam.4646
https://www.solvay.com/sites/g/files/srpend221/files/2023-05/solvay-2022-annual-integrated-report.pdf
https://www.heraeus.com/en/hpm/company/hpm_news/2023_hpm_news/35_million_euros_in_the_expansion_of_precious_metals_recycling.html
https://doi.org/10.1016/j.ijhydene.2018.12.030
https://doi.org/10.1007/978-3-031-22765-3_14
https://doi.org/10.1007/978-3-031-22765-3_14


 

 4 

13) U.S. Department of Energy Response to Executive Order 14017, “America’s Supply Chains,” Water Electrolyzers and Fuel 
Cells Supply Chain, 2022. 

14) U.S. Department of Energy Response to Executive Order 14017, “America’s Supply Chains”, Water Electrolysers and Fuel 
Cells Supply Chain Deep Dive Assessment, February 2022  

15) Hydrogen Europe Position Paper on PFAS, “The importance of fluoropolymers across the hydrogen value chain,  
and impacts of the proposed PFAS restriction for the hydrogen sector “, (2023). 

https://hydrogeneurope.eu/wp-content/uploads/2023/02/Hydrogen-Europe-position-paper-on-PFAS-ban_v12_FINAL.pdf

