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DuPont™ Tedlar®:  
A Non-PFAS Fluoropolymer

Abstract

Per- and polyfluoroalkyl substances (PFAS) are a class of chemicals that are subject 
to increasing regulatory pressure.  To be considered a PFAS, a substance must 
meet regulatory definitions based on structure.1-4 While many fluoropolymers have 
been classified as PFAS, polyvinyl fluoride (PVF) does not meet the definition of 
a PFAS due to the lack of full fluorination and the presence of hydrogen on each 
carbon on the backbone. The presence of hydrogen makes PVF susceptible to 
attack by free radicals and oxidation, resulting in breakdown in the environment 
and mineralization during incineration. Accordingly, PVF has been identified by 
scientific and regulatory bodies as not posing the same environmental persistence 
concerns associated with PFAS.

Background: Per- and Polyfluoroalkyl Substances (PFAS)

Per- and polyfluoroalkyl substances (PFAS) are a group of synthetic chemicals that have 
been in use since the 1940s and can be found in a wide range of industrial and consumer 
products. These substances have been widely used because of the unique properties 
imparted by fluorination; they are highly inert, chemically and stain resistant, water and 
oil repellant, and have extreme thermal, hydrolytic, and UV light stability. 

The definitions of PFAS encompass thousands of fluorinated substances and varies from 
one regulation to another. These regulatory definitions were designed to encompass 
substances that do not degrade under normal environmental conditions and are 
therefore persistent, or those that have potential to degrade into other substances that 
may persist in nature. 
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Although there is not one universal definition of PFAS, current regulatory definitions 
uniquely include the requirement of at least one fully fluorinated carbon. This simple 
structural requirement aligns with the scientific understanding of fluoropolymer 
degradation and aims to address via regulation the concern for persistence of PFAS 
polymers and their concern for substances formed during degradation. Saturation 
with fluorine prevents free radical attack or oxidation of the backbone, leading to 
environmental persistence.

Defining and Regulating PFAS 

The Organisation for Economic Co-operation and Development (OECD) is an international 
organization that works to promote policies and serves as a forum for governments 
to collaborate and develop best practices for policy development. Many individual 
government regulations closely follow the definition of PFAS from OECD. Its current 
definition is:1,9 

“PFAS are defined as fluorinated substances that contain at least one fully fluorinated 
methyl or methylene carbon atom (without any H/Cl/Br/I atom attached to it), i.e., with 
a few noted exceptions, any chemical with at least a perfluorinated methyl group (–
CF3) or a perfluorinated methylene group (–CF2–) is a PFAS.”

Subsequent OECD work further clarified the life cycle behavior of fluoropolymers, 
reinforcing the structural basis of the PFAS definition.2,9

This definition was recently endorsed by a substantial group of prominent environmental 
scientists with expertise in per- and polyfluoroalkyl substances as being the most 
comprehensive definition of PFAS.5

The definition of PFAS used by the European Chemicals Agency (ECHA), which is 
responsible for managing the chemicals legislation in the European Union including 
the REACH regulation, closely follows the definition from OECD within their restriction 
proposal.2 

“Per- and polyfluoroalkyl substances (PFASs) defined as: Any substance that contains 
at least one fully fluorinated methyl (CF3–) or methylene (–CF2–) carbon atom (without 
any H/Cl/Br/I attached to it).”
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The Environmental Protection Agency of the United States (EPA) has also implemented a 
reporting recordkeeping requirement for PFAS, which adopted a similar definition:3 

“PFAS is defined as including at least one of these three structures:

• R– (CF2) –CF(R’)R”, where both the CF2 and CF moieties are saturated carbons;

• R–CF2OCF2-R’, where R and R’ can either be F, O, or saturated carbons; and

• CF3C(CF3)R’R”, where R’ and R” can either be F or saturated carbons.”

Individual states within the United States have also adopted their own definitions. Notably, 
the state of Maine uses perhaps the broadest definition:4 

““Perfluoroalkyl and polyfluoroalkyl substances” or “PFAS” means substances that 
include any member of the class of fluorinated organic chemicals containing at least 
one fully fluorinated carbon atom.”

Again, these definitions all require at least one fully fluorinated carbon to be present in the 
molecule for the material to be considered a PFAS.

Polyvinyl Fluoride is a non-PFAS Fluoropolymer

Polyvinyl fluoride does not have a fully fluorinated carbon and therefore is outside of 
all current regulatory definitions of PFAS. The structure, shown in Figure 1, includes a 
hydrogen atom on each carbon on the polymer backbone. This important structural 
distinction means that the polymer can degrade.

In fact, polyvinyl fluoride was used as an example of a non-PFAS material in the OECD 
publication defining PFAS,1 and was specifically cited as a non-PFAS material and a viable 
alternative to PFAS in the ECHA restriction report.6

“Polyvinyl fluoride (PVF) is a partial fluorinated fluoropolymer and therefore not a 
PFAS, which could be an alternative fluoropolymer to polymeric PFAS such as PVDF 
and PTFE for certain applications in transport, electronics, and the energy sector.”
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In addition to PVF not being a PFAS, there are no other raw materials, surfactants, or other 
ingredients that meet the definition of PFAS in PVF made by DuPont™ Tedlar®. As such, 
PVF and its supply chain do not meet current regulatory definitions of PFAS and are not 
subject to PFAS-specific restrictions.

Figure 1:  The structure of PVF does not include any fully fluorinated carbons.  

The hydrogens can be abstracted, enabling oxidative degradation of the carbon backbone.

Degradation Products of Polyvinyl Fluoride

The structure of polyvinyl fluoride, illustrated in Figure 1, does not include any carbons 
that are fully saturated with fluorine. This leaves the backbone of the polymer susceptible 
to free radical attack and oxidative degradation. Previous studies have shown that 
hydrogen is abstracted from the backbone, leaving a free radical that is susceptible to 
oxidation and formation of a peroxide radical. This radical further degrades by breaking 
the backbone carbon chain, splitting the polymer into two shorter segments. The terminal 
groups of these polymer segments are carboxylic acids. The shorter chains thus formed 
are similar to the original chain, and therefore also subject to further oxidation and chain 
length reduction. This mechanism, illustrated in Figure 2, would continue until the chain 
is fully consumed, and the polymer has been converted into carbon oxides, water, and 
fluoride ions.7 
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Figure 2:  PVF degrades through hydrogen abstraction, oxygen insertion in the backbone, and chain scission.  

This process produces increasingly shorter segments, terminating in carbon oxides, water, and fluoride ion.  

No degradation products meeting current PFAS definitions are produced.7  

The theoretical degradation mechanism is confirmed experimentally. The resulting 
thermal oxidation products of PVF are primarily carbon oxides, water, and HF. Some 
additional products are detected which result from the incomplete oxidation, which 
appear as shorter chain hydrocarbons and some of their mono-fluorinated analogs. 
However, none of these fluorinated species have more than a single fluorine attached to 
a carbon and therefore would be susceptible to further oxidation and degradation in the 
environment, again resulting in carbon oxides, water, and fluoride ions as the terminal 
products.8 These results are summarized in Figure 3.

Figure 3:  Oxidative degradation of PVF results primarily in carbon oxides, water, and fluoride ions.  

Other products of incomplete oxidation are non-fluorinated hydrocarbons and mono-fluorinated  

analogs which can be further oxidized to result in carbon oxides, water, and fluoride ions. 
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The safe degradation profile positions PVF as a sustainable and high-performance 
alternative to traditional fluoropolymers. The single fluorine still provides enough stability 
to the polymer to enable the outstanding weatherability, hydrolytic and UV stability, and 
chemical resistance that defines fluoropolymers, adding tremendous value to a wide range 
of applications in a variety of industries. This durability in harsh environments comes 
without compromising on environmental sustainability. 

Summary

PFAS regulations are written to restrict the use of fluorinated substances that are 
environmentally persistent, or those that produce degradation products that are 
environmentally persistent. These regulations have specifically excluded PVF due 
to its lack of a fully fluorinated carbon, which enables it to degrade. Experiments 
demonstrate that the degradation of PVF also does not produce PFAS byproducts. 
Because PFAS regulations are grounded in structural and persistence criteria, the non-
PFAS status of PVF is expected to remain robust as regulatory frameworks continue 
to evolve. PVF therefore represents an alternative choice for industries seeking high-
performance fluoropolymers.

For further information, please contact your DuPont representative. For more information in  
DuPont Sustainability initiatives, please visit: https://www.dupont.com/about/sustainability.html.

https://www.dupont.com/about/sustainability.html
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The information provided in this whitepaper is based upon DuPont’s interpretation of current published regulations on the subject and at the date of its 
publication. It may be subject to revision as new or modified regulations come into effect.  Customers should perform their own diligence and interpretation 
of regulations in their geography and this information is not intended to substitute for any testing you may need to conduct to determine for yourself 
the suitability of our products for your particular purposes. SINCE WE CANNOT ANTICIPATE ALL VARIATIONS IN END-USE AND DISPOSAL CONDITIONS, 
DUPONT DE NEMOURS, INC. AND ITS AFFILIATES MAKE NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND ASSUMES NO LIABILITY IN CONNECTION WITH ANY USE OF THIS PRODUCT AND 
INFORMATION. The customer is solely responsible to determine whether DuPont products are suited for customer’s intended purpose or application and 
may contact DuPont technical experts for more product details prior to sourcing products. DuPont disclaims liability for any incidental or consequential 
damages resulting from customer’s use of DuPont products. This information is not intended as a license to operate under or a recommendation to infringe 
any trademark, patent or technical information of DuPont or other persons covering any material or its use. For further information, please contact your 
DuPont representative. For more information in DuPont Sustainability initiatives, please visit: https://www.dupont.com/about/sustainability.html

© 2026 DuPont. All rights reserved. DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, SM, or ® are owned by affiliates 
of DuPont de Nemours, Inc. unless otherwise noted. 
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