	Substance: Per- and polyfluoroalkyl substances (PFAS)
EC number: -
CAS number: -
	Annex XV report Third Party Consultation
From 22/03/2023 to 25/09/2023



General comments and answers to specific information requests

Specific information requests:

1. Sectors and (sub-)uses: Please specify the sectors and (sub-)uses to which your comment applies according to the sectors and (sub-)uses identified in the Annex XV restriction report (Table 9). If your comment applies to several sectors and (sub-)uses, please make sure to specify all of them.

2. Emissions in the end-of-life phase: The environmental impact assessment does not cover emissions resulting from the end-of-life phase. To get a better understanding of the extent of the resulting underestimation, (sub-)use-specific information is requested on emissions across the different stages of the lifecycle of products, i.e. the manufacture phase, the use phase and the end-of-life phase. Please provide justifications for the representativeness of the provided information. In particular:
a. Please provide, at the (sub-)use level, an indication of the share of emissions (as percentages) attributable to these three different stages. An indication of annual emission volumes in the end-of-life phase at sector or sub-sector level would also be appreciated.
b. If possible, please provide for each (sub-)use what share of the waste (as percentages) is treated through incineration, landfilling and recycling. Please provide information to justify the estimates as well as information on the form of recycling referred to.

3. Emissions in the end-of-life phase: With respect to waste management options, additional information is requested on the effectiveness of incineration under normal operational conditions (for different waste types, e.g. hazardous, municipal) with respect to the destruction of PFAS and the prevention of PFAS emissions.

4. Impacts on the recycling industry: To get an understanding of the impacts of the proposed restriction on the recycling industry, information is requested on:
a. The impacts that the concentration limits proposed in paragraph 2 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) have on the technical and economic feasibility of recycling processes (together with a clear indication on the waste streams to which the described impacts relate).
b. The measures that recyclers would need to take to achieve the proposed concentration limits.
c. The costs associated with these measures.

5. Proposed derogations – Tonnage and emissions: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several proposed derogations. For these proposed derogations, information is requested on the tonnage of PFAS used per year and the resulting emissions to the environment for the relevant use. Please provide justifications for the representativeness of the provided information.

6. Missing uses – Analysis of alternatives and socio-economic analysis: Several PFAS uses have not been covered in detail in the Annex XV restriction report (see uses highlighted in blue and orange in Table A.1 of Annex A of the Annex XV restriction report). In addition, some relevant uses may not have been identified yet. For such uses, specific information is requested on alternatives and socio-economic impacts, covering the following elements:
a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.
b. The key functionalities provided by PFAS for the relevant use.
c. The number of companies in the sector estimated to be affected by the restriction.
d. The availability, technical and economic feasibility, hazards and risks of alternatives for the relevant use, including information on the extent (in terms of market shares) to which alternative-based products are already offered on the EU market and whether any shortages in the supply of relevant alternatives are expected.
e. For cases in which alternatives are not yet available, information on the status of R&D processes for finding suitable alternatives, including the extent of R&D initiatives in terms of time and/or financial investments, the likelihood of successful completion, the time expected to be required for substitution (including any relevant certification or regulatory approvals) and the major challenges encountered with alternatives which were considered but subsequently disregarded.
f. For cases in which substitution is technically and economically feasible but more time is required to substitute:
i. the type and magnitude of costs (at company level and, if available, at sector level) associated with substitution (e.g. costs for new equipment or changes in operating costs);
ii. the time required for completing the substitution process (including any relevant certification or regulatory approvals);
iii. information on possible differences in functionality and the consequences for downstream users and consumers (e.g. estimations of expected early replacement needs or expected additional energy consumption);
iv. information on the benefits for alternative providers.
g. For cases in which substitution is not technically or economically feasible, information on what the socio-economic impacts would be for companies, consumers, and other affected actors. If available, please provide the annual value of EU sales and profits of the relevant sector, and employment numbers for the sector.

7. Potential derogations marked for reconsideration – Analysis of alternatives and socio-economic analysis: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several potential derogations for reconsideration after the consultation (in [square brackets]). These are uses of PFAS where the evidence underlying the assessment of the substitution potential was weak. The substitution potential is determined on the basis of i) whether technically and economically feasible alternatives have already been identified or alternative-based products are available on the market at the assumed entry into force of the proposed restriction, ii) whether known alternatives can be implemented before the transition period ends (taking into account time requirements for substitution and certification or regulatory approval), and iii) whether known alternatives are available in sufficient quantities on the market at the assumed entry into force to allow affected companies to substitute.

A summary of the available evidence as well as the key aspects based on which a derogation is potentially warranted are presented in Table 8 in the Annex XV restriction report, with further details being provided in the respective sections in Annex E.

To strengthen the justifications for a derogation for these uses, additional specific information is requested on alternatives and socio-economic impacts covering the elements described in points a) to g) in question 6 above.

8. Other identified uses – Analysis of alternatives and socio-economic analysis: Table 8 in the Annex XV restriction report provides a summary of the identified sectors and (sub-)uses of PFAS, their alternatives and the costs expected from a ban of PFAS. More details on the available evidence are provided in the respective sections in Annex E.

For many of the (sub-)uses, the information on alternatives and socio-economic impacts was generic and mainly qualitative. In particular, evidence on alternatives was inconclusive for some applications falling under the following (sub-)uses: technical textiles, electronics, the energy sector, PTFE thread sealing tape, non-polymeric PFAS processing aids for production of acrylic foam tape, window film manufacturing, and lubricants not used under harsh conditions.

More information is needed on alternatives and socio-economic impacts to conclude on substitution potential, proportionality, and the need for specific time-limited derogations. Therefore, specific information (if not already included in the Annex XV restriction report or covered in the questions above) is requested on alternatives and socio-economic impacts covering the elements listed in points a) to g) in question 6 above.

9. Degradation potential of specific PFAS sub-groups: A few specific PFAS sub-groups are excluded from the scope of the restriction proposal because of a combination of key structural elements for which it can be expected that they will ultimately mineralize in the environment. RAC would appreciate to receive any further information that may be available regarding the potential degradation pathways, kinetics or produced metabolites in relevant environmental conditions and compartments for trifluoromethoxy, trifluoromethylamino- and difluoromethanedioxy-derivatives.

10. Analytical methods: Annex E of the Annex XV restriction report contains an assessment of the availability of analytical methods for PFAS. Analytical methods are rapidly evolving. Please provide any new or additional information on new developments in analytics not yet considered in the Annex XV restriction report.
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Company name confidential:
Yes
	General Comments:
-

	
	
	Answer to specific info request 1:
We believe that pfas as used by industry today do not cause the damage for which they are at risk of being banned
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<redacted>
Privacy statement:
No confidential information is included
	General Comments:


The Etienne Lacroix Group is a pyrotechnic systems Integrator, providing applications to the defence in particular with its subsidiary LACROIX  located in the south of France.

A short presentation of the company and the general comment in response of this public consultation on the proposed restriction for PFAS are provided in the section IV.

This general comment was written by several companies, all members of the French Land Defence and Security Industry Association (GICAT). These companies have two main common points: the Pyrotechny and its applications in the defense field. They have been working together in a REACH working group since 2009.




	
	
	Answer to specific info request 1:
The Annex XV restriction report version 2 does not cover relevant nor essential uses of fluoropolymers in the critical sector of « the defence » . In annex A, table A.1. Pyrotechnics and Defense Industry are mentioned as uses not researched in details.  The target of LACROIX’s reply is to give more details on this sector and on a specific sub-use described below.  Sector : Defence  Use: a complete range of self-protection pyrotechnic systems for airborne applications.  Sub-use: Manufacture of pyrotechnic compositions Manufacture of pyrotechnic compositions integrated in passive countermeasures systems to protect aircrafts against every threat.  A range of flares and decoys are designed to protect combat jets (Mirage 2000, Rafale, Super Etendard) transport aircrafts (C130, C160, A400M) and helicopters (Puma, Super Puma). The current type of pyrotechnic infrared flares used to cover military applications is a composition magnesium, Teflon®, Viton® (MTV).  The paragraphs below explain why Teflon® and Viton® are essential to maintain the capability of our armed forces. Infrared flares are pyrotechnic devices which emit a defined intensity of radiation in the IR region of the electromagnetic spectrum in addition to visible radiation. When ejected from an aircraft, the flares present a more attractive IR signature than that of the target and thus decoy the missile seeker away from the aircraft. The decoy flare emission should be larger than that of the aircraft in the spectral waveband of operation of the IR missile seeker so that the decoy becomes a prominent target for the missile. The targeted aircraft can protect itself from an IR missile attack by ejecting IR decoy flares. Each decoy flare is design to protect one type of aircraft, which is equipped by a specific launcher. Without this protection, no aircraft should be allowed to take off.   For the first time in 1968, literature refers to the use of magnesium/PTFE mixtures in infrared decoy flares and gives details on caloric data and ignition sensitivity (Military and civilian Pyrotechnics, from ELLERN H. (1968). Over the years, improvements have been made in terms of performance and safety of the MTV decoy flares, which are still the most widely used flares.   Why MTV formulations have to be considered as an essential use of fluoropolymers as PTFE and VITON® ?  • To obtain the best performances of the flares : The performance of the flares invariably depends upon both the design and chemical nature of the IR-producing formulations. Parameters such as shape, size, weight, burning characteristics and IR output play an important role at the time of selection of a suitable formulation for a specific purpose. In particular, the IR output of a pyrotechnic formulation depends on the nature of its combustion products, their concentration in the flame, their emissivity and flame temperature and mass burning rate. The particularity of the MTV formulation is its emission of a radiant energy partly in the IR range and partly in the visible range with a minimum amount of smoke.  The main reaction on combustion of magnesium with PTFE is shown in the equation below:  2nMg + -(C2F4)n-  2nMgF2 + 2nC = 23 Kcalg-1  The heat generated heats up carbon black to a temperature  2200°K, yielding radiant emittance values comparable to those of a black-body. Thus MTV spectral distribution displays the peak maximum at 2,0 µ and strong emission bands at 4,3 µ due to carbon dioxide. MTV formulations emit a high order of IR intensity because of the presence of fluorine therein. The last important point is that the MTV formulation does not produce oxygen and does not react with the ambiant air to generate gas as CO and CO2. (High Energy Materials – propellants, explosives and Pyrotechnics » from Jai Prakash Agrawal (2010))  • To assure a good ageing of the flares :  The shelf-life of an ammunition is about 10 to 15 years. It means that the pyrotechnic composition must be very stable over time in hard environmental conditions (high and low temperatures, humidity, vibrations, …). Fluoropolymers are chemically very stable over time and fullfill their mission during the entire life of the ammunition.  In addition, the proposal of restrictions on PFAs concerned also the placing on the market of articles which contains 250 ppb of PFAs. Ammunition and pyrotechnic components are considered in majority as articles. Some of them are only a part of a complex system, integrated later by our customers to be placed on the market. Another consequence of the restriction is that the ammunition and/or pyrotechnic or not components already in stocks of our customers (in particular of the DGA in France) can no longer be used after the date of application of the restrictions and have to be destroyed by fire.

	
	
	Answer to specific info request 2:
Production site : First and foremost, the production sites of MTV formulations are often located in more remote regions, a combination of a large space and the low urbanization of rural areas. It is necessary to maintain suffisant regulatory hazards zones between the population outside the production site but also between each building of the production site depending on the type of activities realized (production, storage, transport, testing areas…) and the quantity implemented.   Manufacture :  Processing of magnesium Teflon® Viton® (MTV) or magnesium Teflon® (MT) :   Several types of granular PTFE are used to produce about more than 40 different versions of MTV formulations.  • Production process of MTV formulations. The flow chart of MTV flare production line (Metal fluorocarbon based Energetic Materials, First edition, Ernst Christian Koch) is presented in a document called "Production process of MTV" provided in section IV.  It  starts with the weighting out the amounts of PTFE which is granular (the average particle size is between 100 to 800 µm). The weighting out PTFE and VITON do not generate dust nor waste. In conformity with the study of safety for each operation of the production process approved by the french legal authority, the filling capacity of the blender (batch size) is few kilograms of pyrotechnic composition. VITON® is used as a binder in the formulation and dissolved in acetone. The viscous solution is introduced in the blender. The mixture is realized in wetted conditions with no generation of dust and in specific working places with strong walls, where operators are forbidden for safety reasons. They are not exposed to chemicals.  The granulated composition is pressed into its final shape with molding tools.  The drying of the composition is realized in an oven but not completely, also for safety reasons.  A table which sums up the safety information at each working place of the process is presented also in the document called " "Production process of MTV" .  The manufacturing of pyrotechnic formulation is regulated by plenty rules and regulations to protect the employees against a pyrotechnic hazard. Collective protection (screen, strong walls, automatic process), and personal protection equipments (Fire protective clothes, leather gloves, glasses, conductive safety shoes) are ever mandatory to be safeguarded in the case of an accidental ignition of the composition.

	
	
	Answer to specific info request 3:
The flares compositions are released over a wide geographical area, both from a perspective of spreed of travel of the aircraft and the altitudinal variations.  Ernest Koch has described the manufacture of toxic products of combustion of MTV and points out that the most toxic possible by-products (e.g. HF and MgF3) are calculated to be released at low concentrations due to the speed and trajectory of the aircraft and dispensing system (Metal fluorocarbon based Energetic Materials, First edition, Ernst Christian Koch). In particular, it ought be noted that HF is lighter than air and is less likely to « settle » (Energetic Materials and Munitions - Life Cycle Management, Environment Impact and Demilitarization » by Adam S. Cumming and Mark S. Johnson).  End of life of the flare : Concerning PTFE and VITON® : No waste from the processing production of MTV : very, very low quantity of fluoropolymers is sent to be incinerated by a permitted industrial waste facility per year. These polymers have no shelf life to be used. In consequence, they can be ever kept.  Concerning the MTV composition : pyrotechnic compositions are mandatory destroyed by fire on a specific outdoors area in the production site. This rarely happens. Never more than 100kg of fluoropolymers per year. As decribed by Ernest Koch, MTV will generate hydrogen fluoride and metal fluorides as magnesium fluoride and carbon soot as part of smoke formation. Ernest Koch states the important fact that in the open air, the dispersal of these products is much greater than in enclosed spaces.

	
	
	Answer to specific info request 4:
Manufacture of MTV not concerned by the recycling.

	
	
	Answer to specific info request 6:
a - Sector of defense - Sub-sector: Pyrotechnic systems integrator Use: a complete range of self-protection pyrotechnic systems for airborne applications. Sub-use: Manufacture of pyrotechnic compositions Annuel tonnage: less than 5 tons of PTFE and VITON  Annuel emission: very low emission (no dust, no waste of raw material) - about 100 kg are eliminated with the wastes of pyrotechnic compositions (see details in paragraph 3)  b - Information are provided in detail in the paragraph 1of this section.  c - In France, LACROIX is the only industrial to provide the Armed Forces with a complete range of self-protection pyrotechnic systems using MTV. There is only one competitor in Europe.  d - Up to now, there were no restriction on fluoropolymers which are not classified for a hazard for the health or for the environment. Finding an alternatives for MTV compositions was never identified as a priority. No study was conducted to find alternatives. Fluoropolymers are the most consistent/unique choice of material from 1970’s.  e - The time expected to be required for substitution (including any relevant certification or regulatory approvals) : More than 25 different ammunitions adapted to different threats and to different IR signatures of aircrafts and helicopters exist today. For each one, the formulation of the MTV composition is adapted (rates and types of magnesium (atomised or granular), type of PTFE (free flowing, recycling, several granulometries). So, it is not one but many alternatives that must be found to meet all the required properties. In the case of alternatives found, the usual time to qualify a solution in one ammunition is around 8 years.   The substitution will be not considered as a minor modification. In consequence, all the performances have to be tested.  f - No study conducted to answer to this hypothesis.  g - Economic impact of non observance of custumers’s contracts : A direct cost : In the case of the restriction on fluoropolymers shall apply 18 months from the entery into force, the impact on the annual sales turnover of LACROIX in the air sector would be estimated as > 70 %. This data is calculated with LACROIX knowledge of the sales planned from 2027 for the French forces and exports to other forces. It is stated that LACROIX will have to pay at least 10 or 20 % of the value of the committed market to repair the damage of the non-observance of the contracts.  Indirect cost : The non-respect of the contracts or the tacit engagements to supply with the « consumable » would be an unmeasurable impact on the reputation of LACROIX and its future markets. Loss of employment : 20 to 50 employees from the production and support services.
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Request for exemption

Type:
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Company
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<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
FUJIKO,We are manufactured and sold as a mold release film for silicone adhesives.
If this becomes unusable,slicone adhesive film cannot be produced.
Silicone adhesive film is used in semiconductors,electronics,patches,special packaging materials,etc, and is a material that has excellent heat resistance,weather resistance,and flexibility, and the release film is also a material that cannot be replaced.
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	General Comments:
-
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<redacted>
Privacy statement:
Protection of commercial interest and intellectual property
	General Comments:
Through extensive material testing and research into alternatives to PFAS presented in the confidential document, ITM Power Plc. has concluded no alternative material is proving capable to replace fluoropolymers for PEM water electrolyser application. Fluoropolymers can’t be surpassed.  Claimed alternatives are alarmingly unconvincing  given ITM’s own extensive knowledge and research into this. They make selective claims based on individual properties rather than a necessary wider group of properties. Those facts are clear and obvious to engineers and scientists at ITM POWER Plc.
ITM POWER Plc. therefore seeks an exemption.
PEM electrolysis breaks up C-F bonds. Multiple references prove this.
Detailed analytical chemistry results prove no PFAS from the EU ‘targeted 20’ list are present at any point of ITM product lifecycle and there is no detectable ‘Total’ PFAS presence as attested by an experienced independent laboratory in solid absorbents or liquid stream of ITM products. At the end of the closed system Lifecyle no detectable PFAS is present in the disposal process also analyzed and this process is imperative due to the presence of valuable metals.


	
	
	Answer to specific info request 1:
Hydrogen from PEM electrolysis can provide up to 75% CO2 industry abatement from carbon intensive Hydrogen production from  steam methane reforming. This can affect multiple sub-sectors as published by Technology University of Munich 'Lifecycle assessment of proton exchange membrane water electrolysis in future energy systems' Sector concerned are: Decarbonising fertiliser,   Decarbonising steel,  Decarbonising glass, Hydrogenation, De-sulphurisation, Hydrocracking Alternative fuels to decarbonize transport SAF, Sustainable Aviation Fuel Etc...
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	Date:
2023/06/15  15:25
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
The use of non-stick coatings is restricted by the ban. These non-stick coatings are indispensable from a technical point of view.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
CP Pumpen AG, CH 4800 Zofingen
Org. country:
Switzerland
Attachment:
<redacted>
Privacy statement:
the attachment includes business data of our company
	General Comments:
Although we of course support all efforts to limit the uncontrolled spread of PFAS in the environment, we criticize that the proposed restriction does not differentiate between fluoropolymers (such as PVDF, ECTFE, FEP, PFA and PTFE as wells as fluoroelastomers - FPM, FFKM, ...) and other PFAS.
We request:
- the restriction proposal to differentiate between the various types of PFAS based of their chemical composition, their toxicological profile and the production method. Not all PFAS are the same and there is no scientific basis to regulate them all the same.
- fluoropolymers to be exempted.
Fluoropolymers use brings significant benefits along the value chain, making them essential in numerous technologies, industrial processes and everyday products. Their chemical inertness and resistance to harsh conditions, corrosion and extreme temperatures (hot and cold) are unique properties, required in a wide range of applications. Banning Fluoropolymers will make it impossible be successful with key initiatives of the European Union: the green deal, the sustainable development goals, energy transition and the European Chips Act.
Most fluoropolymer-based products have been developed to support the EU concept of high safety in the chemical industry, e.g. in chlorine and sulfate production itself and in downstream intermediates such as MNB, TDI, MDI, VCM, HF, etc. The end products are used for all critical purposes, such as environmental protection: climate change mitigation/adaptation, circular economy, water supply sustainability, pollution prevention or biodiversity; human health: public health protection.
Society, governments and the military are affected by the lack of the above products, resulting in missing products and significantly reducing global power.
Any alternative polymer, which has an equivalent link to fluoropolymers, has to provide a same or better compound between the atoms. As a result, these alternatives are expected to show the same long-lasting behavior in the environment.


	
	
	Answer to specific info request 1:
We are a 80 FTE manufacturer of pumps and pumps with inner coatings made from fluoropolymers (PTFE, PFA) and we are using seals and gaskets made from fluoropolymers (PTFE) and O-rings made from FKM or FFKM in our pumps made from ceramics or metal alloys. Our pumps and parts are used in industrial applications in all industries worldwide, especially in the chemical and pharmaceutical industries. In the chemical and pharmaceutical industries in particular, goods made from fluoropolymers are used in virtually every plant as flange seals for pipelines, in valves as valve body- and spindle seals and in pumps as gaskets or internal coatings to convey highly aggressive or ultra-pure gases or liquids to protect the environment for spills or to fluid itself for dilution. The corrosion resistance and high temperature suitability of fluoropolymers are the key factors for the use of fluoropolymers in these applications. The corrosion resistance of FP is based on the compound between carbon and fluorine, which is the strongest compound in organic chemistry. Other polymers do not achieve this corrosion resistance because their chemical compound is destroyed earlier. The used fluoropolymers are extremely expensive (much more expensive than any other polymers that might also be considered for such applications), but are not replaceable due to their unique characteristics. With a ban of fluoropolymers, we will lose our complete business, which will also affect a wide range of sub-suppliers even for parts not made from fluoropolymers (metal parts, ceramic parts, electric and electronic devices). Moreover, we cannot imagine how the chemical and pharmaceutical industries worldwide can meet their high safety and environmental standards without these components, which are essential for the tightness and safety and have been tried and tested for decades. We therefore expect not only an end for machine and plant manufacturers in Europe, but also a migration of end customers, i.e. the chemical and pharmaceutical industry, from Europe to Asia, South America and the U.S. Further details can be found in the attachment.

	
	
	Answer to specific info request 2:
Our goods are used in industrial applications. During our manufacturing, when molding parts from PFA granulate, no waste occurs. Residuals are re-molded and re-used. When machining parts from solid sintered fluoropolymers (e.g. PTFE), we use sintered pre-forms to keep the waste as small as possible. This is done for cost reasons. Our residuals of sintered fluoropolymers are incinerated. Waste incineration above 800 °C ensures that all PFAS are destroyed. There will be no PFAS-emissions. At end-of-life phase, due to their contamination with chemical substances, our goods are collected and properly discharged. Again, waste incineration above 800 °C ensures that all PFAS are destroyed. There will be no PFAS-emissions. (Scientific report on waste incineration and thermal recycling: Chemosphere Volume 226, July 2019, Pages 898-906: Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas. Krasimir Aleksandrov; Hans-Joachim Gehrmann; Manuela Hauser; Hartmut Mätzing; Daniel Pigeon; Dieter Stapf; Manuela Wexler). Further details can be found in the attachment.

	
	
	Answer to specific info request 3:
Our goods are used in industrial applications. At end-of-life phase, due to their contamination with chemical substances, our goods are collected and properly discharged. Waste incineration above 800 °C ensures that all PFAS are destroyed. There will be no PFAS-emissions. (Scientific report on waste incineration and thermal recycling: Chemosphere Volume 226, July 2019, Pages 898-906: Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas. Krasimir Aleksandrov; Hans-Joachim Gehrmann; Manuela Hauser; Hartmut Mätzing; Daniel Pigeon; Dieter Stapf; Manuela Wexler). Further details can be found in the attachment.

	
	
	Answer to specific info request 4:
Case studies already proved recyclability of fluoropolymers (e.g. Dyneon Upcycling plant Burghausen Germany).

	
	
	Answer to specific info request 6:
Further details can be found in the attachment.
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
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<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:

 
<redacted>
Privacy statement:
Please treat this as confidential material because it contains our product technical information, PFAS alternative study data, and confidential information regarding our market share.
	General Comments:
PFASs are used in flat panel displays (FPDs). Since no alternative technology has been found at this time, a regulatory option with a grace period of 12 years is appropriate.
We support the statement made by FCJ on the issues of proposed  restriction, as per attached in Section IV.

	
	
	Answer to specific info request 1:
Materials for flat panel displays (FPDs) such as LCDs and OLEDs

	
	
	Answer to specific info request 5:
Attached as confidential material in Section V.

	
	
	Answer to specific info request 6:
Attached as confidential material in Section V.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Shenzhen Kedali Industry Co., Ltd.
Org. country:
China
Attachment:
<redacted>
Privacy statement:
There are some figures/ information related to Kedali's business secrets.
	General Comments:
Restriction Background
The proposed restrictions in the Annex XV restriction report includes many types of PFAS, and PFA is one of them. However, the restriction report doesn’t differentiate between PFA and other PFAS. PFA has unique properties that distinguish it from other PFAS.

No PFA Alternative
PFA is mainly used for battery lids structure regarding the products produced by Kedali. PFA has excellent resistance to high and low temperature/electrolyte/acid and alkali, which makes it a perfect material for battery lids sealing parts. The battery lids are used for many different purposes, and their safety considerations are thus particularly important. The use of PFA in battery lids can not only meet the strict safety requirements but also provide necessary protection for the internal components of the battery.  (Please refer to Advantages of PFA Lid Sealing Structure in “Section V. Confidential Attachment”  -  this is an analysis received from our supplier )

PFA performance in Battery Lids applications:

Thermal Stability: PFA is able to maintain its physical and chemical properties under high temperature conditions, which is important for battery lids because batteries may generate high temperatures during charging and discharging.
Chemical Inertness: PFA is inert to many chemical substances, i.e. it is not easy to react chemically with other substances.
Electrical Insulation: PFA is a good electrical insulation material, which can effectively isolate the current in the battery and reduce the risk of leakage and internal short circuit.
Corrosion Resistance: PFA has good resistance to many chemicals such as acid, alkali and solvent, which makes PFA in battery lids able to withstand the acidic or alkaline environment generated in the battery and provide protection in the battery environment.
Low Coefficient of Friction: PFA has a low coefficient of friction, which allows it to provide good sliding properties during battery assembly and disassembly, and thus to reducing frictional losses and wear.

Although there are other materials that can be used in battery lids, these materials still have some limitations compared to PFA. Some of the materials that may be used for battery lids, including PP, PPS, PEEK and FKM, perform better than PFA in some aspects, but they are not superior to PFA in other aspects.

PFA has also been proven to be a reliable and effective material for use in battery lids and is so relevant to people’s lives that it cannot be replaced. - (Please refer to The Necessity of PFAS (Perfluorinated and Polyfluoroalkyl Compounds) in Sealing Components in “Section V. Confidential Attachment” )

Low Hazard to Human Health
According to Kedali’s understanding on PFAS Restriction Proposal, it is proposed because PFAS is considered to be extremely harmful to the environment and human health. However, PFA is generally considered to have low hazards to human health for the following reasons:

1. Low Absorption: PFA has low absorption rates in the human body, meaning that it is not easily taken up into the bloodstream after exposure. This characteristic reduces its potential to cause systemic toxicity.
2. Low Acute Toxicity: PFA has low acute toxicity, which means that it does not typically cause immediate harm or severe toxic effects when encountered in high concentrations. This characteristic contributes to its low hazard profile.
3. Stability: PFA is highly stable compounds, making it resistant to degradation in the environment and reducing the likelihood of immediate breakdown into more toxic substances. This stability also contributes to its low hazard potential.
4. Limited Bioaccumulation: While some PFA can accumulate in living organisms over time, the extent of bioaccumulation is generally low compared to other persistent organic pollutants. This limits its potential to reach harmful levels in the food chain and reduces the overall risk to human health.
5. Inertness: PFA is relatively inert substances, meaning it has low reactivity with biological systems. This inertness reduces the likelihood of direct interactions with cellular processes and reduces the potential for adverse health effects.

Request for Exemption
We do not deny that there are many PFAS materials that are extremely harmful to the environment and even to human beings, and such materials should be banned. However, there is no alternative material for PFA and it has low hazard to human health. Therefore, we request for exemption for PFA.

	
	
	Answer to specific info request 6:
For the battery lids produced in Kedali, there is no alternative for PFA. If PFA is banned, Kedali will no longer be able to produce any products containing PFA and export them to Europe, then all the production lines, equipment, toolings, fixtures, manpower, etc. that Kedali has previously invested by Kedali related to these products will lose their value, which will cause a great degree of socio-economic impact:  If PFA is banned, Kedali will not be able to carry out the relevant production, which will result in the following losses in terms of production lines, equipment, tooling/fixtures, manpower, etc. :  Expected losses for Kedali Global:   1) Losses of production lines and equipment are expected to be as high as [CONFIDENTIAL] RMB, or [CONFIDENTIAL] Euros. 2) Losses of toolings/fixtures, etc. are expected to be as high as [CONFIDENTIAL] RMB, or [CONFIDENTIAL] Euros. 3) Loss of manpower is expected to be as high as [CONFIDENTIAL] RMB, or [CONFIDENTIAL] Euros.  Please refer to the Expected losses due to PFA restriction in “Section V. Confidential Attachment” for detailed figures.   The above losses includes both the losses at home and abroad. There are several plants built in Germany, Hungary, Sweden, etc, by Kedali, and all the production lines and equipment, toolings/fixtures prepared in the European countries are based on the cooperated European customers’ actual demands on Battery lids and Cans. If PFA is banned, all the PFA-related products will not be able to produced and used, and both Kedali Europe and all its European customers will suffer a huge loss.  As the PFAS Resitriction is proposed by Europe, Kedali thinks it is necessary to indicate the specific losses in Kedali Europe separatly.   Expected losses for Kedali Europe:   1) Losses of production lines and equipment are expected to be as high as [CONFIDENTIAL] Euros. 2) Losses of toolings/fixtures, etc. are expected to be as high as [CONFIDENTIAL] Euros. 3) Loss of manpower is expected to be as high as [CONFIDENTIAL] Euros.  Please refer to the Expected losses due to PFA restriction in “Section V. Confidential Attachment” for detailed figures.   If Kedali is not able to carry out the relevant production, then many workers will face unemployment, which will have the following impact on society:  Expected unemployment staff for Kedali Europe:  1)The number of unemployed staff abroad is expected to be as high as [CONFIDENTIAL]  Please refer to the Expected losses due to PFA restriction in “Section V. Confidential Attachment” for detailed figures.   Kedali and its customers have a long-term strategic cooperative relationship, which makes Localization a necessity for Kedali. In fact, Kedali is expected to build a few more plants in Europe to meet the customers’ demands. If PFA is banned, then 1) many current workers will face unemployment, as mentioned above; 2) it will be meaningless for Kedali and other companies to build more plants in Europe and employ more local workers, and less employment opportunities, without any doubt, will cause some negative impact on society. 3)Kedali will lose strategic opportunity for globalization.  2)An increase in unemployment can have various impacts on society. Here are some of the common effects:  1. Economic Impact: High unemployment rates can strain the overall economy. With fewer people earning income, there is a reduction in consumer spending, leading to decreased demand for goods and services. This, in turn, can negatively affect businesses, leading to lower profits, potential closures, and reduced investment. 2.Poverty and Income Inequality: Unemployment often leads to financial hardships, particularly for individuals and families who rely on a steady income. Increased unemployment can contribute to higher poverty rates and widen income inequality within society. 3.Social Unrest: A rise in unemployment can lead to social unrest and dissatisfaction, as individuals and communities may become frustrated with their economic circumstances and the perceived lack of opportunities. This unrest can manifest in various forms, including protests, civil unrest, and increased crime rates. 4.Government Finances: Increased unemployment places a burden on government finances. As unemployment rises, there may be an increased demand for social welfare programs, unemployment benefits, and other forms of public assistance. Governments may face challenges in managing these increased expenditures while balancing the budget.  A large part of the battery lids produced by Kedali is exported to Europe, and the annual sales in Europe is about [CONFIDENTIAL] Euros. If PFA is banned and the related products cannot be exported to Europe, it will have an equally large social and economic impact on related industries in Europe.   Please refer to the Expected losses due to PFA restriction in “Section V. Confidential Attachment” for detailed figures.

	
	
	Answer to specific info request 7:
For PFA, there are no technically and economically feasible alternatives at this stage, nor are there any alternative-based products available on the market.  Therefore, if PFA is banned, there will be no possibility to be exempted from a series of social and economic impacts caused by PFA ban.

	
	
	Answer to specific info request 8:
See the answer in Comments for Specific Information Request No. 6 for details.
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<redacted>
	General Comments:
Our company is an international group active in the design, manufacture, and sale of finished watches, jewelry, watch movements, and components. Our group supplies nearly all components required by its watch brands which in turn supply watch movements (i.e. the mechanism of a watch) and components to third-party watchmakers in Switzerland and around the world.
One company of the group is specialized in the production and commercialization of lubricants and epilames, used primarily for watchmaking applications. This company is supplying the watch brands as well as third-party watch manufacturers.
Our company values the opportunity to submit comments regarding the proposed restriction of PFAS under the REACH Regulation. With this contribution, we would like to express our concerns regarding the absence of derogations for the manufacture and use of the so-called “epilame” and “epilame mixtures” for the lubrication process of internal watch movement parts. Epilame mixtures are manufactured using fluorinated polymers (epilame), considered as PFHxA-related substances in the context of the restriction proposal on PFHxA, and a fluorinated gas-based carrier fluid, which falls under the scope of the currently proposed PFAS definition.
To note, a derogation request for the epilame (fluorinated polymers) was submitted during the consultation phase of the restriction proposal on PFHxA. This derogation was included in the restriction proposal by the Dossier Submitter, and supported by the Risk Assessment Committee (RAC) and the Socio-Economic Assessment Committee (SEAC).
Despite this, the PFAS restriction proposal proposes to ban the placing on the market and use of epilame mixtures and watches containing epilames 18 months after entry into force. As the epilame coating is required to ensure the proper lubrication of the mechanical parts of watches, the ban will make it virtually impossible to ensure the proper manufacturing of watches, as well as the servicing of watches currently used by consumers. Our company is continuously evaluating and looking for alternatives to its materials from both an environmental and cost perspective. To date, no alternative materials have been identified that can replace PFAS on performance/functionality and that would be less harmful to the environment.
In the context of the PFAS restriction proposal, we want to request the following permanent derogation:
5. By way of derogation, paragraphs 1 and 2 shall not apply to:
xx. epilame used in watches;
xx. epilame mixtures used in watch manufacturing and servicing;
xx. recycled fluorinated gases making use of a derogation according to paragraph 5 xx) [epilame mixtures used in watch manufacturing and servicing];

	
	
	Answer to specific info request 1:
This contribution applies to the following use sectors: lubricants (sector as a whole) and applications of fluorinated gases (solvents).  More specifically, it addresses the use of PFAS, including fluorinated polymers (lubricant sector) and fluorinated-based carrier fluids (solvent sector), for the manufacture of epilame mixtures to be used as a part of the lubrication process for internal watch movement parts in mechanical and quartz watches.

	
	
	Answer to specific info request 2:
Regarding question 2.a, please refer to Question 6(a). Regarding question 2.b: All wastes from production are collected and properly incinerated. Where we operate, special waste treatment companies are authorized by national authorities to collect the waste of fluorinated compounds. Subsequently, these substances are subject to high-temperature incineration.  In the last decade, a growing demand for recycling epilame mixtures has been observed. End users having large volumes of expensive epilame mixtures are increasingly asking for cost effective recycling solutions instead of destruction.

	
	
	Answer to specific info request 3:
See our answer to question 6.a.ii of our confidential version.

	
	
	Answer to specific info request 4:
Regarding question 4.a: As explained under Question 2(b), there is an increasing trend to recycle the fluorinated gas-based carrier fluid from used epilame mixtures. This allows to reduce the manufacture of new fluorinated gases for the production of epilame mixtures and is in line with the overall objective of the restriction. The concentration limits proposed in paragraph 2 of the proposed restriction entry text would impede the recycling of fluorinated gas-based carrier fluids.  We believe that for derogated uses, it should be possible to allow recycling of PFAS such as fluorinated gases. This should apply to fluorinated gases used in epilame mixtures. Regarding question 4.b: Not relevant, as it would not be possible to achieve the proposed concentration limits. Regarding question 4.c: Not relevant, as it would not be possible to achieve the proposed concentration limits.

	
	
	Answer to specific info request 5:
Our use is a missing use developed under question 6.

	
	
	Answer to specific info request 6:
Regarding question 6.a: i. Production of epilame and epilame mixtures Production of epilame and epilame mixtures takes place at laboratory scale worldwide. Waste is collected as industrial chemical waste and is properly treated through high-temperature incineration.   ii. Use of epilame mixtures The epilame mixtures are sold to end users (i.e., watch industries and watchmakers) for industrial and professional uses only. These mixtures are not accessible to consumers through retail outlets.  The annual tonnage of epilame mixtures used in EU (including Switzerland) could be estimated to approximately 8 tonnes (mainly F-Gas as carrier fluid). This tonnage is rather small (c.a. 0.002%) in comparison with the annual tonnage of F-Gas used in EU. Considering the large variety of industrial equipment and processes from one user to another, it is not possible to have a precise estimation of the total emissions of PFAS during the entire watchmaking process. Based on our experience, considering that 90% of the volumes of used mixtures are collected and properly disposed, and considering the modern equipment (equipped with activated carbon collecting approx. 9%) used at industrial sites, we can reasonably assume that the estimated release to the environment is approximately 1%, below 100 kg/year.  During the service of a watch, the watch is opened, and some parts of the movement are removed and examined. It is mandatory to clean some of the epilame-containing pieces of the movement and renew the lubrication. The chemical waste resulting from this process is collected and properly disposed of.  For more detailed information concerning tonnage and potential release in the environment, please refer to our confidential contribution.   iii. Use of the watches The carrier fluid (fluorinated gas) is not present on watch pieces. Only the epilame (fluorinated polymer) is coated on top of internal watch movement pieces.  Watches only contain a small amount of epilame (< 0.1 kg/year on a global scale). No releases of epilame coated onto all the watch parts can happen under normal conditions of use, as watch movement parts are contained in the hermetic water resistant watch case and are not accessible to the user nor the environment.  iv. End of life of watches The large majority of watches produced are reused or recycled in a way depending on their type. Three different scenarios happen depending on the watch type: i. Mechanical watches have a very long lifetime, sometimes even exceeding human lifetime, passing from one generation to generation. Moreover, mechanical watches are expensive products and are not disposed of as domestic waste.  ii. Electronic watches containing a quartz movement (analogue watches) fall under the EU RoHS Directive 2011/65/EU and therefore are appropriately collected and eliminated as every waste of electronic device. Regarding question 6.b: i. Key properties of epilame (fluorinated polymers) The specific properties that are required for an efficient epilame are the following:  1. A low surface tension; 2. A chemical compatibility with all sorts of coated substrates as well as all lubricants used; 3. Ultrathin and transparent coating. ii. Key properties of carrier fluid (fluorinated gas) The carrier fluid used to solubilize the epilame polymer needs to fulfil the following requirements:  1. Compatibility with the epilame; 2. Good wettability resulting from a low surface tension and viscosity; 3. Fast drying and non-flammability; 4. Low Global Warming Potential (GWP) and low toxicity. Regarding question 6.c: As already mentioned, the epilame process is mandatory to ensure the proper lubrication of a watch movement. Without epilame a watch does not work properly. Therefore, as far as we know, we assume that all companies involve in this sector, watch-making industry, will be concerned. Regarding question 6.d: As indicated in the RAC and SEAC Opinion on PFHxA, silicone-based coatings have been investigated as potential alternatives, but they do not meet the technical requirements. In addition, stearic acid, which was used for epilamisation decades ago, does not fulfil current industry standards due to its poor oil repellence and its weak wash resistance.  For further information, please refer to our confidential contribution. Regarding question 6.e: Please refer to our confidential contribution. Regarding question 6.f: Not relevant, as there are no alternatives available. Regarding question 6.g: i. Impact on consumers The lubrication of watches, especially mechanical watches, is a very complex and delicate process requiring several steps. A classical watch movement may require more than 60 lubrication steps, using many different products at specific locations.  Without an epilame to maintain the lubricant into the contact, a watch can stop within weeks or even days. Even though it is difficult to predict which function in the movement may fail first due the lubricant starvation, multiple failures will occur and the watch will rapidly stop working. Moreover, servicing of watches already on the market will not be possible. As a result, customer services will not be able to oil watch movement parts, leading to the early obsolescence of watches. ii. Impact on the watch industry:   Altogether, the restriction under consideration, without derogation, could put at risk between 167,000  and 188,000  jobs and potentially lead to €3.0 billion  in loss of export revenues and €1.3 billion  in loss of tax incomes and social security contributions. Considering the small quantity of fluorinated polymer substances annually placed on the market and the proper waste collection and high-temperature incineration by specialised treatment centres, we can conclude that the socio-economic implications of not granting a derogation for the watch industry are largely disproportionate. iii. Annual value of EU sales and profits of the relevant sector In 2020, watches generated €2.44 billion in export revenues for the EU, despite the significant impact of the Covid crisis (-19.6% compared to 2019). In addition, €536 million of EU watch components and straps were exported to Switzerland in 2020.  Furthermore, according to these figures, the taxes generated in the EU by the analogue watchmaking industry could be estimated as follow: €780 million for VAT, €210 million for direct and indirect taxes on household income, and €70 million for direct and indirect corporate taxes. In addition, the analogue watchmaking industry contribution to social security is estimated at €230 million.  iv. Employment numbers for the sector  In 2020, the watchmaking industry, jewellery industries and downstream sectors employed 167,000 workers in the EU,  including production, aftersales services and product distribution. In Switzerland, around 61,000 workers are employed in the watch production (including 21,000 cross-border workers, mainly from France, Germany, and Italy).

	
	
	Answer to specific info request 7:
Our exemption request is a new one, not for reconsideration.

	
	
	Answer to specific info request 8:
Our use is a missing use developed under question 6.

	
	
	Answer to specific info request 10:
We are not aware of any analytical methods available to enforce the proposed restriction with regard to internal watch parts. In the context of the PFHxA restriction proposal, the Enforcement Forum already highlighted the absence of applicable analytical methods addressing precursor compounds (e.g., fluorinated polymers).  This upcoming restriction could, therefore, jeopardise the production of epilames and watches in Europe while not being able to control imported watches.
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Analysis of Scope or Limitation Options
The proposed restriction makes no distinction between polymeric PFAS and other PFAS, but there is no basis for polymeric PFAS to be regulated. Although the persistence of PFAS is cited as the reason for the restriction, it cannot be said that polymers other than plant-derived or biodegradable plastics also degrade completely in nature. What is the rationale for the polymeric PFAS in particular to remain in the environment longer than other polymers?
Hazard or exposure
In products made with polymeric PFAS, polymeric PFAS exists in a stable state. There is a low risk that particulates of polymeric PFAS will spread or seep into liquids and cause marine pollution.
Information on Alternatives
Polymeric PFAS has characteristics not found in other polymers, and therefore, we believe that it is irreplaceable. It may be substitutable in terms of only some functions, but in terms of comprehensive functions, it is not a substitute but a degradation.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Electronics

	
	
	Answer to specific info request 8:
Fluoropolymers (FEP, PFA, ETFE) and fluoro rubbers (TFE-PP, VDF-HFP) are widely used as sheathing materials for industrial cables used in ships, trains, large machinery, motors, and ironworks wiring, as well as for cables and wire harnesses to control electronic devices mounted in vehicles.  These materials are required to have high heat resistance, high flame resistance, flexibility, oil resistance, abrasion resistance, and electrical insulation properties. None of the substitutes listed in Table 8 in the Annex XV report has sufficient properties to replace fluoropolymers or fluoroelastomers.  For example, EPDM lacks heat resistance and oil resistance, and silicone rubber has insufficient tensile strength, heat resistance, and oil resistance.  Other alternatives are listed in Table 1 and 2 in the attachment as a non-confidential document. Attached Table 1 shows the required properties of cables for various applications.  Table 2 shows a comparison of the properties of fluoroelastomers and other alternative materials.  The areas marked in red in Table 2 have low properties compared with fluoroelastomers, and which means that the requirements in Table 1 cannot be met.  Currently, there are no materials that are sufficient to replace fluoropolymers or fluoroelastomers, and it is unlikely that materials that satisfy these performance requirements will appear on the market within the 18-month transition period.  Furthermore, even with a 12-year grace period, it is very difficult.  If this restriction is implemented, it will cause extremely serious damage to the supply of infrastructure facilities where ships, trains, and other transportation equipment and large machinery are used.  In addition, the shift to EVs and FCVs will also be greatly affected, and there is an extremely large risk of a major impact on the reduction of carbon dioxide emissions. Furthermore, even if substitutes for fluoropolymers and fluororubbers were developed, even with the 18-month transition period and 12-year grace period, a stable supply would be extremely difficult , and the impact on society would be extremely large.



	4577
	Date:
2023/06/16  11:09
Content:
Scope or restriction option analysis
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Nissan Motor Co.,Ltd.
Org. country:
Japan
Attachment:

 
	General Comments:
1) About PFAS and PFAS regulations
• The PFAS regulation is proposed to regulate chemical compounds through a grouping procedure already adopted for other fluorochemicals such as PFOA and PFOS.
• However, Nissan believes that the proposed restrictions cover a much broader group of chemicals (thousands of substances) and that there has not been a proper scientific hazard and risk assessment of each substance or group of substances.
• In the case of materials like PFAS, it should be recognized that the inherent property of persistence provides desirable properties of high durability and unique functionality to products manufactured and treated with this chemistry.
• For example, electrical equipment is used in a variety of potentially harsh conditions and must function perfectly under those conditions. To maintain this high level of reliability and performance, components must be moisture, water and rust resistant, and withstand corrosion and extreme temperatures.
• In order to meet the above requirements, functions such as low dielectric constant, low dielectric loss tangent, low refractive index, and oil repellency are essential.
• Only PFAS materials can provide all the required functions and performance simultaneously in one material.
• Currently there is no alternative to show the combination of all the above properties.
• A recent review stated that '16 unique families of commercially popular fluoropolymers meet OECD criteria'. The abstract reads:
Fluoropolymers are irreplaceable in many applications due to their unique combination of properties and unrivaled functional performance that are important to the products and manufacturing processes they enable.
• A safety profile has been documented for fluoropolymers. They are thermally, biologically and chemically stable, practically insoluble in water, non-migratory, non-bioavailable, non-bioaccumulative and non-toxic.
•Fluoropolymers fit the structural definition of PFAS, but have significantly different physical, chemical, environmental and toxicological properties when compared to other PFASs.
• Large molecules, such as polymers, are continuous and nothing can penetrate into the cell membrane. Polymeric PFAS should be reconsidered as out of scope.

2) Global impact on auto parts
• PFAS have been widely used in industry due to their unique properties:
Very high stability, high temperature and high pressure resistance, electrical insulation, chemical resistance
• Fluororesins and fluoroelastomers are both classified as PFAS and will be prohibited by this proposal, but by using them as coating agents, friction between materials can be reduced. This characteristic is very important for the automotive industry.

• F-gas is also widely used as a refrigerant in the automotive industry, and currently the main gas used in mobile air conditioners is R-1234yf. For further details, please refer to the views of the Japan Automobile Manufacturers Association and the European Automobile Manufacturers Association.
• Please note that Nissan, as a downstream user, will be greatly affected by the following sub-use bans.
- Lubricant
- Application of fluororesin to batteries and fuel cells
- About the use of PFAS in electronics and semiconductors
- Fibers and fabrics used in automobiles

• As vehicle OEM is not the direct manufacturer of such goods or products above, Nissan shares relevant data collected on this subject.
• The committee should refer to relevant submissions from professional associations to gain a clear understanding of the issues in a global perspective.
• Nissan attached the investigation result for each item to clarify Nissan's position and provids them in the end of this document.

3) Maturity of alternative products
• In the automobile industry, consideration of alternatives for some PFASs has progressed, but sufficient progress has not been made in examining alternatives for all PFASs.
• Due to many of the properties that can be obtained from the use of PFAS, other alternatives for obtaining the same properties may influence the design of these applications themselves, making their validation and implementation more complex.
• Finding alternative materials requires evaluating many parameters of candidate materials. Such an evaluation is a complex process, as a car is a highly complex product with thousands of parts and likewise dozens of different operating conditions.
• This evaluation includes physical testing of the product for durability, temperature, humidity, crashes, and more. This test is time-consuming and can be expensive (several million euros per substance).
• Therefore, it seems an unrealistic expectation for industry to systematically evaluate all possible substitutes for restricted PFASs in order to conclude the need for deregulation.
• In general, such assessments should be focused on the specific use of the substance. In this case, the problem is that the use of PFAS in industry is still poorly informed, as stated in the Annex XV document. And a suitable replacement should be available:
a.  Be in sufficient quantity;
b.  Be of acceptable quality;
c.  Have the same performance and functionality (meet OEM-specific requirements that may vary by OEM)
d.  Consistent delivery over the life of the contract between supplier and OEM
e.  Comparable to the original material in terms of cost
• Also Nissan must avoid substituting the materials that are less safe, sustainable and durable. by applying essential use definitions.
• Such substitutions may result in trade-offs in long-term reliability, safety and emissions performance, or compromise the long-term sustainability of automotive products.
•The default transition period should be at least 48 months or more to ensure a sufficient transition period, considering the given complexity and impact of the current proposed restrictions on multiple industry value chains, this is not realistic.
•For reference, ECHA proposed a transition period of 36 months in its proposed limits for PFHxA and its salts.
•Given the much broader scope of the proposed PFAS restriction, Nissan considers the 48-month transition period is to be a strict minimum for the industry to adapt its products and ensure compliance with the restriction.

4) Necessity to set the timing for reviewing the exemption period
• Nissan requests a mechanism to allow further extensions to be applied for before the exemption period expires.
• The industry wants to make every effort to find alternatives and develop alternative technologies for substances with demonstrated unacceptable risks. However, as noted above, fluorine-free alternatives are not always available and even safer. The reality is that there are applications for which there are no prospect of replacement.
• It may not be possible to develop a suitable replacement before the extended transition period fixed for a particular exemption expires. Nissan therefore asks the authorities to consider introducing a review system similar to that currently in place for exemptions from the RoHS and ELV Directives.

5) Maintenance and Sustainability
• The proposed regulatory states that general regulation of PFAS will come into force around 2026/2027, with the potential benefit of short-term and long-term exemptions for certain uses.
• Nissan’s current understanding is that only a few automotive applications will benefit from the exemption under this draft, and the majority of automotive applications will, following issuance of this proposed restriction, Nissan has to redevelop, validate and implement on all models in production.
• Furthermore, the maintenance of vehicles whose production will end in 2026/2027 will no longer be possible with spare parts according to the current definition, for example with the current air conditioning fluid (R1234yf).
• Products placed on the market require the same spare parts that were originally used in the original product. Redesigning spare parts often requires redesigning the entire product. Otherwise, the original performance (that is, safety and durability) cannot be guaranteed. Given the supply chains and production processes of many manufacturers, such a redesign is almost never possible.
• Maintenance and repair are key points in a vehicle's long life cycle. As past consultations have shown, phasing out substances in legacy spare parts is neither economically nor technically feasible. This issue was originally raised and resolved during the discussion and implementation of the EU's End of Life Vehicles (ELV) Directive (2000/53/EC).
• The exemption of these spare parts under the ELV Directive has been confirmed by the Member States and the EU Commission (“repaired as produced”). This decision allows transport vehicles to be serviced, repaired and maintained in a manner that does not impair their function, safety and reliability, without limiting the types or categories of components.
• The absence of exemptions for spare parts of any kind would seriously undermine the supply of spare parts and prevent vehicles from being serviced, repaired and maintained, strongly contradicting the overall strategic goal of a circular economy.
• As such, Nissan supports mitigation measures that enhance the sustainability of its existing fleet in order to promote a 'repaired as produced' policy.

6) Regarding the traceability of PFAS in the supply chain
•It is highly unlikely that the auto industry will be able to manage global PFAS regulations with the current proposals. The identification of PFAS is still in progress and it will likely take many years for the entire supply chain to provide relevant information.
• Therefore, the time schedule of 18 months from entry into force is too short and most industries will not be able to meet it.
•This is likely even considering that the auto industry already has tracking tools and strong databases to identify substances. But many suppliers and other industry sectors do not have access to the extensive tools that the automotive industry has.
•Therefore, in this proposal, the time schedule to make the whole exemption period longer should be reconsidered.
• The concentration limits set out in the Annex XV dossier are due to the lack of testing standards for fluorinated substances and the lack of a legal obligation for international supply chains to communicate PFAS content in parts and materials. Need to considers that the limit value cannot be applied under the present circumstances.
• Although there are thousands of PFAS substances, currently only about 40 types of PFAS are registered in the database of the automobile industry.
• The only thing Nissan can actually do is to ask each supplier about the actual usage situation, and support the schedule, cost, and quality confirmation plan regarding the possibility of substitution and switching in case of substitution.
•For each item that Nissan believes requires an exemption, Nissan has provided relevant information and stated them at the end of this document.
•Nissan has not finished investigating seal applications, lubricating oil applications, lubricants, electronic component applications, and heat-resistant harnesses at present. Further investigation will take more time.
Iit is estimated that there will be cases which would be difficult to substitute for applications that Nissan has not been able to grasp so far, when Nissan asks suppliers to switch in the future.
•Nissan would like to clarify as much as possible and submit additional information by the comment deadline in September.


	
	
	Answer to specific info request 6:
1) Semiconductor manufacturing process [Current state of use] It has been found that PFAS are being used in the following manufacturing processes of semiconductors:  Etching process (1) C4H8, CH2F2 and other PFAS are used as etching gas (in formation of microcircuits) (2) Used in cooling refrigerant to keep wafer temperature down (precision temperature control)  Equipment materials (1) Used in high-quality fluorine rubber in the product form of vacuum sealants (highly clean, heat resistant, plasma resistant) (2) Used in fluororesins in the product form of chemical tubes, joints, valves  [Possibility of substitution / Time needed for substitution] Reportedly, at present there are no means of replacing the PFAS used in the manufacture of high-performance semiconductors. A grace time is definitely necessary to develop substitute technologies for these PFAS, or automobile production will become impossible. While Nissan cannot state exactly when such substitute technologies will be completed, our best projection is a minimum grace requirement of 13.5 years.  According to the explanations given by experts, the PFAS used in the semiconductor manufacturing process do not infiltrate into any automotive product.  2) Lithium-ion batteries [Current state of use] Indispensable for lithium-ion batteries, fluorine-based materials are used in these batteries in large amounts. Examples of use are as follows:  Separator The separator is the porous material that transmits lithium ions across itself and is placed between the positive and negative electrodes in order to prevent their direct contact and thus their internal short-circuiting. For realizing its above-mentioned function, the separator must be made electrically insulated and ion-conducting.  For its stable operation, the lithium-ion battery requires a chemical stability (e.g. electrolyte resistance, humidity resistance), an electrochemical stability (e.g. reduction resistance against negative electrode, oxidation resistance against positive electrode), and a mechanical strength.  Furthermore, for the safety of the lithium-ion battery as a whole product, a shut-down function and a heat-resistant characteristic are required.  To satisfy these requirements, PFAS such as polyvinylidene fluoride (PVDF: CAS 24937-79-9) are applied to the separator as a coating fluororesin.    Binder An electrode active material adjoining with aggregates (e.g. metal foil) or with electrolytes, the binder comes in a powder body.  In many cases, a binding or bonding agent is used to maintain a layer of electrode active materials adjoining with themselves or with aggregates, etc.  The electrode binder is required to have properties such as chemical stability, electrochemical stability, high adhesiveness (peel strength), and minimum increase in internal resistance. Most representative of organic solvent binders is the crystalline thermoplastic PVDF which boasts a marked mechanical strength and excellent workability.  Also highly chemical/heat resistant, PVDF is in wide use as binder for positive electrode.  [Possibility of substitution / Time needed for substitution] Despite the passage of 30 years since the successful development of lithium-ion batteries, Nissan still lacks materials that can substitute for PVDF used in lithium-ion batteries.  PVDF is also used in non-lithium-ion batteries such as ASSB and Na batteries.  According to the product development roadmaps drawn by battery suppliers, batteries that use PVDF will continue to be the mainstay until around 2035.  Consequently, it would be reasonable to estimate a requirement of 10 years for the development of a substitute material, another 10 years for the validation of PFAS-free batteries, and an additional 10 years for the practical application of these batteries to vehicles--amounting to a total grace period of 30 years.  We, Nissan, would therefore seek an indefinite grace period initially; then review the grace period at the 10 year after entry into force (EiF).   3) Coating and finishing  3) -1 Surface coating [Current state of use] PFAS are used in the surface coating of parts and components. As mentioned early, Nissan is downstream users of PFAS. As such, Nissan is asking our business partners for possible shift to substitute materials, while our survey on the impacts of PFAS restriction is still underway. Nissan is proud to say that Nissan models live up to the high technological levels demanded in the European safety and environmental regulations.  At the same time it is true that each one of the parts and component comprising vehicle, if its material is altered, can have significant impacts on the required safety and environmental levels. To identify these potential impacts, a large number of tests and a long period of time are required. As for other actual conditions, Nissan believes that the same consideration, as the plating solution described below, is necessary for electroless nickel phosphor plating and flake baking coating (Geomet treatment) ,they are under investigation though.  - Topcoats of electroless nickel phosphorous plating contain PTFE for a different reason than in chrome plating, and which use of PTFE is essential. There is information that some plating solution companies are preparing PFAS-free products, Nissan believes that it is necessary to secure a sufficient supply volume in the plating solution market and ensure a sufficient period of time for upstream suppliers to supply plating products that meet the quality requirements of automobile OEMs. Zinc flake baking coating (Geomet treatment), which is widely used for automobile parts, involves immersing parts in a treatment solution containing zinc flakes and baking them to form a strong coating film. At the moment, Nissan has not received any reply from the supplier that it is possible to replace it, and the number of adopted parts per vehicle is enormous. When setting exemption deadlines, consideration should be given to sufficient time to allow supply chains to switch.  3)-2  Plating solutions (chrome/general plating) Nissan is aware that for hard chrome plating a grace of 6.5 years (1.5 year from publication to implementation + 5 years) has been proposed. 5o. [hard chrome plating until 6.5 years after EiF] In addition to the above-mentioned 6.5 years, Nissan as OEM sees a need for at least 3 years of grace for access to a satisfactory plating solution, for the plating supplier’s compliance testing on plated products, for the OEM’s quality check on anti-rust durability and fastening power, and for the normal procedure on vehicle type approval. (Adding the period requested by the Japan electro-plating industry association, Nissan believes the proposed grace of 6.5 years should be extended to around 10 years.) [Details] Assuming that a plated product has proved its required performance: ‒ 1 year needed for the plating supplier’s product assessment + Check on the product’s anti-salt/anti-rust durability and fastening power (e.g. axial force) ‒ 2 years needed for OEM’s check on the part/component performance and on the assembly work procedure involved ‒ A minimum total of 3 years is needed  4) Position on Safety Polymers  [Scope of safety] In the Annex 15 report, the following applications are subject to reconsideration of potential derogation: 6o. [applications affecting the proper functioning related to the safety of transport vehicles, and affecting the safety of operators, passengers or goods until 13.5 years after EiF] Regarding the “safety of transport vehicles”, Nissan considers it more appropriate to alter the above definition to “safety of all the parts and components of transport vehicles”. The reasons for the recommended alteration are: 1) Automobiles (four/two-wheeled vehicles) themselves are products for which a high level of safety is demanded. 2) To ensure the safety of automobiles, all their parts and components must function properly and continuingly throughout their lifecycle.  Rather than limiting the scope to “proper functioning” and “the safety of operators, passengers and goods” in Annex 15, it would be more appropriate to include all the parts and components of the automobile in the scope.  The following parts and components are particularly important for safety, and Nissan would like to provide information on them in the subsequent sections. If Nissan obtains more information in the weeks ahead, Nissan may submit an additional report. ‒ Surface coating ‒ Airbags, seatbelts and other safety-related devices  ‒ Brake pads, wipers  ‒ Wheel weight affixing tapes  5) Fuel/intake piping systems [Current state of use] The fuel piping system has many requirements to be fulfilled, such as heat resistance, chemical resistance, physical flexibility, low fuel permeability from the pipe surfaces, low friction characteristics for static electricity suppression, and low elution of fuel from the pipe surfaces. In response to these requirements, there are many kinds of materials or structures of the hoses used in the fuel piping system and have been developped. For example,  NBR/PVC single-layer rubber hoses to 2-layer rubber hoses with FKM (fluororubber) as a barrier layer, or  A resin/rubber composite type in which a thin film resin of PVDF (polyvinylidene fluoride) is attached to the inner surface of the hose, and furthermore,  ETFE (ethylene-tetrafluoroethylene copolymer) and PA12 (polyamide 12) resin corrugated type, as well as GECO (epichlorohydrin rubber), CSM (Chlorosulfonated polyethylene), and POM (polyacetal resin) etc. For the similar purpose, FKM is widely used for the O-rings to connect and seal of UREA SCR (Selective Catalytic Reduction) system, in order to purify the diesel exhaust emission (i.e. NOx). The intake hose for the connecting the turbo and intercooler is exposed to mixed high temperature air compressed by the turbo and the EGR oil mist (blow-by gas). So, FKM is used in the ICE intake piping (hose, tube) system and the back pressure sensor hose for diesel engines, which require both heat and oil resistant properties. PTFE (polytetrafluoroethylene) is also applied for hoses in the air conditioner piping which require heat resistance, chemical resistance, flexibility, and low permeability properties. [Possibility of substitution] Presently there are no alternative materials to satisfy the above-mentioned characteristics.  [Time needed for substitution] Assuming that a promising substitute material has been found, its actual performance must be validated in part/component state and in vehicle state. Consequently, 10 years will be required from the finding of the substitute material.  [Necessary grace period] Although a period of 13.5 years from EiF has been proposed, Nissan wish to recommend extension of the proposed exemption to an indefinite period of time since a suitable substitute material has not yet been found. This indefinite period can be reviewed at the 10th year from EiF.  6) Membranes [Current state of use] PTFE membrane filters are used in great many types of parts/components to prevent the infiltration of liquids (e.g. water, oil) and contaminants (e.g. dust) while maintaining the pressure inside the equipment. Typical parts/components of these filters include various control units (e.g., engine control unit), lamps (e.g. headlamp, rear lamp, fog lamp), batteries, sensors (e.g. humidity sensor, air sensor, tyre air pressure monitoring system), drive controllers, inverters, converters, millimeter wave radars, and onboard cameras. As their common characteristic, these parts and components require a certain level of breathability so that their sealed areas will not be damaged through repeated internal/external pressure gaps caused by changes in temperature and altitude during driving. From the damaged sealed site rainwater and dust infiltrate into the part, causing malfunction and impairing safety. On the other hand, the use of non-fluorine filters would alter their surface condition in the long term through the effect of water, oil, dust. This would cause clogging and water intrusion, thus ruining the required durability of the automobile.  [Possibility of substitution / Time needed for substitution] Since no substitute technology exists at present, it is not possible to estimate the length of necessary grace time.
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Analysis of Scope or Limitation Options
The proposed restriction makes no distinction between polymeric PFAS and other PFAS, but there is no basis for polymeric PFAS to be regulated. Although the persistence of PFAS is cited as the reason for the restriction, it cannot be said that polymers other than plant-derived or biodegradable plastics also degrade completely in nature. What is the rationale for the polymeric PFAS in particular to remain in the environment longer than other polymers?
Hazard or exposure
In products made with polymeric PFAS, polymeric PFAS exists in a stable state. There is a low risk that particulates of polymeric PFAS will spread or seep into liquids and cause marine pollution.
Information on Alternatives
Polymeric PFAS has characteristics not found in other polymers, and therefore, we believe that it is irreplaceable. It may be substitutable in terms of only some functions, but in terms of comprehensive functions, it is not a substitute but a degradation.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Electronics

	
	
	Answer to specific info request 8:
Fluoropolymer tapes (FEP tape, PFA tape, and ETFE tape) are often used as interconnections, hold-down wraps, and separators in the process which make wires and power cables used in ships, trains, large machinery, motors, ironworks wiring, semiconductor plant delivery equipment, transportation equipment, and automobiles.  The primary requirements for these tapes are slipperiness (contact angle), heat resistance, flexibility, oil resistance, and strength.  In addition, low dielectric constant is required when used for telecommunications applications.  None of the alternatives listed in Table 8 in the Annex XV report have sufficient properties for fluoropolymers.  For example, EPDM is completely inadequate in terms of slip and heat resistance, and silicone rubber is inadequate in terms of slip, strength, and oil resistance.  Other alternatives, such as cross-linked polyethylene, polyethylene, and PVC, do not have heat resistance above 125°C and their slipping properties are also unsatisfactory.  The tape made of PEEK shown in the example can not roll the base because of  low flexibility.  Other polyamide resins and polyesters also cannot be used because not only low heat resistance and slipperiness, but also high hydrolysis which cause life span-decreasing of cable.  Thus, at present, there are no materials that are sufficient to replace fluororesin or fluoroelastomer, and it is unlikely that materials that satisfy these performance requirements will appear on the market within the 18-month transition period.  Furthermore, even with a 12-year grace period, it is very difficult.  If these restrictions are implemented, it would be extremely damaging to the supply of ships, trains, and other transportation equipment, as well as to the supply of infrastructure facilities where large machinery is used, semiconductor manufacturing, and transportation equipment. Even if substitutes for these fluoropolymers are developed, even with the 18-month transition period and 12-year grace period, it will be extremely difficult to ensure a stable supply, and the impact on society will be extremely large.
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Analysis of Scope or Limitation Options
The proposed restriction makes no distinction between polymeric PFAS and other PFAS, but there is no basis for polymeric PFAS to be regulated. Although the persistence of PFAS is cited as the reason for the restriction, it cannot be said that polymers other than plant-derived or biodegradable plastics also degrade completely in nature. What is the rationale for the polymeric PFAS in particular to remain in the environment longer than other polymers?
Hazard or exposure
In products made with polymeric PFAS, polymeric PFAS exists in a stable state. There is a low risk that particulates of polymeric PFAS will spread or seep into liquids and cause marine pollution.
Information on Alternatives
Polymeric PFAS has characteristics not found in other polymers, and therefore, we believe that it is irreplaceable. It may be substitutable in terms of only some functions, but in terms of comprehensive functions, it is not a substitute but a degradation.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Electronics

	
	
	Answer to specific info request 8:
Fluoropolymers (FEP, PFA, ETFE) are often used as coating materials for wires and cables used in semiconductor factory delivery equipment, delivery transmission cables, and sensor wires such as fire detection lines and temperature detection lines.  The coating materials used in these products are required to have slipperiness and dielectric constant as the first requirement, and heat resistance, strength, and flexibility as the second requirement.  However, there is no resin that can satisfy the dielectric constant and slipperiness of these fluoropolymers and has even higher heat resistance, so there is no substitute for them. The alternatives shown in Table 8 in the Annex XV report all have insufficient properties for fluoropolymers.  For example, EPDM and silicone rubber are not satisfactory at all in terms of slipperiness and dielectric constant.  As for other alternatives like cross-linked polyethylene, polyethylene, and PVC, dielectric constant and slipperiness are also not satisfactory, and heat resistance of these materials is below 125°C which is not compatible at all.  The PEEK shown in the example has sufficient heat resistance, but can not be used because dielectric constant and flexibility do not meet. Polyamide and polyester can not be used because of their high dielectric constant, and their low slipperiness and heat resistance.  In addition, since these material have high hydrolyzable, the product life of the cables is greatly reduced, so they can not be used.  Thus, at present, there are no materials that can replace fluororesin or fluororubber, and it is unlikely that materials that satisfy these performance requirements will appear on the market within the 18-month transition period.  Furthermore, even with a 12-year grace period, it is very difficult.  If these restrictions are implemented, it would be extremely damaging to semiconductor manufacturing, logistics, disaster prevention, and power supply (used as sensors).  The impact on the industry would be very large. Furthermore, even if alternatives to these fluoropolymers were developed, even with this 18-month transition period and a 12-year grace period, a stable supply would be extremely difficult, and the impact on society would be extremely large.
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Analysis of Scope or Limitation Options
The proposed restriction makes no distinction between polymeric PFAS and other PFAS, but there is no basis for polymeric PFAS to be regulated. Although the persistence of PFAS is cited as the reason for the restriction, it cannot be said that polymers other than plant-derived or biodegradable plastics also degrade completely in nature. What is the rationale for the polymeric PFAS in particular to remain in the environment longer than other polymers?
Hazard or exposure
In products made with polymeric PFAS, polymeric PFAS exists in a stable state. There is a low risk that particulates of polymeric PFAS will spread or seep into liquids and cause marine pollution.
Information on Alternatives
Polymeric PFAS has characteristics not found in other polymers, and therefore, we believe that it is irreplaceable. It may be substitutable in terms of only some functions, but in terms of comprehensive functions, it is not a substitute but a degradation.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Electronics

	
	
	Answer to specific info request 8:
Fluoropolymers (FEP, PFA, ETFE) are used for insulation and sheathing of electric wires and cables used for cryogenic cables. This cable is used, for example, as a power cable for submerged pumps for discharging liquid from storage tanks for liquefied natural gas, liquid hydrogen, and liquid ammonia.The coating materials used in these products are required to have cryogenic properties, flexibility, electrical insulation, and chemical resistance.There are no polymers or other materials that are compatible with these, , so there is no substitute for fluoropolymers.The alternatives shown in Table 8 in the Annex XV report all have insufficient properties for fluoropolymers.For example, EPDM cannot be used due to its insufficient low temperature resistance and chemical resistance. Silicone rubber cannot be used due to its weak chemical resistance and outgassing problems. Other substitutes, such as cross-linked polyethylene, polyethylene, and PVC, cannot be used at all because of their insufficient low-temperature resistance and chemical resistance. The exemplified PEEK cannot be used because its flexibility and low temperature properties are not suitable. Polyamides and polyesters are unsatisfactory in low temperature resistance, chemical resistance and electrical insulation. Thus, at present, there are no materials that can replace fluororesin or fluororubber, and it is unlikely that materials that satisfy these performance requirements will appear on the market within the 18-month transition period. Furthermore, even with a 12-year grace period, it is very difficult.  If this restriction is implemented, it will not only cause extremely serious damage to oil alternative energy and electric power supply, but also have a large impact on carbon dioxide emissions, and the situation will be very serious for the industrial world. Furthermore, even if substitutes for these fluoropolymers were developed, it would be extremely difficult to ensure a stable supply even with this 18-month transition period and 12-year grace period, and the impact on society would be extremely large.
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Today, fluoropolymers are used in numerous technologies, industrial processes and everyday applications from the aviation industry to transportation, including electrical vehicles, medical devices and energy production to technical apparel to name just a few. They are durable, chemically inert and mechanically strong in harsh conditions. These unique characteristics of fluoropolymers make them a critical material for a broad range of industries and sectors, playing a diverse and crucial role for society, with few, if any, viable alternatives.

Beyond their socio-economic value for European industry, their unique stability means that they are low-risk polymers for human health and their environment. Trying to replace them in their many applications would lead to substitution with alternatives (when available) that do not provide the same advanced performance and safety as fluoropolymers. Banning Fluoropolymers will be the wrong step into the future for our humanity.

	
	
	Answer to specific info request 1:
• Industrial food and feed production • Tubes and catheters • Hydraulic fluids

	
	
	Answer to specific info request 2:
Preliminary information from a recent project initiated by Gujarat Fluorochemicals Limited (GFL), a leading Fluoropolymer manufacturer, and executed by the Karlsruhe Institute of Technology (KIT) in cooperation with Société Générale de Surveillance (SGS) demonstrates clearly that Fluoropolymers are converted to Inorganic Fluorides and Carbon dioxide at standard incineration conditions. The inorganic fluorides mainly include Hydrogen Fluoride and Silicon tetrafluoride. Total organic fluorides (PFAS) were non-detectable with a reporting limit of 0.08 ppm and Trifluoroacetic acid (TFA) was also not detected with a reporting limit of 0.04 ppm. The results confirm that Fluoropolymers at their end of life when incinerated in waste to energy recovery plants do not generate any noticeable levels of PFAS emissions and therefore, pose no risk to human health and the environment.

	
	
	Answer to specific info request 3:
The study involved application samples of the four most sold Fluoropolymers (PTFE, PVDF, PFA and FKM) provided by Pro-K (German association of polymer processors), which were incinerated under standard operating conditions for municipal and industrial waste incineration (850°C – 1100°C for two seconds residence time respectively) and consulted by the German Federal Environment Agency (Umweltbundesamt). Final data set and methodology used are being reviewed and validated by Environmental Standards Inc. The absence of organic fluorides and more specifically PFAS substances in incineration flue gas confirms complete thermal destruction of Fluoropolymers during incineration and therefore it should pave the way for exempting Fluoropolymers from the EU REACH PFAS restriction proposal.

	
	
	Answer to specific info request 4:
• The PTFE/PFA/FEP scraps resulting from manufacturing of hoses are sold to companies that recycle them.         •  2500 kg/year

	
	
	Answer to specific info request 5:
• 100 tons/year of PTFE/FEP/PFA • no information on emissions

	
	
	Answer to specific info request 6:
Chemical and pharmaceutical industry  Main properties of PTFE/PFA/FEP hoses: • excellent chemical resistance to almost all chemicals; • wide working temperature range (from -70°C to +260°C as a standard); • excellent resistance to ageing and weather conditions; • self-cleaning properties – non-stick surface. Nowadays, hoses made of PTFE/PFA/FEP are used in all sectors of the industry e.g. for steam, hot oil, fuel, paint, adhesives, high pressure gas transfer. In the chemical industry, they are used for loading and unloading of acids, bases, organic solvents and very aggressive chemicals. PTFE hose assemblies ensure highly hygienic transfer and perfectly suit food, cosmetic, pharmaceutical industry and biotechnology.

	
	
	Answer to specific info request 7:
Fluoropolymers are high value chemicals that provide a wide variety of properties in key industrial sectors. These chemicals are indispensable to guarantee the adequate functioning of modern society, with key contributions in safety, decarbonization, and high-tech development. However, fluoropolymers show clearly differentiated properties from other PFAS, and the vast majority of these polymers have been identified as matching the definition of Polymer of Low Concern. Fluoropolymers are not expected to degrade during normal use or at their end of life, and the main concerns related to their manufacture are being successfully addressed by industry, with innovative developments in both safer designs and improvement of abatement techniques to control emissions.

	
	
	Answer to specific info request 8:
Fluoropolymers are used in a wide variety of highly critical applications due to their valuable properties, mainly by industrial actors.2 In the case that the use of fluoropolymers would be banned in Europe, a number of critical sectors would be significantly impacted, which could result in severe damage to the European society. The list below covers just a selection of examples of industries that could be damaged because of this. – Renewable Energy: fluoropolymers are key components in solar panels and wind turbines, where they protect against weather impacts of equipment exposed to e.g., rain and environmental contaminants. In photovoltaic cells, fluoropolymers improve electrical insulation. Furthermore, these materials are critical and absolutely necessary for optimal performance of lithium-ion batteries and hydrogen fuel cells. Without fluoropolymers, these devices will not work efficiently, and the goals of the European Green Deal would be seriously compromised. – Semiconductors: fluoropolymers provide properties that are essential in this use, such as resistance to harsh chemicals that need to be used in themanufacturing process while providing an environment completely free of impurities.No fluoropolymers available will mean that the semiconductor industry will not be able to produce the high-tech microchips that allowfor the development ofmodern (and reduced insize yet powerful) devices such as mobile phones, laptops and many other hightech equipment. – Chemical process industry: due to their unmatched properties in terms of resistance to chemical attack and optimumperformance under wide variations of temperature, fluoropolymers are the only available set of products on the market that allow for adequate performance of many chemical processes.While othermaterials could be used for handling chemical streams, these would need continued maintenance and replacement and what is worse, they would significantly increase the risk of failure and accidents, leading to higher probability of operators and the environment being unexpectedly exposed to highly hazardous chemicals. Fluoropolymers can be found in all kinds of tubing and industrial equipment, as well as joints and gaskets to secure operation and containment of chemicals. – Transport: fluoropolymers contribute to both fuel efficiency (as key components in combustion engines) and safety, playing a key role in systems such as brakes in cars or wing flaps in aircrafts. They are also the best option available (due to their high resistance but also high flexibility) to protect electrical cables in aircrafts, where high reliability of such cables,which can be exposed to thermal as well as chemical pressure, is fundamental. - Food and water treatment: wherever high purity is required, fluoropolymers play an irreplaceable role. These materials are present in water filtration systems (which avoids the need to use chemicals forwater treatment) and also in food processing systems to guarantee adequate sanitary conditions and avoid contamination which could otherwise reach consumers. – Pharmaceutical and medical devices: medical implants that are intended to be used in the human body (catheters, implants) due to their biological compatibility and inertness. Certainly, materials that are used for this purpose are not toxic for human health and, due to their high durability, can last for many years in the body without replacement. Furthermore, the production of medicines and vaccines by the pharma industry require as well ultra purity conditions which can only be achievedwith equipment based on fluoropolymer materials.
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The use of PTFE as a technical material with unachieved abilities for specific elements such as sealings, wipers or in general can not be replaced.
It is critical for a very large sector in the machining industry to be able to use and incorporate those materials. A restriction will have a hugh impace in the availability of all machines with rotating components including critical machines such as wind generators.
I request an exemption for the use of PTFE in the machine industry in conjuction with strict regulations on the waste process to contain the PTFE's after use. With this approach, the benefit of the extraordinairy abilities can be used and the impact on the environment is minimized.
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	General Comments:
The European Chemicals Agency (ECHA) is currently discussion the restriction of per- and polyfluoroalkyl (PFAS) substances. To secure long-term European manufacturing, this socio-economic analysis must not only include the impact on specific applications but also the impact on transatlantic trade and foreign long-term investments. Not taking these into account will ultimately have strong repercussions on the EU’s strategic autonomy and on many key policies, including the Green Deal ambitions.
Furthermore, ECHA, its committees, the European Commission and EU Member States should review the proposal’s current derogations and assess their enforceability. For many strategic sectors and technologies, derogations are too short or completely missing where no viable alternatives exist. In addition, the proposal does not adequately assess the availability and viability of relevant alternatives. By way of example, further derogations and exemptions are needed for important applications in medical technology, the high-tech sector (eg semiconductors), clean energy (eg hydrogen fuel cells and batteries) and industrial manufacturing. These are among the applications that ensure the continued operation of countless industrial plants that underpin entire value chains in Europe, supporting the green transformation of industry and the goals of the Green Deal.
The restriction’s framework should therefore take a proportionate approach to allow for both the achievement of the ambitions laid out in the Net-Zero Industry Act (NZIA), Green Deal and REPowerEU as well as the preservation of human health and the environment.
In summary, ECHA must amend the proposal to:
• Exclude from the scope of industrial/professional applications which are fundamental for European sovereignty and the implementation of the NZIA, as well as crucial for the cooperation established in the EU-US Trade and Technology Council (TTC) involving batteries, semiconductors/chips, heat pumps, electric vehicles, hydrogen and renewable energy.
• Ensure alignment with the main Green Deal principles including ‘Energy Efficiency First’, as embedded in the main legislative pieces of the REPower EU package.
• Exclude remanufactured/refurbished/repurposed products and components and allow repairability of products to further the goals of the Circular Economy Action Plan.
• Be coherent with other regulatory requirements and legislation, such as the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) Regulation and the Classification, Labelling and Packaging of Substances and Mixtures (CLP) Regulation, Fluorinated Greenhouse Gases (F-Gas) Regulation and relevant sectoral legislation .
• Exempt those PFAS that have not been shown to pose an ‘unacceptable risk’ such as fluoropolymers, which should be regulated by separate regulation, for example by targeted emissions controls. The proposed outright ban is disproportionate to the risk substances such as fluoropolymers pose.
• Amend provisions based on incorrect technical assumptions. Accordingly, raw materials (eg fluorinated surfactants) required for the production of PFAS of low concern and which do not pose an ‘unacceptable risk’ (such as fluoropolymers) should be exempted.
• Include a more proportionate approach to thresholds, thereby ensuring an enforceable legislation.
• Include a general derogation for uses of PFAS at industrial sites to safeguard important value chains.
• Include a review clause for derogations in cases where no alternatives became available in the future.
• Consider new and ensure longer derogations that allow the industry to adapt or ensure the exclusion for some uses where alternatives are only at the research and development stage or not suitable in their current form.
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For the following reasons, the use of fluoropolymers as the cladding material for single-mode plastic optical fibers (SI-POF) employing PMMA in the core should be exempted from the proposed regulations.

- Assumptions -
SI-POF uses the principle of total internal reflection when light enters from a high refractive index material to a low refractive index material, exceeding the critical angle.
Therefore, it has a structure where the high refractive index light guiding material (core) is surrounded by a low refractive index material (cladding), and a numerical aperture (NA), as determined by the following equation, of approximately 0.5 is required,

NA = (n1^2 – n2^2)^(1/2)
n1: refractive index of core, n2: refractive index of cladding

- (1) Significance of POF -
Compared to glass optical fibers, plastic optical fibers (POF) possess superior mechanical strength and significantly larger diameters. Therefore, when applied in key applications such as inter-equipment communication cables, optical sensors, medical devices, lighting, and automotive components, the use of POF is essential to mitigate potential issues including damage, communication disruptions, malfunctioning sensing systems, and medical accidents due to fiber breakage within the body.
(*Standard Diameter: POF 1000μm, Glass Fiber 125μm)

Hence, substituting glass optical fibers with POF is impracticable, as POF is the indispensable material for these applications. Inter-equipment communication and optical sensors are extensively integrated into various production facilities, including semiconductor manufacturing equipment and industrial machinery, making POF a critically important material. Additionally, POF finds application in numerous medical devices, including those used in ophthalmic surgery, solidifying its status as an essential material within the healthcare industry.

- (2) Significance of PMMA core -
The core of POF naturally requires high transparency, and among practical resins, PMMA theoretically possesses the highest level of transparency. Applying resins other than PMMA would result in significant performance deterioration. Therefore, the use of non-PMMA resins is extremely limited to exceptional applications, and PMMA remains the only core resin that meets practical performance requirements.

- (3) Significance of Fluoropolymer cladding -
In practical terms, a numerical aperture (NA) of POF is required to be equal to or greater than 0.5. The refractive index of PMMA is 1.492, and when combined with the previously mentioned equation, it is necessary for the refractive index of the cladding to be 1.4 or lower.

NA = (1.492^2 – n2^2)^(1/2) ≥ 0.5
∴ n2 ≥ 1.405

Considering the Lorentz-Lorenz equation, it can be deduced that only fluoropolymers and silicone satisfy this requirement. However, silicone exhibits extremely poor adhesion with PMMA, making it unsuitable for use as a cladding material. Therefore, apart from fluoropolymers, there are no other materials available for use as the cladding.

- (4) Conclusion -
As mentioned earlier, POF is being used as an irreplaceable component in various industries, and its core must be made of PMMA. Therefore, the use of fluoropolymer as the cladding material for POF employing PMMA as the core is essential. Consequently, it is necessary to exempt the use of fluoropolymer as the cladding for POF with PMMA core from the proposed regulations.

*For details about basic principles and characteristics of POF, please refer to [Ref1].
*For details about low refractive index polymers, please refer to [Ref2].


	
	
	Answer to specific info request 1:
Not listed in the Table 9., however, fluoropolymers are generally used as cladding layer of Plastic Optical Fiber, what cannot be replaced by any other materials not containing fluorine.

	
	
	Answer to specific info request 6:
a) Fluoropolymers; estimated from the market size, approximately 100 tons/year.  b) The fluorine polymer cladding layer covers the PMMA core of Plastic Optical Fiber.  Fluorine polymer exhibits the characteristic of low refractive index; which allows for total internal reflection to occur at the interface due to the refractive index difference with the PMMA core. This enables the realization of plastic optical fibers using PMMA core.    c) Several companies as Plastic Optical Fiber manufacturers. Hundreds of companies as primary users. Because Plastic Optical Fiber is widely used; for industrial sensors, medical equipment, data communication, illumination, automotive parts, endoscope products and so on, it is difficult to estimate the number of final users who will be affected by the restriction. For example, fiber optic sensors are used in almost all semiconductor manufacturers.  d) Because the refractive index of PMMA is about 1.492, the refractive index of the cladding layer should be 1.40 or lesser to achieve NA 0.5 or more. There is no material that achieves such a low refractive index without fluorine.  e) Considering the Lorentz–Lorenz equation, it would be impossible to achieve such a low refractive index without fluorine.  f) Impossible to be replaced by non-fluorine polymer.  g) Because Plastic Optical Fiber is widely used; for industrial sensors, medical equipment, data communication, illumination, automotive parts, endoscope products and so on, it is difficult to estimate the number of final users who will be affected by the restriction. For example, fiber optic sensors are used in almost all semiconductor manufacturers.
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	General Comments:
-

	
	
	Answer to specific info request 1:
Fluoropolymers for all sectors and (sub-)uses

	
	
	Answer to specific info request 2:
To be submitted separately

	
	
	Answer to specific info request 3:
A study by Conversio in 2022 (a consultancy based in Germany) initiated by Pro-K (Fluoropolymer downstream user association) has shown that at its end of life approximately 85% of all fluoropolymers end up in waste to energy recovery incinerators.  A recent project executed by the Karlsruhe Institute of Technology (KIT) in cooperation with Société Générale de Surveillance (SGS) was conducted to assess that fluoropolymers get fully incinerated under representative European municipal incinerators conditions without any formation of short chain or long chain PFAS.   The study clearly demonstrated that fluoropolymers are converted to inorganic fluorides and carbon dioxide. The inorganic fluorides detected were hydrogen fluoride. A large majority of samples indicated that long chain PFAS were below levels of 1ng/m3 (>99% of samples associated with 860 deg C condition and >98% of samples associated with 1100 deg C condition). There were no short chain PFAS detected post incineration. TFA was non detectable in all samples with a reporting limit of 14 µg/m3. The results confirm that fluoropolymers at their end of life when incinerated under representative European municipal incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no risk to human health and the environment.  The main reason to include fluoropolymers in the EU PFAS restriction proposal was persistence (resistance to degradation in the environment) in the environment. The absence of organic fluorides and more specifically PFAS in tests representative of municipal waste incineration confirms complete mineralization of fluoropolymers and provides critical data in support for exempting Fluoropolymers from the EU REACH PFAS restriction proposal.  KIT fluoropolymer incineration study is attached.

	
	
	Answer to specific info request 4:
To be submitted separately

	
	
	Answer to specific info request 6:
To be submitted separately

	
	
	Answer to specific info request 8:
To be submitted separately

	
	
	Answer to specific info request 10:
To be submitted separately
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	General Comments:
Basically, the present restriction proposal does not take into account the wide range of applications and uses of PFAS or PFAS-containing products in the chemical industry apart from manufacturing those. In case of a comprehensive and timely ban, there will be extensive, negative effects in this branch of industry.
The fluoropolymers are contained in very many applications with fundamentally important functions (sealing, hoses, sliding surfaces, in electronic devices, sensors) and are used as auxiliary materials (lubricants or as chemical and heat protection in personal protective equipment). Therefore, those must - at least for industry - be fundamentally excluded from a potential ban on use. Currently there are no adequate alternatives available for all different uses. These products are irreplaceable for the save and compliant operation of chemical plants.

Fluoropolymers are predominantly installed in the plants of the (chemical) industry in an abrasion-resistant manner. Thus, no emissions into the environment are to be expected within the framework of the disposal of the fluoropolymer-containing parts, which is strictly regulated by law.
Due to low volatility and low solubility, release to air or into wastewater is unlikely. If the national disposal routes specified for industry in the EU are followed, low-emission destruction or recycling is ensured. The stringent environmental regulations on industrial emissions (IED) and in European waste legislation (WFD) ensure that no significant release occurs from industry. The contribution to release and environmental impact from the industrial sector is therefore low.

The replacement of all e.g. PTFE or perfluoroether applications in the affected chemical plants (100%) within the proposed deadlines is neither technically nor financially feasible for the European industry due to the large number of applications. In addition, alternatives for all application areas cannot be developed, tested and approved in the short transition period envisaged (pharmaceuticals, food and feed production, emissions legislation). A general restriction or ban on fluoropolymers classified by the OECD as Polymer of Low Concern (PLC) is not comprehensible.
The focus of the restriction should be on volatile or mobile substances and non-essential or substitutable applications that have relevant emissions and a significant, negative impact on the environment, humans or animals. Irreplaceable industrial applications that make little measurable contribution to overall PFAS emissions would be massively hampered by a ban or restriction, with new risks related to plant safety due to less effective, less chemically resistant, and untested alternatives.
Ultimately, due to the immense investment costs to be expected, the competitiveness of the European chemical industry would be further reduced and the existing, very high safety and environmental protection level of European chemical plants would be endangered due to the lack of adequate alternatives for the diverse applications.


	
	
	Answer to specific info request 1:
Unfortunately, the chemical industry has not been considered as a separate sector in the present restriction proposal, although the impact on this sector as well as on the pharmaceutical sector is devastating due to the large number of uses, especially with regard to fluoropolymers.  Affectedness of our company for the following applications of Table 9: - Most important application: "Fluoropolymer applications".  An unlimited exemption is needed for this area. A large number of specialized uses are possible only because of the specific material properties (inert, chemically resistant, durable, temperature and pressure stable as coatings for aggregates and piping, hoses and in personal protective equipment) and the approvals granted on this basis for seals, flanges, valves, use in electronic components, equipment, sensors (no 1:1 replacement is possible). In 95-100% of our chemical plants fluoropolymers are used and installed, either directly as coating material for pipelines and aggregates (e.g. in multi-purpose plants when using a wide variety of chemicals) or indirectly when using stainless steel pipelines, which can only be operated safely and in compliance with the law (TA-Luft) with PTFE gaskets and flanges, valves, ball valves (>95%). Furthermore, in 100% of our plants fluoropolymers are used in electronic components and measuring devices.   - The exemption proposed so far only for the production of PFAS active ingredients (animal, human, biocides, pesticides) is not sufficient, but must be extended to include the associated raw materials, intermediates and intermediate products, otherwise further production of the active ingredients by the chemical or pharmaceutical industry in the EU is not possible.  Further applications within our company: - TULAC (Annex E.2.2. incl. PPE): Use as personal protective equipment (production and firefighting), fluoropolymers should be exempted from the restriction in PPE indefinitely, as there is no such durable substitute in terms of chemical resistance and heat - Technical Textiles (Textiles for the use in filtration and separation media used in high performance air and liquid applications in industrial or professional settings that require a combination of water- and oil repellence):  Fluoropolymers are used as filter material in various industrial applications for product extraction, for (ultra) filtration of waste water and as membranes in manufacturing processes (e.g. membrane process hydrochloric acid): 5 years transitional period is too short for the numerous different applications and there should be an unlimited exception, as the risk of emissions is also low due to controlled waste disposal in the industrial sector. - Food contact materials (E.2.3) in industrial food and feed contact production:  Fluoropolymers used in plant components, piping (> 50% of piping and in seals, ball valves, valves and as special lubricants for high performance pumps and equipment with necessary product approvals for this sector) - Use of Paper & board packaging and Plastic packaging (only use, no production): Coated paperboard and plastic foils are used for product packaging. - Applications of fluorinated gases (Annex E.2.8.), Refrigeration below -50°C: In air conditioning and heat pumps (in use in installed equipment, replacements must be tested in detail for each application and has to be provided by manufacturers)  - Insulating gas in electrical equipment (Insulating gases in high-voltage switchgear above 145 kV): Modern electrical distribution stations contain fluorinated gases. - Fire suppressants (largely already replaced as fire extinguishing agents, but indirectly as additives in installed equipment still in use and necessary) - Cleaning and heat transfer, engineered fluids: The use of fluorinated heat transfer fluids in heating cooling systems in chemical plants, substitution and replacement of the heating-cooling-systems must be planned, i.e. at least 12.5 years of exception are necessary. Also in this case, with the exception of rare malfunctions, a release through industrial applications and the strictly regulated waste sector in the industry is very unlikely. - Transport (Annex E.2.10.) --> Use of fluoropolymers for transport of our products in coatings of hoses, use as gaskets, joints and in flanges, in electronic equipment as well as in safety equipment of vehicles, as far as not already mentioned by other parts of the restrictions (e.g. lubricants, electronic equipment and TULAC) - Hydraulic Fluids: These are in use in our facilities and must be replaced. There is no foreseeable release during use or at end of life beyond the strictly regulated waste area. These should continue to be exempted indefinitely. - Transport refrigeration (Refrigerants in transport refrigeration other than in marine applications): Use in refrigerated transport of sensitive chemicals, a release except in case of accidents is not foreseeable and should therefore continue to be exempted indefinitely. - Use of fluoropolymers in electronics and semiconductors (Annex E.2.11.), see Fluoropolymers: In use in all electronic equipment, a release of fluoropolymers is not foreseeable with controlled disposal in the industrial sector. - Energy sector (Annex E.2.12.): Proton-exchange membranes (PEM) are both under development and in planning for the larger plant. An unlimited exemption is inevitable due to the properties for the development of new processes and the energy transition. - Use of Lubricants (Annex E.2.14.):  The use of specialized, oxidation-insensitive (=long-lasting!) fluorinated lubricants in special pumps is prescribed by the manufacturers for safe and long-term operation, approved replacement lubricants must be developed and provided (especially in multi-purpose plants), therefore the extension of the transition period to at least 12 years is mandatory.  Without the multiple use of fluoropolymers, many processes under severe conditions (in corrosive media, at high temperature up to 250 °C and high pressure or the use of volatile solvents such as dichloromethane) are no longer possible in Europe and a relocation of production branches outside Europe takes place. As the environmental protection standards mostly are lower outside Europe, an increased release of chemicals in other regions then will occur (with the release not only of fluorine-containing chemicals, but of chemicals of all kinds) and a negative effect on emissions is achieved. This should be taken into account when restrictions are imposed at EU level.

	
	
	Answer to specific info request 2:
- Information can be provided for the production of active ingredients (veterinary medicines) and on the control of emissions generated in the process (compliance with emission limits at the plant and after incineration in the exhaust gas incineration plant after treatment (<0.1 mg/m³ with threshold value of 1 mg/m³ F determined as HF) and on waste from production, that is collected and disposed of via a special plant. The percentage of emissions at all plants is regularly monitored and is below the authorized TA-Luft thresholds. By controlled post-combustion of these collected exhaust gases in a waste gas purification plant with control of the Fluorine values, the emission <0.1 mg/m³ F can be safely maintained (further details on request). - The disposal of plant components containing fluoropolymers is clearly regulated by the German “Kreislaufwirtschaftsgesetz”. For a release during the use of fluoropolymers, the values of the annual analyses of products on impurities such as heavy metals in relation to Fluorine can be used as an evidence that no measurable abrasion to the products occurs during use.   - Incineration at the end of the life cycle (waste incineration above 850°C ensures complete decomposition of the fluorinated polymers) and proper treatment of the residues (exhaust gas and residue) via national disposal routes specified for the industry by the EU ensure that no emissions are to be expected during normal operation.   - In addition during approval procedures for the food and feed sector, it was ensured that no discharge/abrasion or entry of fluoropolymers into the product takes place, as otherwise the approval would not have been granted. In addition the Final Report 92/ 2023 „SumPFAS –Besorgniserregenden neuen per- und polyfluorierten Stoffen auf der Spur“(SumPFAS –Concerning new per- and polyfluorinated substances on the track) from German Umweltbundesamt clearly states that the temporal trend monitoring showed that the PFAS load of suspended solids in German streams decreased between 2005 and 2019. This clearly shows that by conscious handling, a reduction of emissions is possible without a ban.

	
	
	Answer to specific info request 3:
Since waste disposal in the industrial environment is clearly regulated by law and wastes are specifically separated and sent for controlled disposal (part of the permit for the operation of the plants!), an uncontrolled release of PFAS or fluoropolymers is not to be expected. All fluoropolymer-containing plant components in the industrial environment are disposed of at the end of their life cycle in accordance with the strict waste regulations of the member states, which are also meticulously controlled (see question no. 2). Therefore, a general restriction or ban on fluoropolymers classified by the OECD as Polymer of Low Concern (PLC) is not comprehensible.

	
	
	Answer to specific info request 5:
At one of our sites, PFAS are used as intermediates and active ingredients (veterinary medicines and biocides) are produced from them, which would be exempt from the proposed restriction. Emissions and waste from production are monitored across all stages and do not result in the release of PFAS. A limit value of 1.0 mg/m³ for fluorine/-HF is defined for the waste gas purification plant, which has been continuously undercut for years, also during production of the active ingredient. Since 2020, the measured value has been continuously at or below 10% of the measured value at 0.02 to max 0.1 mg/m³ F. Increased abrasion or input via raw materials of Fluorine from other plants at the site would also be detected by an increase in the measured value for HF after incineration.

	
	
	Answer to specific info request 6:
With the currently proposed exemption only for the manufacture of the active ingredients, without including the manufacture of the precursors and intermediates, this exemption is not usable for the industry. Thus, dependence on ex-EU imports will be increased for these products. Manufacturing only the final stage of the active ingredients in the EU will result in moving all production out of the EU for most of the exempted uses.  The inclusion of intermediates and raw materials in the active ingredient manufacturing exemption is strongly recommended, otherwise it is useless and cannot be implemented. 100% of the chemical and pharmaceutical sectors use other PFAS in addition to fluorine-containing raw materials to manufacture active ingredients exempted from the restriction (it is hard to imagine a fluorine-containing chemical handling facility without the use of fluoropolymers in seals, hoses, coatings, and in electronic devices).  The sectors of chemical, pharmaceutical, and biocide/plant protection production are currently not considered as manufacturing facilities in the restriction proposal. 100% of chemical and active ingredient manufacturers (even without Fluorine in the molecule) are affected by a ban on fluoropolymers.  - Without the use of fluoropolymers, neither the production of the above-mentioned fluorine-containing active ingredients in the EU is reasonably possible, nor the production of substances that can only be manufactured under strict conditions (pH, organic solvents, temperature). This means that in addition to PFAS, many other basic and specialty chemicals will no longer be produced in Europe. - To find reasonable substitutes for fluoropolymers with comparable inert properties and necessary approvals (USP, NSF, FDA, TA-Luft etc.) for ALL applications in the given time frame seems impossible (coatings of aggregates, pipes, use in valves and gaskets, electronic devices, hoses, PPE etc.).  The ban on the use of fluoropolymers in the industrial environment, which has not yet been discussed, is incomprehensible, since the use and disposal of waste containing fluorine is also regulated via the various legal areas, and it can be ensured via additional controls or measurements, if necessary, that emissions from industry are minimal.    Without this exemption, massive losses and closures are to be expected for the entire chemical and pharmaceutical industry, and dependence on imports to the EU will increase. And if chemical production is relocated from Europe to countries with less environmental legislation, no positive effect for the environment can be achieved.  Replacing the fluoropolymers in all plants (seals, valves, coatings, hoses, measuring instruments and sensors) would require investments of 25-30% of the annual turnover, if alternatives exist and are available in the timeframe (if all affected companies replace at the same time), which cannot be recovered within the timeframes specified for listed companies and would therefore lead to shutdowns (sites and individual plants or areas). These costs do not yet include plant shutdowns and longer-term supply outages. A medium-sized company like Alzchem would have no chance of surviving this economically. In an international comparison, almost no EU manufacturer would be competitive if the additional costs were apportioned.  In our view, the extension of the exemption to include the use of fluoropolymers in the industrial sector is absolutely necessary, especially since the proportion of direct PFAS emissions from this sector is negligible.  Likewise, the use of PFAS in the laboratory and analytical sector with trifluoroacetic acid for sample preparation for mass spectrometry, as a mobile phase in HPLC and in protein analysis, as well as the use of PFAS standards for quantification is negligible in terms of emissions (the waste is also collected there) and alternatives for the various applications are currently not known.  - An unlimited exemption for all laboratory applications and also for new developments is necessary.  - A general ban on PFAS applications in Europe will lead to research and development in this area no longer taking place, which is to be seen as extremely disadvantageous in international competition and also severely restricts solution approaches for the future. Safe uses and those without or with negligible release and emission of PFAS must be further possible and a restriction of research does not make sense in the long term.

	
	
	Answer to specific info request 7:
The direct and indirect effects of the ban on fluoropolymers on the chemical industry have not been considered so far and, if removed, will lead to a collapse of the entire sector.   The low potential for emissions from fluoropolymers must be taken into account when defining exemptions, as must a loss of safety when switching to substitute materials, if available at all (see question 6). Due to the large number of applications and uses, it is hardly possible to find consistent and safe alternatives for all of them and to achieve the necessary approvals within the specified, very short transition periods.  In addition, the production of fluoropolymers in Europe must also remain possible, otherwise dependence on non-European imports will continue to increase. A general restriction of research and development for PFAS seems also not sensible.  In addition, we fully support the coordinated statements of the VCI.

	
	
	Answer to specific info request 8:
The chemical industry is not yet covered as a separate sector and is nevertheless extremely affected by the restriction if there is no exemption for the use of fluoropolymers (see paragraphs above). We also fully support the statements in the VCI statement.  Use of fluoropolymers as technical textiles: - Personal Protective Equipment: contrary to the statement of the alternatives, it is NOT ensured that suitable fluorine-free substitute materials are available for high temperatures and for handling corrosive and possibly very toxic substances in the production of chemicals, active pharmaceutical ingredients (human and animal) as well as for biocides and pesticides. Any change from known and established fluoropolymers to new groups of substances poses risks for workers in occupational health and safety in case of possible contact and sufficient testing is necessary before the changeover for the complete chemical industry. Due to the large number of substances, an unlimited exemption for fluoropolymers in PPE is proposed. - Filter materials are in various chemical processes for isolation of products or also for treatment/concentration of wastewater fractions. Chemically resistant PTFE are used in membrane processes for the production of basic chemicals (e.g. HCl, sulfuric acid), an elimination will also lead to the fact that these chemicals can no longer be produced in Europe.

	
	
	Answer to specific info request 9:
No release from fluoropolymers from the industrial environment due to controlled waste separation and targeted incineration at 850°C with subsequent waste gas scrubbing and treatment. This type of disposal and, if necessary, subsequent recycling does not cause any problem due to poor degradability.
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	General Comments:
-

	
	
	Answer to specific info request 1:
Fluoropolymers are very stable materials, but persistency alone is not an appropriate measure of potential human health or environmental risk. Persistence in the environment does not indicate that the substance would accumulate in organisms, nor that environmental levels would rise to such an extent that exposure would result in toxicity. The PBT criteria established under REACH has always considered the characteristics of both persistency and bioaccumulation together, as indicators of potential risk (i.e., toxicity), which is not the case in fluoropolymers. Moreover, persistency, or stability, is the characteristic behind the much sought after properties that fluoropolymers bring to numerous industrial applications (e.g., related to chemical and temperature resistance or durability of products). Furthermore, any alternative substances that may be considered as potential substitutes for fluoropolymers, and which should perform at levels at least close to those of fluoropolymers are likely to be persistent too.   This is described in a recent (eco-)toxicity read-across report written by GSI Environmental USA, providing information on the lack of concerns related to fluoropolymers. The report is attached.
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	General Comments:
Energy efficiency will be impacted as we will need to stop with premium products and will have to work with products that have lower thermal insulation values. This will increase insulation thicknesses and further reduce living comfort. Moreover, if the construction does not allow the entire increased insulation thickness to be installed, the dwelling might no longer be able to meet prevailing application standards, as well as future standards entailing the European Green Deal, and its residents might miss out on premiums and financial compensations. Overall cost for installing thermal insulation will increase as any alternative solution will require more man hour to install.
The foam blowing agent is an exclusive professional product used as a thermal insulation with highest insulation value and with decades life expectation.
Our company has invested a lot of time and resources in meeting the European F-Gas regulation by replacing its HFC portfolio with HFO technology, resulting in a better performing product with higher added-value to the end user and its environment.
It is our believe that imposing a new restriction, partially contradicting existing European regulation and based on a too broad interpretation of the chemical component PFAS, with a timeline for implementation too short to be operationally and commercially feasible for the industries involved does not constitute a constructive and realistic route to market, irrespective of the underlying noble and justified intentions.

	
	
	Answer to specific info request 1:
Foam blowing agent for closed cell in-situ PU foam for thermal insulation. Propellant for one component PU foam for filling, sealing, insulating and bonding.

	
	
	Answer to specific info request 6:
Unlike HFC blowing agents, HFO blowing agents for closed cell in-situ PU foam for thermal insulation have a very low GWP (compliant with the F-Gas regulation), they are non-flammable and they have a very good thermal insulation value. We see a sharp rise in demand for HFO blowing agents due to the EU energy saving- and global warming targets. Potential alternatives to the HFO-blown closed cell in-situ PU foam thermal insulation are pentane based PUR- and PIR insulation panels. For the above in-situ application as such, there exist no alternatives at the time. Most likely, worst case REACH restriction scenario for the HFO blowing agent will be discontinuation of PFAS dependent operations. The transition time to complete process changes related to an HFO blowing agent alternative technology, if viable at all, will be at least 80 months as this process is not started yet because this technology is not available yet. This transition time includes R&D, product testing and -certification, investments in production capacity and storage facility.  As reference indication, the HFC- to HFO blowing agent and propellant transition took more than 5 years to get all products developed, approved, certified and operational in place. Also, the financial impact of replacing a mature technology by a start-up technology should not be neglected.  Unlike HFC propellants, HFO propellants for one component PU foam for filling, sealing, insulating and bonding have a very low GWP (compliant with the F-Gas regulation), they are non-flammable and they have a very good thermal insulation value. HFC propellants will phase out and will in part be substituted by HFO propellants. Main share of HFC propellants will further move to flammable propellants. Potential alternatives to the HFO propellants in one component foams are propane, butane and DME. It is cheaper to use such flammable propellants like propane, DME and isobutane. Most likely, worst case REACH restriction scenario for the HFO propellant will be discontinuation of PFAS dependent operations or chemical substitution. The transition time to complete process changes related to an HFO propellant alternative technology, if viable at all, will be at least 80 months as this process is not started yet because this technology is not available yet. This transition time includes R&D, product testing and -certification, investments in production capacity and storage facility.
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	General Comments:
In our opinion, the derogation timelines are therefore too short in view of the required discovery and implementation of viable alternatives for most fluoropolymer uses identified in our sector. TEPPFA members and industry are continuously looking for innovative materials for their applications. Until now, no viable alternatives to fluoropolymers could be found with the same Key Performance Criteria (KPCs). Therefore, an unlimited derogation for fluoropolymers for complete piping systems (including components, control & measurement instruments, tools, welding machines) as well as for fluoropolymers used in industrial settings (manufacturing equipment in industrial plants) should be granted.



	
	
	Answer to specific info request 1:
See Section IV

	
	
	Answer to specific info request 2:
A 2nd submission might address that topic

	
	
	Answer to specific info request 3:
A 2nd submission might address that topic

	
	
	Answer to specific info request 5:
A 2nd submission might address that topic

	
	
	Answer to specific info request 6:
A 2nd submission might address that topic

	
	
	Answer to specific info request 7:
A 2nd submission might address that topic

	
	
	Answer to specific info request 8:
A 2nd submission might address that topic
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<redacted>
Privacy statement:
This information has our commercial interests, including intellectual property, would be undermined.
	General Comments:
We are a fluoropolymer processing manufacturer who handles PTFE, PFA, FEP etc. Fluoropolymers are socio-economically essential and no-hazardous under appropriate conditions. We believe that the proposed resrtiction is extremley excessive to regulate all PFAS as one category despite the variety of types. We supports the two statements made by JFIA and FCJ on the issues of proposed restriction, as per attached in Section IV.
We can not see that all sectors of fluoropolymer applications are reflected in the dossier. Fluoropolymers are used in many situations as secondary materials in the manufacturing process rather than for direct use. There are too many situations to describe each one. In addition, applications for secondary materials in B to B are used in limited spaces and can be managed appropriately. Therefore, restrictions on the use of these secondary materials have a very large impact on economic activity, but the effect on environmental risk reduction is limited.
We propose to create the sector of industrial applications. Here within we request a derogation of fluoropolymers as a secondary materials for manufacturing process.

	
	
	Answer to specific info request 1:
There are no sufficient sectors and (sub)-uses available at this time. We suggest to establish industrial secondary materials for manufacturing process as a new sector. We consider it to be a missing use as per the following Specific Information Requests 6.

	
	
	Answer to specific info request 6:
Please see attached confidential file in the Section V.
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Privacy statement:
The protection of your commercial interests, including intellectual property, would be undermined.
	General Comments:
-

	
	
	Answer to specific info request 1:
Other niche applications

	
	
	Answer to specific info request 6:
Water seals used in the water passages of water heaters and boilers. About 34,000 water heaters and about 6,600 boilers are imported into the EU each year. a. Type of PFAS ; FKMs,Bisphenol AF. b. Key functions of PFAS ; Prevents leakage of water and hot water as a water seal in the water passage of water heaters and boilers. It provides functionality and safety up to the product life (approximately 10 years) without being degraded by water or chlorine for disinfection in an environment reaching 85 deg.C. g. Substitution is not technically or economically feasible ; Water seals in the water passages of water heaters and boilers require heat resistance of about 85deg.C and water resistance. In addition, high chemical resistance is required due to contact with chlorine-containing water for disinfection. There is no suitable alternative material that meets all of these required properties. Since there are no alternative materials or alternative technologies, inappropriate alternatives will certainly shorten the life of products, increase waste due to repairs and replacements, and place a burden on the environment. Failure to satisfy all the required properties will lead to environmental impacts due to water leakage and, in the worst case, product-related accidents and fires that will affect human life. Also, by exempting spare parts from application, it is possible to reduce the disposal of products that impose a burden on the environment. Therefore, continuous use of this product with Time-unlimited is essential.
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Privacy statement:
The protection of your commercial interests, including intellectual property, would be undermined.
	General Comments:
-

	
	
	Answer to specific info request 1:
Other niche applications

	
	
	Answer to specific info request 6:
Fluorine grease used in the water passages of water heaters and boilers. About 34,000 water heaters and about 6,600 boilers are imported into the EU each year. a. Type of PFAS ; PTFE,Perfluoropolyether. b. Key functions of PFAS ; Fluorine grease is applied to improve the slidability of parts that control water flow in the water passages of water heaters and boilers. It provides functionality and safety up to the product life (approximately 10 years) without degraded by water, chlorine for disinfection, or salt water in an environment reaching 85 deg.C. g. Substitution is not technically or economically feasible ; The sliding parts of the water passages of water heaters and boilers require heat resistance of about 85 deg.C and water resistance. There is no suitable alternative material that meets all of these required properties. Since there are no alternative materials or alternative technologies, inappropriate alternatives will certainly shorten the life of products, increase waste due to repairs and replacements, and place a burden on the environment. If all the necessary characteristics cannot be met, the water volume cannot be controlled and the water temperature cannot be controlled properly, which in the worst case can lead to burns. Also, by exempting spare parts from application, it is possible to reduce the disposal of products that impose a burden on the environment. Therefore, continuous use of this product with Time-unlimited is essential.
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	General Comments:
June 19, 2023

Comment on Proposed Restriction of PFAS

Japan Phenolic Form Association (JPFA)


We, the Japan Phenolic Foam Association (JPFA), have worked tirelessly to develop and promote high-performance insulation materials. We have supported EU's ambitious attempts to reduce risks from hazardous substances and have sincerely responded to actual measures to meet the requirements of EU chemical regulations such as REACH.
However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl substances) proposed by 5 European countries is an excessive measure because it restricts more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are persistent as substances of concern equivalent to the already regulated PFOS and PFOA.
Therefore, the JPFA fully supports the statement made by FCJ on the issues of proposed restriction,as per attached in Section IV.
We would also like to add that, from an architectural point of view, the proposed restrictions could lead to the following situations.

■Hindering the development of improved insulation performance.
With the urgent need for decarbonisation and energy saving in new and existing residential and non-residential buildings, there is a need to improve the insulation performance of the building envelope, which is closely related to air conditioning energy, which accounts for around 30% (in Japan) of a building's operational energy.
HFO gas, one of the PFAS, is widely used as a foaming gas for insulation. The thermal conductivity of phenolic foam insulation currently on the market in the World is 18-22 mW/(m-K), with the high-performance 18 mW/(m-K) products using HFO as the foaming gas (20 mW/(m-K) is HC gas). In Japan 2022 saw a revision of JIS A 9521, with a ranking of 16 mW/(m-K) and 17 mW/(m-K) were established. This rank was expected to improve the performance of insulation materials in the future, and manufacturers are developing insulation materials with HFO gas as a candidate foaming gas.
The proposed restrictions may hinder that performance-enhancing development.


■Increase GHG emissions from buildings.
In its Guidelines on Housing and Health, the World Health Organisation (WHO) strongly recommends an indoor temperature of at least 18°C to protect occupants from the health effects of cold weather, and recommends that homes in areas with cold seasons should be conditionally insulated when newly built or renovated*1. Public Health England reports that lower temperatures pose a health risk*2.
If the indoor temperatures recommended in the proposed restrictions are to be maintained, the thickness of the building envelope without HFO will be 10-20% thicker than that with HFO. This means that the structural frame will be larger in proportion to the thickness of the envelope, which means a significant increase in GHGs during construction. Also, if the structural frame is of the same dimensions, the insulation performance will be reduced by 10-20%, which means that the operational energy of the building will increase proportionally.
We think that this situation is not what ECHA would like to see.

Reference:
*1 WHO Housing and health guidelines : World Health Organization 2018.11
*2  Cold Weather Plan For England Making the Case : Public Health England



	
	
	Answer to specific info request 1:
building insulation
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	General Comments:
There is no suitable alternative material that meets all the required properties.

Fluor rubber and fluor resin contribute to automobile safety, contribute to industrial decarbonization, and prevent environmental pollution. Fluor rubber and fluor resin should be excluded because there is no evidence of harm.

6 months is not enough public consultation and 18 months is too short a transition period.

Annex XV report (Summary)
Proposed restriction - Annex XVII entry PFASs (Restriction Option 2)
Column 2 Conditions of restriction 2
There is no instruction specified an internationally accepted method of analysis. It should be specified the PFAS to be targeted for analysis, subject to the existence of an internationally accepted method of analysis.


	
	
	Answer to specific info request 1:
sectors: E.2.14. uses: ANNEX XV Conditions of restriction 5 s) ANNEX A.3.15.1.3.Grease CAS RN: raw materials 252237-40-4 25291-17-2 17527-29-6 1189053-50-6 1219035-32-1 13252-13-6 37382-64-2 51798-33-5 163702-08-7 163702-07-6 163702-06-5 163702-05-4 132182-92-4 428-59-1 116-15-4 116-14-3 75-45-6 7594-51-6 1623-05-8 10493-43-3 2070-70-4 30320-29-7 30320-27-5 30320-26-4 1644-10-6 1998-53-4 2062-98-8 2641-34-1 13252-14-7 26131-32-8 14548-74-4 174080-50-3 27639-98-1 131628-36-9 646029-82-5 646029-84-7 646029-85-8 34761-47-2 133609-46-8 13252-15-8 27617-34-1 51798-33-5 850734-65-5 2416268-96-5 25038-02-2 204270-10-0

	
	
	Answer to specific info request 8:
Uses: ANNEX XV Conditions of restriction 5 s) ANNEX A.3.15.1.5. Release-agents Function: To improve mould release of moulded products. Quantity used: 10-100 t/y Environmental emissions: No (disposed of as industrial waste). Usefulness, advantages. The use of fluorinated release-agents brings significant benefits to the social value chain. Fluorinated release agents (especially fluorinated telomers) are important application examples due to the unique characteristics of fluorine. The product is an indispensable industrial material and sub-material in the synthetic rubber/resin processing process, including fluoroelastomers. Alternative materials. In the manufacturing process of semiconductor materials, which are indispensable for the advanced information society expected in the future, they are also important. Non-fluorinated release agents, especially silicone release agents, cannot be used in the manufacturing process of semiconductor components due to their electrical properties. In addition, non-fluorinated mould release agents do not fulfil their performance requirements at all, making the production of many semiconductor components difficult. Alternative materials to fluorinated release agents have been evaluated and found that they often fail to meet the key performance characteristics of fluorinated release agent-based materials, and often fail to meet several properties (e.g. surface tension; 11 mN/m) and ranges that are time unlimited for applications where fluorinated release agent-based materials are required. The fluorinated release agents currently on the market are indispensable. Problems and disadvantages of restricting PFAS The following are some of the consequences of extensive PFAS restrictions (including PFHxA and PFBA restrictions). Critical impact on the material (synthetic rubber/resin) processing process. Unacceptable deterioration of production costs due to the use of alternative materials due to significantly lower performance levels and life expectancy.  Significant increase in waste material due to processing defects. Overall, this leads to an increase in waste. The use of alternative materials may lead to a significant increase in the amount of material used, which may have an impact on the human body and the environment. Safety assessment of PFASs. The fluorinated mould release agents and fluorotelomer, the raw material for fluorinated mould release agents, have shown negative results in mutagenicity tests, and the proposed restrictions do not immediately apply to their handling. [Contents of appeal + page 11]. We request that fluorinated mould release agents and fluorotelomer, the raw material for fluorinated mould release agents, be exempted from the PFAS regulation as an time unlimited use in recognition of their importance in the processing of rubber/resin products (materials).
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-

	
	
	Answer to specific info request 1:
Prelon Dichtsystem GmbH uses 90 to 95 % PTFE for the production of seals (especially shaft seals). The economic, supply and social leverage of our PTFE applications is extreme. The Prelon PTFE seals take on a key function in machines, processes and apparatus, which enable and ensure an almost unnameable number of products and immense production quantities in the first place. Key function means: at first glance, these are small, seemingly insignificant parts, which, however, make a multitude of procedures and production processes …  … possible at all. (handling chemical intermediates or cleaning agents that are hazardous to people, compliance with hygiene regulations, process steps that are at risk of explosion: inert properties, coefficient of friction, dispensing with lubricants) and/or   would have to be throttled down to a fraction of their output.    In other applications, without the PTFE seals of the   In terms of occupational health and safety, this is assured. Selected applications of PRELON PTFE shaft seals  Chemical industry / food industry / medical and pharmaceutical industry Centrifuges for ... ... separation of substances in the liquid phase in the production of raw materials and foodstuffs  High sliding speeds, long service life, hygiene, universal resistance required PTFE properties (effects): • inert - chemical resistance (occupational safety) (environmental protection) • low coefficient of friction (energy efficiency) • very long service life (sustainability, resource conservation) • thermal resistance  Agitators and mixers ... ...with chemically different, constantly changing liquids / bulk materials. The shaft seals serve to safely contain hazardous intermediates and aggressive chemical compounds. Pumps  ... for silos and silo vehicles with chemically different, constantly changing liquids / bulk materials.    Sealing of conveyors and roller tables in the food industry Lubrication-free sealing of roller tables in the food industry No lubrication, therefore no contamination and compliance with hygiene, Resistance to aggressive cleaning agents (acids, bases) to ensure hygiene Long-term durability Inert - self-lubricating - hygienic - low friction - sustainable  Electric motors for drive in food / medical and pharmaceutical processes ... with lubrication-free motor shaft seal, resistant to acidic and alkaline cleaning agents low-migration towards any foodstuffs required PTFE properties (effects): • inert - chemical resistance (industrial safety) (environmental protection) • low coefficient of friction (energy efficiency) • very long service life (sustainability, resource conservation) • hygienic (health care) • - thermal resistance Textile industry:  Chemical baths / plant For the treatment / finishing / dyeing of textiles, the fabric webs are conveyed through baths. The conveying mechanism in baths with various changing chemical liquids must be sealed. required PTFE properties (effects): • - inert - chemical resistance (occupational safety) (environmental protection) • - low coefficient of friction (energy efficiency) • - very long service life (sustainability, conserves resources)  Bitumen processors / road construction: Bitumen pumps ... ...had not been really sealable until now, leakages were accepted At high temperatures, under pressure, a low-viscosity medium (bitumen) cannot be sealed with any other sealing material. Chemical resistance - Thermal resistance - Low friction required PTFE properties (importance): • - inert - chemical resistance (industrial safety) (environmental protection) • - low coefficient of friction (energy efficiency) • - very long service life (sustainability, resource conservation) • - thermal resistance (occupational safety) (environmental protection)  Metal industry, e.g. steel production Sealing of roller tables in (transport of red-hot steel slabs 900°C) Cooled moving rollers have to move loads of several thousand kilos of red-hot metal. Grease prevention, thus no more grease fires (work safety in high-temperature environments), Long-life sealing ensures high work safety under extreme thermal and mechanical conditions. Self-lubricating - Low friction - Temperature resistance required PTFE properties (importance): • - inert - chemical resistance (industrial safety) (environmental protection) • - low coefficient of friction (energy efficiency) • - very long service life (sustainability, resource conservation) • - thermal resistance (occupational safety) (environmental protection)  The entire mechanical and plant engineering, vehicle and automotive industries (regardless of whether combustion engine or e-drive or hydrogen drive) are bursting with applications with PTFE seals that have no alternative. Our company can only become insolvent in the event of a ban on PTFE. There is no alternative material PTFE is such a low-risk product with benefits for humans and the environment that cannot be overestimated. The compatibility of PTFE for humans and the environment has been proven by extensive migration tests and animal experiments (USA: USP class VI).   Piston and rod seals aggressive oils (bio-oils) with additives (bio-oils)  High temperatures, high pressures Significantly longer service life   B) Examples of FKM seals 200°C  - Cooking ovens for aircraft  - Waste water pumps for dishwashers - Underwater motors Ship propulsion systems  - Metering systems 2-component adhesives FKM or PTFE only Chemical resistance  - Exhaust air systems - Fans chemical gases

	
	
	Answer to specific info request 2:
Firma Prelon stellt vorzugsweise Dichtsysteme her, die nach end-of-life  bei Wartungsarbeiten oder  im Fall des end-of-life der Maschine  über Stahlrecycling entsorgt werden.  Dabei ist sichergestellt, dass die Produkte der Firma Prelon einer Temperaturbehandlung > 800°C und > 3sec. unterworfen werden. Unter diesen Bedingungen werden Fluorpolymerbauteile mineralisiert, d.h. in CaF2 überführt. Es entstehen dabei keine nennenswerten toxischen Emissionsgase. Siehe hierzu Bericht des pro-k über "Incineration study".

	
	
	Answer to specific info request 3:
Siehe hierzu Bericht des pro-k über "Incineration study".

	
	
	Answer to specific info request 4:
Derzeit ist als neue Methode des chemischen Recyclings das upcycling-Verfahren im Aufbau. Siehe hierzu Eingabe der Firma Element9. Ich gehe davon aus, dass die Produkte der Firma Prelon im wesentlichen dem Stahlrecyclingweg folgen.

	
	
	Answer to specific info request 5:
Die Firma Prelon verarbeitet derzeit 2 to Fluorpolymere pro Jahr. Aufgrund der Tatsache der speziellen Anforderungsprofile der Verwendungen sehen wir keine Möglichkeit der Substitution in diesen Anwendungen.

	
	
	Answer to specific info request 6:
Siehe Beschreibungen der Produkte der Firma Prelon s.o. Prelon stellt Dichtungen schwerpunktmäßig dynamische Dichtungen für den allgemeinen und speziellen Bau von Maschinen in der chemischen Industrie, Metallindustrie, Strassenbau, Prozessindustrie, Lebensmittel und Pharmaindustrie u.a. her.

	
	
	Answer to specific info request 7:
Die derzeit von der Firma Prelon verwendeten Werkstoffe wurden nach den 13 PLC-Kriterien der OECD sowie weiteren Prelon-spezifischen Anforderungskriterien charakterisiert und möglichen Werkstoffalternativen gegenübergestellt. Keine der Alternativen erfüllt alle Kriterien der Bewertung. Bei einer möglichen Werkstoffsubstitution sehen wir insbesondere den Verlust der Sicherheit in der Anwendung als größtes Risiko. Es ist jedoch nicht auszuschliessen, dass zukünftig neue Technologien entwickelt werden, die einen geringeren Bedarfen Fluorpolymeren aufweisen werden. Deshalb könnte zu einem späteren Zeitpunkt eine erneute Überprüfung erfolgen (nach mehr als 15 Jahren).

	
	
	Answer to specific info request 8:
Die sozioökonomischen Auswirkungen der Produkte der Firma wurden untersucht, für Prelon und für die Summe aller Kunden. Die Details sind in der Anlage beigefügt.
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<redacted>
	General Comments:
PVDF-HFP [Poly(vinylidene fluoride-co-hexafluoropropylene)] is used as processing aids for manufacturing of metallocene linear low density polyethylene (mLLDPE) granules, including LLDPE films for packaging applications.

	
	
	Answer to specific info request 6:
PVDF-HFP [Poly(vinylidene fluoride-co-hexafluoropropylene)] is used as processing aids for manufacturing of metallocene linear low density polyethylene (mLLDPE) granules, including LLDPE films for packaging applications. Supporting documents can be found in Annex IV (Non-Confidential) and Annex V (Confidential).
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	General Comments:
The members of FEC, the Federation of the European Cookware, Cutlery and Housewares Industries, recognize the adverse effects on the environment and human health caused by certain chemicals within the PFAS family, but are concerned by an approach which universally restricts all PFAS without any distinction between the many different types, properties, and risk levels and without considering the greater impacts on European competitiveness and strategic autonomy. The Restriction Proposal should take into consideration the difference in risk and exposure between polymeric and non-polymeric PFAS and the absence of environmental risk from the cookware and bakeware sectors during the production, use, and end of life phase. Based on these grounds, FEC recommends excluding the use of fluoropolymers for cookware and bakeware from the scope of restriction.

Please see the attached documents for more details and information. An independent economic impact assessment will be submitted by FEC in a second contribution before September 2023.

1) There are critical differences between polymeric and non-polymeric PFAS, something already accounted for by the restriction dossier. Fluoropolymers have been thoroughly studied for decades and are among the most well-understood groups of substances classified as PFAS under the OECD definition. Unlike non-polymeric PFAS, which are mobile, can bioaccumulate, and can have toxicity concerns, fluoropolymers have not been demonstrated to have negative health concerns and are a material of choice for sensitive applications such as medical devices, demonstrating strong confidence in their safety. (References in Section 1 of non-confidential attachment) 

2) The production of fluoropolymer-coated cookware does not result in significant PFAS emissions into the environment due to the minimal content of non-polymeric PFAS in raw materials and effective environmental management measures. Additionally, non-fluorinated polymerisation aid technologies have the potential to greatly reduce the use of non-polymeric PFAS in the production process. (References in Section 2 of non-confidential attachment) 

3) Fluoropolymers from food contact applications are unlikely to result in significant environmental emissions during the end-of-life phase. Landfilling, which represents a shrinking share of total EU waste management, is an unlikely source of PFAS emissions from fluoropolymers, due to the stability of the substances and lack of high ambient temperatures. Recycling and incineration, using adapted BATs that take into account PFAS control, result in full mineralisation of fluoropolymers, thereby preventing any degradation into non-polymeric PFAS. (References in Section 3 of non-confidential attachment) 

4) Consequently, the members of FEC consider that the universal restriction proposal lacks proportionality, regarding the absence of environmental risk from the cookware and bakeware sectors during production and end of life phase, and the difference in risk and exposure between polymeric and non-polymeric PFAS. All PFAS should not be grouped together because of their diverse properties. Fluoropolymers are inert, not water soluble and not mobile in the environment, their high molecular weight makes them non bio available and non-bioaccumulative. Besides, persistency alone is not a hazard criterion according to REACH and CLP.  By comparison, the United Kingdom have also proposed Regulatory Management Options for PFAS and suggest a restriction excluding fluoropolymers: “The restriction(s) set out above need not apply to low hazard groups or low risk uses, for example; fluoroplastics or fluoroelastomers (low hazard groups) […]. These could be highlighted as derogations to any restriction proposal.” [https://www.hse.gov.uk/reach/assets/docs/pfas-rmoa.pdf]. Based on these grounds, FEC recommends excluding the use of fluoropolymers for cookware and bakeware from the scope of restriction.

5) The cookware and bakeware industries widely use fluoropolymers due to their unique combination of properties (e.g. non-stick, high temperature resistance, durability, heat conductivity, and resistance to abrasion). Ceramic cookware, the only credible non-stick alternative, has lower non-stick durability and performance, requiring more frequent replacement with an increased environmental impact. There is no guarantee that, even with R&D investment and sufficient transition timing, alternatives can be found without compromising the high performance, durability, and functionality which are essential to maintain European competitiveness over Asia. (References in Section 4 of non-confidential attachment) 

6) Any fluoropolymer restriction for the cookware and bakeware industries would have consequences on European strategic autonomy, competitiveness, and employment. The PFAS restriction proposal, as it is currently framed, would lead some parts of the industry to abandon their European production (fluoropolymer-coated cookware production for export markets; most R&D centres). 

Even if a realistic delay of 12 years were to be granted (the minimum estimated by the sector to complete all the transformation steps), some parts of the industry would not be able to absorb reconstruction costs of roller coating lines into spray lines necessary to produce ceramic, resulting in the collapse of major actors. European manufacturers that are able to bear the transformation costs and R&D costs will encounter a lack of competitiveness, due to investments to transform factories being comparatively lower in Asia. Finally, the significant investments will result in higher prices for consumers when purchasing cookware, and consumers may choose to buy cheaper imported products from outside Europe. (Reference in Section 5 of non-confidential attachment) 

7) Consequently, the universal restriction proposal is not proportional to the economic risks associated. Even if a 12-year derogation were granted, only the most resilient European producers will be able to continue manufacturing in Europe, while others will have to close their facilities or offshore them.

8) With the minimal risks presented by fluoropolymer-coated cookware and bakeware, the economic disruption is disproportionate to the gains in protection afforded to EU citizens. Therefore, FEC requests the exclusion of fluoropolymers from the scope of restriction for use in cookware and bakeware.

	
	
	Answer to specific info request 1:
The comments apply to the sectors of cookware and bakeware that make use of fluoropolymer based non-stick coatings. Annex XV identifies the corresponding uses for such coatings, which encompass domestic use as well as use in the kitchens of restaurants and hotels (“Consumer Cookware” in Table 9 in the Annex XV restriction report).

	
	
	Answer to specific info request 2:
Further data relevant to this question will be submitted at a later date as part of a second set of information from FEC.   1) Baseline: Annual tonnage of fluoropolymers used for cookware and bakeware applications in Europe were estimated by the Fluoropolymer Product Group of Plastics Europe at:    - 2 000 tonnes in 2020 (the overall fluoropolymer market in Europe representing a total of 40 000 tonnes in 2020). [https://fluoropolymers.plasticseurope.org/application/files/1216/5485/3500/Fluoropolymers_Market_Data_Update_-_Final_report_-_May_2022.pdf]   - 3 500 tonnes in 2015 (the overall fluoropolymer market in Europe representing a total of 52 000 tonnes in 2015) [https://fluoropolymers.plasticseurope.org/application/files/7816/1167/4026/Final_SEA_Fluoropolymers_summary2017_3.pdf]   2) In the manufacturing phase of cookware and bakeware, the production of fluoropolymer-coated cookware does not result in relevant PFAS emissions into the environment due to limited content of non-polymeric PFAS in raw materials (below 1 ppm) and effective environmental management measures:   - 3500 t of fluoropolymers were used in 2015 in Europe (2000 tons in 2020). Typically, the level of residual primary non-polymeric PFAS in the fluoropolymer dispersion is lower than 1ppm (see below). This is the residual level of the fluorinated polymerisation aid used by the fluoropolymer manufacturer.   - Therefore, less than 3,5 kg of non-polymeric PFAS are contained in raw materials used overall in Europe by coating manufacturers each year for cookware and bakeware applications. Consequently, banning the use of fluoropolymers for cookware would only potentially remove 3,5 kg of non-polymeric PFAS throughout Europe, while having an extreme negative impact on the sector.    - Fluoropolymer manufacturers have mentioned in their Risk Management Option Analysis that abatement and recovery technologies are widely used in their industry leading to significant reduction in residual primary non-polymeric PFAS. The figure of 1 ppm residual is a common accepted figure in the sector, more details can be obtained directly from polymer manufacturers on a confidential basis.    - “The recovery/recycling techniques have been applied since the beginning of the 1990s and at the present time, they are installed in many FPs manufacturing facilities around the world and used for a variety of polymerisation aids. Recapture rate for fluorinated polymerisation aids of approximately 98% is achieved by some companies.” [https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104_FP_RMOA_Final_3.pdf]   3) In the end-of life phase: Fluoropolymers from food contact applications are unlikely to result in significant environmental emissions:   a) Recycling and incineration, using adapted BATs that take into account PFAS control, result in full mineralisation of fluoropolymers, thereby preventing any degradation into non-polymeric PFAS:   - It is assumed that 3500 tons of fluoropolymers are contained in cookware and bakeware used every year in Europe.    - The first stage of treatment by incineration at 600°C in the presence of calcium hydroxide leads to 90% abatement of fluoropolymers according to Fei Wang et al [Fei Wang et al., Environ. Sci. Technol. 2015, 49, 5672−5680]     - Further treatments at 1 150 °C lead to 99.9999% decomposition of fluoropolymer according to the “Report on PFAS Destruction Testing Results at Clean Harbors’ Aragonite, Utah Hazardous Waste Incinerator”.     - Typically, afterburners are used generally under those operating conditions to convert unburned VOC to CO2 and H2O (according to the US EPA, most afterburner at the moment in the US are operating between 980°C to 1 200°C to eliminate VOC). [https://www3.epa.gov/ttncatc1/dir1/fthermal.pdf]    - This lead to below 1 kg per year of PFAS emission, from recycling and incineration, per year at EU level, if best available technologies are utilized during the recycling and incineration process and collection schemes are more widely used.    b) Landfilling, which represents a shrinking share of total EU waste management, is an unlikely source of PFAS emissions from fluoropolymers, due to the stability of the substances and lack of high ambient temperatures:   - Emissions from fluoropolymers coated cookware in landfill is expected to be insignificant, according to various authorities and authors, including RIVM [https://www.rivm.nl/bibliotheek/rapporten/2021-0143.pdf] and the ITRC [https://pfas-1.itrcweb.org/2-1-environmental-significance]. The Waste Framework Directive sets a maximum total of 10% of waste going to landfill by 2035, and many member states already have landfilling rates substantially below this figure, further minimizing potential emissions during landfilling.    4) In the consumer use phase: it can be assumed that there are no emissions of fluorinated polymerisation aids because the traces of fluorinated polymerisation aids (< 1 ppm) from polymer production are successfully removed from the coating during the firing process, as confirmed by EFSA:     - In its 2011 scientific opinion regarding the use of the fluorinated polymerisation aid 3H-perfluoro-3-[(3-methoxy-propoxy)propanoic acid], ammonium salt (ADONA, CAS 958445-44-8), the European Food Safety Authority notes that : “It is (…) expected that the decomposition products as well as the substance itself are efficiently removed from the polymer during thermal processing (high temperature extrusion, baking or sintering) into a final article.” The authority also reported content analyses on four different materials and noted that “in all [four] cases the substance was not detectable in the final sintered perfluoropolymer materials at a detection limit of 0.02 mg/kg.” [EFSA Journal 2011; 9(6):2182 ]   - Similarly for the substance perfluoro[(2-ethyloxy-ethoxy)acetic acid], ammonium salt (CAS 908020-52-0), EFSA noted that “it can (…) be expected that any post-polymerisation residual content of the substance is efficiently removed during thermal processing (high temperature extrusion, baking or sintering) into a final article. This was supported by an analytical screening experiment on a finished food contact PTFE polymer.” Following a set of migration testing, they also conclude that “the data indicate that final PTFE food contact polymers do not contain the substance at concentrations which cause measurable migration into foods.” [EFSA Journal 2011; 9(6):2183]   - The German BfR commented in 2022 that there is no risk for consumers when using cookware with a non-stick coating. This was confirmed by a survey by FEC on products from the European market also showed no exposure of consumer to non-polymer [https://mobil.bfr.bund.de/cm/349/selected-questions-and-answers-on-cookware-ovenware-and-frying-pans-with-a-non-stick-coating-made-of-ptfe.pdf]   - A survey from Choi et al in 2018 [Choi, Heeju, In-Ae Bae, Jae Chun Choi, Se-Jong Park, and MeeKyung Kim. 2018. “Perfluorinated Compounds in Food Simulants after Migration from Fluorocarbon Resin-Coated Frying Pans, Baking Utensils, and Non-Stick Baking Papers on the Korean Market.” Food Additives & Contaminants: Part B 11 (4): 264–72] also confirmed that in the vast majority of products from the Korean market did not release non-polymeric PFAS when tested. A small minority of products showed detectable PFAS and even in this case, the authors only detected PFAS in the first migration.

	
	
	Answer to specific info request 3:
According to the dossier submitters, the assumed potential for emissions of non-polymeric PFAS from fluoropolymers is overwhelmingly accounted for in the end-of-life stage (shown in Figure B.69 in Annex XV report)). Fluoropolymers from food contact applications can be adequately addressed in the waste stream. The following studies represent the state-of-the-art scientific knowledge on the question of fluoropolymer fate during incineration. The conditions in incineration can be met to ensure full mineralisation of fluoropolymers after incineration:    - Fluoropolymers, including PTFE, are completely destroyed under specific incinerator operating conditions: Yamada et al studied textiles and paper treated with fluorotelomers at temperatures of 1 000°C and residual times of 2 seconds. They found that they will be destroyed and will not be a source of PFOA in the environment. [Yamada, Takahiro, Philip H. Taylor, Robert C. Buck, Mary A. Kaiser, and Robert J. Giraud. 2005. “Thermal Degradation of Fluorotelomer Treated Articles and Related Materials.” Chemosphere 61 (7): 974–84]    - According to a 2019 study from the Karlsruhe Institute of Technology, municipal incineration of PTFE did not result in significant generation of studied PFAS at temperatures between 870 and 1 020 °C. Instead, the PFAS degraded mainly into hydrofluoric acid and carbon dioxide. [Aleksandrov, Krasimir, Hans-Joachim Gehrmann, Manuela Hauser, Hartmut Mätzing, Daniel Pigeon, Dieter Stapf, and Manuela Wexler. 2019. “Waste Incineration of Polytetrafluoroethylene (PTFE) to Evaluate Potential Formation of Per- and Poly-Fluorinated Alkyl Substances (PFAS) in Flue Gas.” Chemosphere 226 (July): 898–906]    - According to a 2021 report by the Dutch RIVM, PTFE is reduced to a fully mineralized state after 2 seconds of incineration at 850°C. Incinerator bed temperatures, which generally range between 900 and 1 100°C, PTFE and other fluorinated polymers are expected to fully degrade into small fluorocarbon molecules. For a high degree of thermal degradation, temperatures higher than 850 °C are required. [Bakker, J., B. Bokkers, and M. Broekman. 2021. “Per- and Polyfluorinated Substances in Waste Incinerator Flue Gases.” Rijksinstituut voor Volksgezondheid en Milieu RIVM. December 8, 2021]    - In 2021, an independent study of PFAS in hazardous waste incineration in Utah showed a thermal destruction of more than 99.9999 % at temperatures of 1 154°C. [Quinn, Megan. 2023. “Clean Harbors Says It Can Destroy More than 99% of PFAS at Incinerator Facility.” Waste Dive. January 23, 2023. https://www.wastedive.com/news/clean-harbors-incinerator-pfas-forever-chemicals/640829/]    - In the JRC Science Report to the European Commission on the “Best Available Technology (BAT) Reference Document for the Non-Ferrous Metals Industries”, it is recommended to use absorbents such as calcium hydroxide to remove gaseous components [Cusano, Gianluca, Miguel Rodrigo Gonzalo, Frank Farrell, Rainer Remus, Serge Roudier and Luis Delgado Sancho. 2017. “Best Available Techniques (BAT) Reference Document for the Non-Ferrous Metals Industries: Industrial Emissions Directive 2010/75/EU (Integrated Pollution Prevention and Control)”. 2017.].     - Fei Wang et al. showed that the mineralisation ratio of polytetrafluoroethylene (PTFE) particles by calcium hydroxide could reach 80% or higher when the temperature was above 400 °C [Wang, Fei, Xingwen Lu, Xiao-yan Li, and Kaimin Shih. 2015. “Effectiveness and Mechanisms of Defluorination of Perfluorinated Alkyl Substances by Calcium Compounds during Waste Thermal Treatment.” Environmental Science & Technology 49 (9): 5672–80]   From this set of literature data, there seems to be a set of parameters that allow full mineralisation of fluoropolymers by using a combination of incinerators, filter systems and afterburners even in the municipal waste stream. 

	
	
	Answer to specific info request 8:
With the minimal risks presented by fluoropolymer-coated cookware (see sections 1, 2, 3 in non-confidential attachment), the economic disruption and effects on European competitiveness and autonomy would be disproportionate to the gains in protection afforded to EU citizens. FEC requests the exclusion of fluoropolymers from the scope of restriction for use in cookware and bakeware.    1) The PFAS restriction proposal, as it is currently framed, would have significant economic and social impacts on the bakeware and cookware industry, leading to the potential cessation of important parts of the business:    - Substantial investments would be necessary to rebuild or adjust the industrial processes of cookware manufacturers to switch to alternatives. Production of ceramic coatings is not compatible with roller coating technology, covering at present a significant portion of European cookware production. The transformation of roller coating lines will incur substantial costs and will result in immediate write-offs of investments into these production lines. Even when already using spray technology to produce fluoropolymer coated cookware, manufacturers will have to invest to adapt their production lines to transition to alternatives.   - Significant investments in R&D would be required for exploration and development of alternative options: to find performant and cost competitive alternatives to fluoropolymers, to diversify product offerings, to prevent loss of competitiveness, revenue, and to maintain brand reputations.   - Some parts of the industry will have to cease their production automatically and irreversibly (European production destined to export markets, which is a significant part of European cookware production, as well as R&D centres for fluoropolymer coatings). Some companies, especially SMEs, will not be able to absorb the costs of transition (reconstruction of roller coating lines not compatible with ceramic production). Other European manufacturers will face high transformation costs and R&D costs, undermining their effort to stay competitive over Asian production.   - Job losses in Europe will be permanent, as the loss of industrial structure and know-how would make any re-industrialisation plan in Europe nearly impossible, particularly if market share is lost to cheaper non-EU producers.      - The transition will be difficult because of shortages in the supply chain. The R&D intensive transition will be limited by an overload in the R&D departments of coating manufacturers. The cookware industry shares raw material suppliers with other high-volume industries, which poses the risk of significant delays and additional costs due to lower volumes or the prioritisation of other products. New machinery and spare parts of existing machinery would need to fulfil potential future ECHA restrictions on PFAS. There are a significant uncertainty and potential bottlenecks in acquisition of new and repair of existing production equipment. The demand in raw material and spare parts to build and adapt production lines will probably increase at the same time, with a risk of shortages.   - The proposal has several negative impacts for the consumer. The massive investments in rebuilding and/or adapting lines will increase the cost of the final cookware or bakeware article for the consumer. The alternative for the consumer would be to buy cheaper cookware and bakeware imported from outside of Europe. The shorter lifespan of ceramic coating in comparison to PTFE coating as well as the lower productivity of spray (compared to roller coating), will generate uncertainty for European manufacturer capacity to adapt rapidly to the growing demand. The consumer will lose access to fluoropolymer coated bakeware and cookware, offering a unique mix of key properties such as durability of non-stick, product durability, thermal resistance, ease of cleaning, corrosion resistance, chemical resistance.    2) The most realistic transition time estimated by the cookware and bakeware sector to complete all the transformation steps would be 12 years, with very high economic risk, risk of failure and risk for employment:    - R&D, coating development: 2 years (to adapt the existing technology) to 5 years to get a breakthrough with a product as performant as fluoropolymers (with a high risk of failure in this research). Most companies would like to differentiate their product and adapt the existing technology, with heavy investments in R&D and in production lines. Even for companies that are willing to use existing technology (and that would not need to go through R&D steps to adapt the existing technology), they would still have to change their industrial structure, with heavy investments and long delays.     - R&D, technology development: 3-5 years to deliver and economically viable process    - Product offer: 2-3 years    - Production line replacement (Ordering machinery; installation): 1-2 years but replacement one line at a time to avoid stopping the production process (i.e. 5 years if the company has 5 lines)    - Local authorities’ approval: 1 year    - Staff training and safety measures (in parallel): 6 months in parallel with production line replacement    - Commercial deployment in different markets (Product adaptation, product stock clearance, change merchandising): 2-3 years    3) Given the high economic risks associated with the restriction, even in the case of a transition time of 12 years, the bakeware and cookware sectors request the exclusion of fluoropolymers from the scope of restriction for use in cookware and bakeware:     - Transformation costs will be too high to be bearable for some European companies, particularly SMEs or smaller firms, resulting in the inability to continue business for these companies.   - Transformation of lines and investments in R&D will eventually be absorbed by the most resilient companies, but costs will be significantly lower in Asia than in Europe, undermining the effort of European producers to stay competitive over Asia, and incentivising offshoring.   - There is no guarantee that suitable alternatives can be found without compromising crucial factors such as high performance, durability, and functionality. These qualities are vital for European producers to maintain their competitive advantage and their industry presence in Europe.   - Fluoropolymers have not been demonstrated to have negative health concerns and their use by the cookware and bakeware industries is unlikely to result in significant environmental emissions during the manufacturing, use and end-of-life phases (cf sections 1-3).     - The restriction is not proportional to the economic risks. Even if a 12-year derogation were granted, only the most resilient European producers will be able to continue manufacturing in Europe, while others will have to close their facilities or offshore them. With the minimal risks presented by fluoropolymer-coated cookware, the economic disruption is disproportionate to the gains in protection afforded to EU citizens.
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Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GEA Mechanical Equipment Italia S.p.A.
Org. country:
Italy
Attachment:
<redacted>
	General Comments:
For technical reasons we cannot do without the materials FKM, FFKM and PTFE. Without these materials many of our machines can’t be operated in the market anymore and also not be sold further on. Our machines are installed in many key industries worldwide. These industries include pharmaceutical & biotech applications, chemical applications, dairy applications, beverage applications and many other similar industries.

	
	
	Answer to specific info request 6:
Please see the annex

	
	
	Answer to specific info request 7:
Please see the annex

	
	
	Answer to specific info request 8:
Please see the annex
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Scope or restriction option analysis
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Company
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<redacted>
Org. country:
France
Company name confidential:
Yes
	General Comments:
-

	
	
	Answer to specific info request 1:
Construction products (Annex E.2.13.): PTFE thread sealing tape 1. It is widely used in gas industry as a protection of the connection between cylinder valve and cylinder. This is an essential functionality of PTFE tape as it provides lubrication of the thread, guarantee disassembly of the valve when necessary. Easy application and reliable performance in this application is not easy to replace. Historically used solution with cones based on silver and lead (alternatively including tin or aluminum) are not acceptable as they also contain problematic material. Gas companies run millions of cylinders globally and PTFE tape is used on almost every of these cylinders. If there is other solution like PTFE cones or PFPE based liquid lubricant, it is still based on PFAS.  We need further information from suppliers and development work with them to estimate the derogation period that we would need.  2. PTFE thread sealing tape is also used in equipment for cryogenic and low temperature service.  In this use we do not see any alternatives available yet and not under study.  3. PTFE thread sealing tape is used also in many other connections of gas production equipment where different design approach will need to be implemented to eliminate the use of PTFE. This will require time and investment into new equipment.  Availability of spare parts including PTFE tape will be essential for maintenance until the new equipment is available. We need further information from suppliers and development work with them to estimate the derogation period that we would need.    Lubricants (Annex E.2.14.): Sector as whole We appreciate that lubricants are selected in the group with 13,5 years derogation which highlights specifics characteristics of this products. PFPE based lubricants are widely used in gas equipment for great resistance in oxidizing atmosphere and high pressure. Introduction of these lubricants significantly reduced occurrence of oxygen ignitions (fire) and improved safety of our employees, customers and patients.  The applied quantities of the lubricant during manufacturing are very small and there is a high level of control for quantity applied to each piece of equipment to ensure functionality but not overdose lubricants.  Currently we see no evidence of availability for alternative guaranteeing adequate level of safety and expectation of successful development of such alternative is on very low probability within the proposed derogation time.
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Information on alternatives
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Request for exemption
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BehalfOfAnOrganisation
Org. type:
Company
Org. name:
W. L. Gore & Associates GmbH
Org. country:
Germany
Attachment:

 
<redacted>
Privacy statement:
As disclosure would undermine the protection of commercial interests of a natural or legal person, including intellectual property (Article 4(2) of Reg. (EC) No 1049/2001).
	General Comments:
See Attachments

	
	
	Answer to specific info request 1:
Medical Devices

	
	
	Answer to specific info request 6:
Medical Devices
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Additional information LACROIX/General comments GICAT-LACROIX.pdf

GICAT C) Lacroix

The French land defence and security
industry assaciation

08/06/2023

General comment in response of the public consultation on the proposed EU restriction
for PFAS

The French Land Defence and Security Industry Association (GICAT) is a trade association created in 1978 and
which today represents more than 433 members.

GICAT has decided to respond to this consultation to express its great concern about the proposal
restriction of Per-and Polyfluoroalkyl substances (PFAS) that strongly impact its members as
LACROIX, the defence subsidiary of the Group Etienne LACROIX. A LACROIX’s detailed presentation is
joined in the section "Titre IV”.

Non-polymer PFAS compounds are found in many types of formulations used by the defence industry, from
coatings to greases, lubricants or hydraulic fluids. They confer specific key properties required for
reliability and thus user safety in rough and demanding environments and are usually found in very low
concentrations. '

However, the purpose of this comment for manufacturers of pyrotechnic components, ammunition, rockets,
missiles (1)... is to address our industry’s specific uses of fluoropolymers, more specifically, PTFE (Teflon®),
PVDF and fluorinated elastomer (Viton®). They are used extensively throughout our supply chains in the
manufacture of many pyrotechnic mixtures and articles and in our industrial process (in particular as surface
coating in direct contact with pyrotechnic compositions).

The most critical uses of these substances for the national defence interests is to formulate pyrotechnic
compositions used in numerous devices and components where other materials would not satisfy the
requirements. For example, the following applications are concerned: Countermeasures flares, heating devices,
igniters, obscurants, propellants, tracers, tracking flares, underwater flares, explosive charge, warhead anti-
tank system (2) etc.

While the uses of pyrotechnic applications are mentioned in the annex A as “fluorine containing oxidizers,
primarily polymers, are extensively used in pyrotechnic compositions » (tables A1 - A77), they are not covered
by the restriction dossier due to limited information available. However, the ammunition and other
pyrotechnic components impacted by the restrictions under consideration are essentlal to maintain
the operational capabilities of our armed forces on land, sea and air.

For this reason, GICAT decided to target and to develop its response to the PFAS consultation on these strategic
and specific uses of fluoropolymers in our range of activities. Many other uses are also essential but are less
specific and supported by other sectors of activities.

In the manufacture of pyrotechnic compositions for ammunition, granular PTFE, PVDF, HFP are mainly used.
- Low guantities are used each year per production site: few kilos to 5 tons maximum.

- No transformation nor chemical degradation of the fluoropolymers takes place during the manufacturing
process (composition pre-mixing under wet conditions) (2).

- No emission of particies or dust occurs during the manufacturlng process (composition pre-mixing under
wet condition or dissolution |n solvent)

- No waste or pollution of the water network results from the process.

- No emission of PFAs results from the ignition of the ammunition or pyrotechnic component. The
combustion products are fluorometal, carbon and HF (2).

(1) Al definitions defined in the "Dictionnaire de la Pyrotechnie" / “Pyrotechnics dictionary” edition 7 publishéd by GTPS
(2) Metal-Fluorocarbon based Energetic Materials by Ernst-Christian Koch from NATO
Munitions Safely P eX @4 DG G-








GICAT

Fluoropolymers’ characteristics, in particular their excellent resistance to thermal or chemical attacks, are
perfectly adapted to severe environments as required for defence applications. Fluoropolymers also present an
extremely low coefficient of friction which gives them an optimal compatibility with the high sensitivities of
pyrotechnic substances or mixtures.

In addition, fluoropolymers are the only molecules chemically compatible with all families of
pyrotechnic mixtures which ensures the highest level of safety during the manufacturing, the handling,
the functioning and the storage of ammunition in all conditions.

For all these reasons, companies of the defence industry have been using fluoropolymers in pyrotechnic
compositions and in components which are in contact with pyrotechnic compositions since the 19805 and no
extensive research for alternatives exists today.

Subject to identifying substitute formulations with equivalent performances, the inclusion of fluoropolymers in
the restriction would lead to a requalification for each case of use (ammunition and pyrotechnic components).
The usual time to qualify a new formulation in one ammunition is around 10 years and the overall cost is

assessed at several million euros.

In addition, this restriction would prevent the defence industry from honouring:
- the ammunition orders already committed for deliveries spread over several years (more than 10 years)

leading to break contracts,
- the request of the French State to constitute stocks within the framework of the war economy (Military

Programming Law 2024-2030 (LPM)).

Following this restriction, any sub-assembly already in stock (pyrotechnic or not, containing a fluoropolymer)
awaiting to be integrated in ammunition or into another complex article to be placed on the market should be
destroyed. In addition to the financial and technical impacts (for destruction of pyrotechnic products), national
interests can no longer be respected.

All these points will be developed and documented in the other parts of the consultation by each GICAT's
members concerned by pyrotechnic activities.

Nevertheless, fluoropolymers shall be considered as a distinct subset of PFAS related to chemical - hazard.
Fluoropolymers are .inherently safe, non-mobile, non-bio accumulative and non-toxic. Fluoropolymers are
different from other PFAS as they do not share the toxicological and environmental profiles associated
with PFAS of concern. Fluoropolymers have a unique set of physicochemical properties, they meet OECD
polymer of low concern criteria, and are considered to have insignificant environmental and human health

impact.

Considering the safety and reliability benefits of fluoropolymer applications for the defence industry, the very
low PFAS emissions risk and initiatives being taken by the processing industry to further minimize emissions
and closing the loop by implementing circular economy wherever possible, we request a full exemption of
fluoropolymers from the PFAS restriction proposal to maintain our major critical uses such as:

- Formulation of pyrotechnic compositions contained in military equipment and ammunition components.

- Surface coating of processing tools and parts of ammunition in direct contact with pyrotechnic
compositions.

We remain at your disposal for any questions and exchange on issue.
Sincerely yours

Signed by
Mazeres, the 08 June 2023 %
GICAT and LACROIX contact information:
Joélle PINCHOT
REACH Manager, LACROIX and Manager of the working group REACH of GICAT
email: Joelle.pinchot@etienne-lacroix.com
tel: 433624 24 53 44












Additional information LACROIX/Presentation_ETIENNE LACROIX Group - Octobre 2019_ENG.pdf

The Etienne Lacroix Group is a pyrotechnic systems
Integrator, providing applications to the defense, law

enforcement and civil safety sectors, as well as creating
pyrotechnic and multimedia shows, and organizing events

OUR BUSINESS:
Design, engineer and manufacture pyrotechnic solutions destined for
civil and military applications in the global market.

OUR VISION:
The objective is to remain an independant, family-owned group and to
become the global leader in pyrotechnic integrated systems.

OUR VALUES:

. INDEPENDANCE (Safety, Profitability, Family management of the Group)
. ETHICS (Integrity, Equity, Respect for human rights)

. EXCELLENCE (Development, Innovation, International, Management)

Jean-Jacques Bares Etienne Barés
CEO Chairman

Marie Bares Girodot
Deputy Managing Director (Etienne Lacroix Tous Artifices)
CEO (Etienne Lacroix Finances)
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Platform and armed forces self-protection
systems integrator

OUR BUSINESS
Design, production, sale and related
services.

OUR VISION

Become the world leader in pyrotechnic
platform and armed forces self-
protection systems and solutions.

OBJECTIFS
Maintain our technological edge and
develop our self-protection systems
offering:

- 50% Systems

- 50% Products

www.lacroix-defense.com \D
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Flight aircraft, helicopter and transport aircraft countermeasures

www.lacroix-defense.com
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Examples of LACROIX’s aircraft decoys

Our range of fighter aircraft cartridges is available in :
- IR (either MTV or Spectral) : 2''x1", 40 mm, 50 mm, 55 mm, 60 mm,
- Chaff: 1'"'x1", 40, 50, 55 mm

IR cartridges / format
New architecture and process providing :

> improved reliability and safety,

> high intensity IR output,

> calibrated rising time and optimized burning time
ensuring a high level of protection.

2"x1": LIR 120/121 series : Advanced MTV or spectral
decoys for protection against IR missiles for fighter aircraft

equipped with NATO standard dispensers (F16 etc.).

40 mm /60 mm: LIR 410/411 series, 659, 684 : Advanced
MTV or spectral decoys for Rafale and Mirage 2000

protection against IR missiles.

50 mm: The LIR 500 cartridge is designed for platforms

equipped with Russian format dispensers.

55 mm: BOZ 1010 cartridge for Tornado and Typhoon

www.lacroix-defense.com
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@ LACROIX

08/06/2023

Complementary information of the response to the paragraph 2
“Emissions in the end of life phase”

Process of production of MTV compositions:

Reclaimed hexane

Solvert
recovery

Hexane-vapour -

Hexane

Teflon
Viton

Acetone
Magnesium

Composition NEE
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Packaged
decoys

composition

Primer

D Pellets
composition
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Assembly

Primed

pellets
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Machined

Priming

Hexane-vapour

drying

Flow chart of MTV flare production line (Metal fluorocarbon based Energetic Materials, First edition, Ernst Christian

Koch)

Safety information for each working place of the process of production of MTV

Operations Weighting Blending Drying Pressing Machining Drying Assembly Packing
Physical PTFE : Under wetted | the drying Granular Payload asan | Payload as an
shape Coarse grains | conditions is not composition object object
between 100 complete to | (pressing under
to 800 pm for obtain a dry conditions
PTFE granular is forbidden)
VITON® : compositio
Dissolution in n.
acetone
Quantity of Few kilos Few kilos Few kilos Few hundred Few hundred Few hundred Few hundred Few hundred
PTFE grams/payload grams/ grams/ grams/p grams/
/operation payload payload ayload payload
Emission of No No No No No No No No
dust
Collective No No operator No operator | No operator Polycarbonate | No operator Polycarbonate | No
protection authorized authorized authorized screen authorized screen
Individual Mask No operator No operator | No operator Leather No operator Leather Leather
protection Leather authorized authorized authorized gloves, full authorized gloves, full gloves, full
gloves, full fire-protective fire-protective | fire-protective
fire-protective clothes, clothes, clothes,
clothes, conductive conductive conductive
conductive shoes shoes shoes
shoes
Waste No No No No The main No No No
shape of the
pyrotechnic
payload is
obtained by
molding by
the press
Coarse chips











image2.emf
ref_4573_public.pdf


ref_4573_public.pdf
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Comment on Proposed Restriction of PFAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to

which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the

future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
ii) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable

alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XllIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It
is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the
seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern’; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/l attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered

by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective’2. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to
carefully re-examine whether the uniform regulations for PFAS are appropriate in light of

the chemical hazards and risks of the substances in question. In particular, fluoropolymers





should be excluded from the current regulations because they are highly stable materials
and have no concerns about bioconcentration or toxicological effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®#. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be

considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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Introduction

Our company is an international group active in the design, manufacture, and sale of finished
watches, jewelry, watch movements, and components. Our group supplies nearly all
components required by its watch brands which in turn supply watch movements (i.e. the
mechanism of a watch) and components to third-party watchmakers in Switzerland and around

the world.

One company of the group is specialized in the production and commercialization of lubricants
and epilames, used primarily for watchmaking applications. This company is supplying the

watch brands as well as third-party watch manufacturers.

Our company values the opportunity to submit comments regarding the proposed restriction
of PFAS under the REACH Regulation. With this contribution, we would like to express our
concerns regarding the absence of derogations for the manufacture and use of the so-called
“epilame” and “epilame mixtures” for the lubrication process of internal watch movement parts.
Epilame mixtures are manufactured using fluorinated polymers (epilame), considered as
PFHxA-related substances in the context of the restriction proposal on PFHxA, and a
fluorinated gas-based carrier fluid, which falls under the scope of the currently proposed PFAS

definition.

To note, a derogation request for the epilame (fluorinated polymers) was submitted during the
consultation phase of the restriction proposal on PFHxA. This derogation was included in the
restriction proposal by the Dossier Submitter, and supported by the Risk Assessment

Committee (RAC) and the Socio-Economic Assessment Committee (SEAC)."

Despite this, the PFAS restriction proposal proposes to ban the placing on the market and use
of epilame mixtures and watches containing epilames 18 months after entry into force. As the
epilame coating is required to ensure the proper lubrication of the mechanical parts of watches,
the ban will make it virtually impossible to ensure the proper manufacturing of watches, as well
as the servicing of watches currently used by consumers. Our company is continuously
evaluating and looking for alternatives to its materials from both an environmental and cost
perspective. To date, no alternative materials have been identified that can replace PFAS on

performance/functionality and that would be less harmful to the environment.

! European Chemicals Agency (ECHA), Committee for Risk Assessment (RAC) & Committee for Socio-
economic Analysis (SEAC), Opinion on the Annex XV dossier proposing restrictions on
Undecafluorohexanoic acid (PFHxA), its salts and related substances, June 9, 2021, ECHA/RAC/RES-
0O-0000006976-57-01/F, https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-0dd9-
7d8c50865c7e.




https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-0dd9-7d8c50865c7e

https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-0dd9-7d8c50865c7e



In the context of the PFAS restriction proposal, we want to request the following permanent
derogation:

5. By way of derogation, paragraphs 1 and 2 shall not apply to:
Xxx. epilame used in watches;?

xx. epilame mixtures used in watch manufacturing and servicing;

xx. recycled fluorinated gases making use of a derogation according to paragraph 5
xx) [epilame mixtures used in watch manufacturing and servicing];

21n line with the wording proposed in the context of the PFHXA restriction proposal.





Specific Information Requests

Question 1: Sectors and (sub-)uses: Please specify the sectors and (sub-)uses
to which your comment applies according to the sectors and (sub-)uses
identified in the Annex XV restriction report (Table 9). If your comment applies
to several sectors and (sub-)uses, please make sure to specify all of them.

This contribution applies to the following use sectors: lubricants (sector as a whole) and
applications of fluorinated gases (solvents).

More specifically, it addresses the use of PFAS, including fluorinated polymers (lubricant
sector) and fluorinated-based carrier fluids (solvent sector), for the manufacture of epilame
mixtures to be used as a part of the lubrication process for internal watch movement parts in
mechanical and quartz watches.

Question 2: Emissions in the end-of-life phase: The environmental impact
assessment does not cover emissions resulting from the end-of-life phase. To
get a better understanding of the extent of the resulting underestimation,
(sub-)use-specific information is requested on emissions across the different
stages of the lifecycle of products, i.e. the manufacture phase, the use phase
and the end-of-life phase. Please provide justifications for the
representativeness of the provided information. In particular:

a) Please provide, at the (sub-)use level, an indication of the share of emissions (as
percentages) attributable to these three different stages. An indication of annual
emission volumes in the end-of-life phase at sector or sub-sector level would also
be appreciated.

Please refer to Question 6(a).

b) If possible, please provide for each (sub-)use what share of the waste (as
percentages) is treated through incineration, landfilling and recycling. Please
provide information to justify the estimates as well as information on the form of
recycling referred to.

All wastes from production are collected and properly incinerated. Where we operate, special
waste treatment companies are authorized by national authorities to collect the waste of
fluorinated compounds. Subsequently, these substances are subject to high-temperature
incineration.

In the last decade, a growing demand for recycling epilame mixtures has been observed. End
users having large volumes of expensive epilame mixtures are increasingly asking for cost
effective recycling solutions instead of destruction.





Question 4: Impacts on the recycling industry: To get an understanding of the
impacts of the proposed restriction on the recycling industry, information is
requested on questions a) — c).

a) The impacts that the concentration limits proposed in paragraph 2 of the proposed
restriction entry text (see table starting on page 4 of the summary of the Annex XV
restriction report) have on the technical and economic feasibility of recycling
processes (together with a clear indication on the waste streams to which the
described impacts relate).

As explained under Question 2(b), there is an increasing trend to recycle the fluorinated gas-
based carrier fluid from used epilame mixtures. This allows to reduce the manufacture of new
fluorinated gases for the production of epilame mixtures and is in line with the overall objective
of the restriction.

The concentration limits proposed in paragraph 2 of the proposed restriction entry text would
impede the recycling of fluorinated gas-based carrier fluids.

We believe that for derogated uses, it should be possible to allow recycling of PFAS such as
fluorinated gases. This should apply to fluorinated gases used in epilame mixtures.

b) The measures that recyclers would need to take to achieve the proposed
concentration limits.

Not relevant, as it would not be possible to achieve the proposed concentration limits.

c) The costs associated with these measures.

Not relevant, as it would not be possible to achieve the proposed concentration limits.

Question 6: Missing uses — Analysis of alternatives and socio-economic
analysis: Several PFAS uses have not been covered in detail in the Annex XV
restriction report (see uses highlighted in blue and orange in Table A.1 of Annex
A of the Annex XV restriction report). In addition, some relevant uses may not
have been identified yet. For such uses, specific information is requested on
alternatives and socio-economic impacts, covering the following elements:

a) The annual tonnage and emissions (at sub-sector level) and type of PFAS
associated with the relevant use.

i.  Production of epilame and epilame mixtures

Production of epilame and epilame mixtures takes place at laboratory scale worldwide. Waste
is collected as industrial chemical waste and is properly treated through high-temperature
incineration.





ii.  Use of epilame mixtures

The epilame mixtures are sold to end users (i.e., watch industries and watchmakers) for
industrial and professional uses only. These mixtures are not accessible to consumers through
retail outlets.

The annual tonnage of epilame mixtures used in EU (including Switzerland) could be estimated
to approximately 8 tonnes (mainly F-Gas as carrier fluid). This tonnage is rather small (c.a.
0.002%) in comparison with the annual tonnage of F-Gas used in EU.

Considering the large variety of industrial equipment and processes from one user to another,
it is not possible to have a precise estimation of the total emissions of PFAS during the entire
watchmaking process. Based on our experience, considering that 90% of the volumes of used
mixtures are collected and properly disposed, and considering the modern equipment
(equipped with activated carbon collecting approx. 9%) used at industrial sites, we can
reasonably assume that the estimated release to the environment is approximately 1%, below
100 kgl/year.

During the service of a watch, the watch is opened, and some parts of the movement are
removed and examined. It is mandatory to clean some of the epilame-containing pieces of the
movement and renew the lubrication. The chemical waste resulting from this process is
collected and properly disposed of.

For more detailed information concerning tonnage and potential release in the environment,
please refer to our confidential contribution.

jii. Use of the watches

The carrier fluid (fluorinated gas) is not present on watch pieces. Only the epilame (fluorinated
polymer) is coated on top of internal watch movement pieces.

Watches only contain a small amount of epilame (< 0.1 kg/year on a global scale). No releases
of epilame coated onto all the watch parts can happen under normal conditions of use, as
watch movement parts are contained in the hermetic water resistant watch case and are not
accessible to the user nor the environment.

iv. End of life of watches

The large majority of watches produced are reused or recycled in a way depending on their
type. Three different scenarios happen depending on the watch type:
i.  Mechanical watches have a very long lifetime, sometimes even exceeding human

lifetime, passing from one generation to generation. Moreover, mechanical watches are
expensive products and are not disposed of as domestic waste.

i. Electronic watches containing a quartz movement (analogue watches) fall under the
EU RoHS Directive 2011/65/EU and therefore are appropriately collected and
eliminated as every waste of electronic device.

b) The key functionalities provided by PFAS for the relevant use.





i.  Key properties of epilame (fluorinated polymers)

The specific properties that are required for an efficient epilame are the following:
1. A low surface tension;

2. A chemical compatibility with all sorts of coated substrates as well as all lubricants
used,;

3. Ultrathin and transparent coating.
ii.  Key properties of carrier fluid (fluorinated gas)

The carrier fluid used to solubilize the epilame polymer needs to fulfil the following
requirements:

1. Compatibility with the epilame;
2. Good wettability resulting from a low surface tension and viscosity;
3. Fast drying and non-flammability;

4. Low Global Warming Potential (GWP) and low toxicity.

c) The number of companies in the sector estimated to be affected by the restriction.

As already mentioned, the epilame process is mandatory to ensure the proper lubrication of a
watch movement. Without epilame a watch does not work properly. Therefore, as far as we
know, we assume that all companies involve in this sector, watch-making industry, will be
concerned.

d) The availability, technical and economic feasibility, hazards and risks of alternatives
for the relevant use, including information on the extent (in terms of market shares)
to which alternative-based products are already offered on the EU market and
whether any shortages in the supply of relevant alternatives are expected.

As indicated in the RAC and SEAC Opinion on PFHXA, silicone-based coatings have been
investigated as potential alternatives, but they do not meet the technical requirements. In
addition, stearic acid, which was used for epilamisation decades ago, does not fulfil current
industry standards due to its poor oil repellence and its weak wash resistance.?

For further information, please refer to our confidential contribution.

e) For cases in which alternatives are not yet available, information on the status of
R&D processes for finding suitable alternatives, including the extent of R&D
initiatives in terms of time and/or financial investments, the likelihood of successful
completion, the time expected to be required for substitution (including any relevant

3 European Chemicals Agency (ECHA), Committee for Risk Assessment (RAC) & Committee for Socio-economic
Analysis (SEAC), Background Document to the Opinion on the Annex XV dossier proposing restrictions on
Undecafluorohexanoic acid (PFHxA), its salts and related substances, June 9, 2021,
https://echa.europa.eu/documents/10162/5c¢011606-5891-d26a-03e7-ceba0a35126f.




https://echa.europa.eu/documents/10162/5c011606-5891-d26a-03e7-ceba0a35126f



certification or regulatory approvals) and the major challenges encountered with
alternatives which were considered but subsequently disregarded.

Please refer to our confidential contribution.

f) For cases in which substitution is technically and economically feasible but more
time is required to substitute.

Not relevant, as there are no alternatives available.

g) For cases in which substitution is not technically or economically feasible,
information on what the socio-economic impacts would be for companies,
consumers, and other affected actors. If available, please provide the annual value

of EU sales and profits of the relevant sector, and employment numbers for the
sector

i Impact on consumers

The lubrication of watches, especially mechanical watches, is a very complex and delicate
process requiring several steps. A classical watch movement may require more than 60
lubrication steps, using many different products at specific locations.

Without an epilame to maintain the lubricant into the contact, a watch can stop within weeks
or even days. Even though it is difficult to predict which function in the movement may fail first
due the lubricant starvation, multiple failures will occur and the watch will rapidly stop working.

Moreover, servicing of watches already on the market will not be possible. As a result,
customer services will not be able to oil watch movement parts, leading to the early
obsolescence of watches.

ii. Impact on the watch industry:

Altogether, the restriction under consideration, without derogation, could put at risk between
167,000* and 188,000° jobs and potentially lead to €3.0 billion® in loss of export revenues and
€1.3 billion” in loss of tax incomes and social security contributions.

Considering the small quantity of fluorinated polymer substances annually placed on the
market and the proper waste collection and high-temperature incineration by specialised
treatment centres, we can conclude that the socio-economic implications of not granting a
derogation for the watch industry are largely disproportionate.

iii. Annual value of EU sales and profits of the relevant sector

4 EuroStat, 2023.

> Federation of the Swiss Watch Industry, 2022.

6 Francéclat, Trade Data Monitor, 2020.

7 European Union Intellectual Property Office, The economic cost of IPR infringement in the jewellery
and watches sector, 2016.





In 2020, watches generated €2.44 billion in export revenues for the EU, despite the significant
impact of the Covid crisis (-19.6% compared to 2019). In addition, €536 million of EU watch
components and straps were exported to Switzerland in 2020.8

Furthermore, according to these figures, the taxes generated in the EU by the analogue
watchmaking industry could be estimated as follow: €780 million for VAT, €210 million for direct
and indirect taxes on household income, and €70 million for direct and indirect corporate taxes.
In addition, the analogue watchmaking industry contribution to social security is estimated at
€230 million.®

iv. Employment numbers for the sector

In 2020, the watchmaking industry, jewellery industries and downstream sectors employed
167,000 workers in the EU,° including production, aftersales services and product distribution.
In Switzerland, around 61,000 workers are employed in the watch production (including 21,000
cross-border workers, mainly from France, Germany, and Italy)."

Question 10: Analytical methods — Annex E of the Annex XV restriction report
contains an assessment of the availability of analytical methods for PFAS.
Analytical methods are rapidly evolving. Please provide any new or additional
information on new developments in analytics not yet considered in the Annex
XV restriction report.

We are not aware of any analytical methods available to enforce the proposed restriction with
regard to internal watch parts. In the context of the PFHxA restriction proposal, the
Enforcement Forum already highlighted the absence of applicable analytical methods
addressing precursor compounds (e.g., fluorinated polymers).'? This upcoming restriction
could, therefore, jeopardise the production of epilames and watches in Europe while not being
able to control imported watches.

& Federation of the swiss watch industry, 2022.

9 Projections based on data from the document "The economic cost of IPR infringement in the
jewellery and watches sector", European Union Intellectual Property Office, 2016.

10 EuroStat, 2023.

11 BV Schmuck Uhren, 2019.

12RAC & SEAC, Opinion on the Annex XV dossier proposing restrictions on Undecafluorohexanoic acid
(PFHxA), its salts and related substances, p. 146-147.
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1. About Nissan

About Us

Nissan Motor Corporation continues its quest to optimize product development and deliver
highly innovative technology. Today, in various countries and regions around the world,
Nissan enjoys a stellar reputation for creating truly innovative vehicles and service programs.

Nissan’s Environmental Principle

Nissan's Environmental Philosophy - Symbiosis of people, vehicles and nature

As Nissan strives to understand the environment better, all of us at Nissan bring to our
activities a shared concern for people, society, nature and the earth. This commitment and
concern is embodied in every Nissan product and in all of the company's operations,
including sales, as the driving force of Nissan's ongoing contributions to a better society.

Nissan’s Environmental Initiatives

To realize the promise of its environmental philosophy “a Symbiosis of People, Vehicles and
Nature,” Nissan has promoted a series of midterm environmental action plans under the
name “Nissan Green Program (NGP).” Under NGP2016, our previous plan, the company
continued taking steps toward its ultimate goal of reducing environmental dependence and
impact to levels that nature can absorb. The targets set for four key initiatives under the
program, “Zero-emission vehicle penetration”, “Fuel-efficient vehicle expansion”, “Corporate
carbon footprint minimization”, and “Natural resource use minimization” were fully
achieved.

Environmental Initiative and Framework

With the world population expected to reach 9 billion by 2050, communities and the
business sector will play growing roles in solving social issues and working to realize the
Sustainable Development Goals (SDGs) adopted by the United Nations. The automobile
industry, too, faces an increasingly important responsibility to provide value to society by
delivering safe, secure and sustainable mobility for all.

Nissan supports the Sustainable Development Goals.

2. Executive summary

e The PFAS REACh regulation is expected to have a significant impact on the automotive
industry.
2





e This document is Nissan's first response to the public consultation and revised Annex XV
document published on March 22, 2023 (nd).

e The auto industry and Nissan share a desire to reduce the use of PFAS wherever possible.
However, this proposal is not consistent with Nissan's view on this issue.

e The automotive industry is a major downstream user of many PFASs, including
fluoropolymers, fluorinated gases and short-chain PFASs.

Fluoropolymers are used in several key technical components such as gaskets, hoses,
joints, O-rings, seals, cords, cables and sleeves.

e The current proposal does not allow exemptions for such uses. There are many cases
which the alternatives do not exist and are not evaluated.

¢ Nissan expresses great concern that this restriction will continue to be enforced.

o It is requested that fluororesins (including fluoroelastomers and perfluoropolyethers) are
to be exempted from the regulations as much as possible.

e Application of the PFAS regulation must be done in two stages for the automotive
industry:

0 As a first step, PFAS will be banned only in newly type-approved vehicles, in accordance

with the Code of Practice for Regulations applicable to the automotive sector.

0 General prohibition of all vehicles in production once relevant alternatives (use by non-

global use) are eligible.

e Ensure maintenance and repairability of vehicles that are no longer produced when the

restrictions come into effect. This allows for a more sustainable industry and adheres to the

principle of "repair what is produced".

e Ensuring that machines that produce vehicles and their parts on industrial sites can be
maintained and repaired for a long service life under high industry standards and emission-
avoiding regulations.

¢ Nissan recognizes the need to regulate PFAS, but the current proposed regulation is too

broad and has too much impact, so it cannot be called an appropriate restriction.

¢ In principle, Nissan would like fluororesins (including fluoroelastomers) to be exempt
from this regulation. And the “repaired as produced”” principle should be applied to all
existing vehicles.

e Nissan requests the authorities to consider introducing a review mechanism to allow
further extensions to be applied for before the exemption period expires similar to that
currently in place for exemptions from the RoHS and ELV Directives. Fluorine-free
alternatives are not always available and even safer. The reality is that there are
applications for which there are no prospect of replacement.





3. General Comments)

1) About PFAS and PFAS regulations
e The PFAS regulation is proposed to regulate chemical compounds through a grouping

procedure already adopted for other fluorochemicals such as PFOA and PFOS.

e However, Nissan believes that the proposed restrictions cover a much broader group of
chemicals (thousands of substances) and that there has not been a proper scientific
hazard and risk assessment of each substance or group of substances.

¢ In the case of materials like PFAS, it should be recognized that the inherent property of

persistence provides desirable properties of high durability and unique functionality to

products manufactured and treated with this chemistry.

e For example, electrical equipment is used in a variety of potentially harsh conditions and

must function perfectly under those conditions. To maintain this high level of reliability and

performance, components must be moisture, water and rust resistant, and withstand
corrosion and extreme temperatures.

¢ In order to meet the above requirements, functions such as low dielectric constant, low

dielectric loss tangent, low refractive index, and oil repellency are essential.

¢ Only PFAS materials can provide all the required functions and performance

simultaneously in one material.

e Currently there is no alternative to show the combination of all the above properties.

e A recent review stated that '16 unique families of commercially popular fluoropolymers

meet OECD criteria'. The abstract reads:

Fluoropolymers are irreplaceable in many applications due to their unique combination of

properties and unrivaled functional performance that are important to the products and

manufacturing processes they enable.

¢ A safety profile has been documented for fluoropolymers. They are thermally, biologically

and chemically stable, practically insoluble in water, non-migratory, non-bioavailable, non-
bioaccumulative and non-toxic.

¢ Fluoropolymers fit the structural definition of PFAS, but have significantly different

physical, chemical, environmental and toxicological properties when compared to other
PFASs.

e Large molecules, such as polymers, are continuous and nothing can penetrate into the cell

membrane. Polymeric PFAS should be reconsidered as out of scope.

2) Global impact on auto parts

e PFAS have been widely used in industry due to their unique properties:
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Very high stability, high temperature and high pressure resistance, electrical insulation,
chemical resistance

e Fluororesins and fluoroelastomers are both classified as PFAS and will be prohibited by
this proposal, but by using them as coating agents, friction between materials can be
reduced. This characteristic is very important for the automotive industry.

e F-gas is also widely used as a refrigerant in the automotive industry, and currently the
main gas used in mobile air conditioners is R-1234yf. For further details, please refer to the
views of the Japan Automobile Manufacturers Association and the European Automobile
Manufacturers Association.
¢ Please note that Nissan, as a downstream user, will be greatly affected by the following
sub-use bans.

- Lubricant

- Application of fluororesin to batteries and fuel cells

- About the use of PFAS in electronics and semiconductors

- Fibers and fabrics used in automobiles

¢ As vehicle OEM is not the direct manufacturer of such goods or products above, Nissan
shares relevant data collected on this subject.

e The committee should refer to relevant submissions from professional associations to gain
a clear understanding of the issues in a global perspective.

¢ Nissan attached the investigation result for each item to clarify Nissan's position and
provids them in the end of this document.

3) Maturity of alternative products

¢ In the automobile industry, consideration of alternatives for some PFASs has progressed,
but sufficient progress has not been made in examining alternatives for all PFASs.

e Due to many of the properties that can be obtained from the use of PFAS, other
alternatives for obtaining the same properties may influence the design of these
applications themselves, making their validation and implementation more complex.

¢ Finding alternative materials requires evaluating many parameters of candidate materials.
Such an evaluation is a complex process, as a car is a highly complex product with
thousands of parts and likewise dozens of different operating conditions.

e This evaluation includes physical testing of the product for durability, temperature,
humidity, crashes, and more. This test is time-consuming and can be expensive (several
million euros per substance).





e Therefore, it seems an unrealistic expectation for industry to systematically evaluate all

possible substitutes for restricted PFASs in order to conclude the need for deregulation.

¢ In general, such assessments should be focused on the specific use of the substance. In

this case, the problem is that the use of PFAS in industry is still poorly informed, as stated

in the Annex XV document. And a suitable replacement should be available:
a. Be in sufficient quantity;
b. Be of acceptable quality;
c. Have the same performance and functionality (meet OEM-specific requirements that
may vary by OEM)
d. Consistent delivery over the life of the contract between supplier and OEM
e. Comparable to the original material in terms of cost

¢ Also Nissan must avoid substituting the materials that are less safe, sustainable and

durable. by applying essential use definitions.

e Such substitutions may result in trade-offs in long-term reliability, safety and emissions

performance, or compromise the long-term sustainability of automotive products.

e The default transition period should be at least 48 months or more to ensure a sufficient
transition period, considering the given complexity and impact of the current proposed
restrictions on multiple industry value chains, this is not realistic.

eFor reference, ECHA proposed a transition period of 36 months in its proposed limits for

PFHXA and its salts.

¢ Given the much broader scope of the proposed PFAS restriction, Nissan considers the 48-
month transition period is to be a strict minimum for the industry to adapt its products
and ensure compliance with the restriction.

4) Necessity to set the timing for reviewing the exemption period

¢ Nissan requests a mechanism to allow further extensions to be applied for before the
exemption period expires.

e The industry wants to make every effort to find alternatives and develop alternative
technologies for substances with demonstrated unacceptable risks. However, as noted
above, fluorine-free alternatives are not always available and even safer. The reality is
that there are applications for which there are no prospect of replacement.

¢ It may not be possible to develop a suitable replacement before the extended transition
period fixed for a particular exemption expires. Nissan therefore asks the authorities to
consider introducing a review system similar to that currently in place for exemptions from
the RoHS and ELV Directives.





5) Maintenance and Sustainability

e The proposed regulatory states that general regulation of PFAS will come into force
around 2026/2027, with the potential benefit of short-term and long-term exemptions for
certain uses.

¢ Nissan’s current understanding is that only a few automotive applications will benefit from
the exemption under this draft, and the majority of automotive applications will, following
issuance of this proposed restriction, Nissan has to redevelop, validate and implement on all
models in production.

e Furthermore, the maintenance of vehicles whose production will end in 2026/2027 will no
longer be possible with spare parts according to the current definition, for example with the
current air conditioning fluid (R1234yf).

e Products placed on the market require the same spare parts that were originally used in
the original product. Redesigning spare parts often requires redesigning the entire product.
Otherwise, the original performance (that is, safety and durability) cannot be guaranteed.
Given the supply chains and production processes of many manufacturers, such a redesign
is almost never possible.

e Maintenance and repair are key points in a vehicle's long life cycle. As past consultations
have shown, phasing out substances in legacy spare parts is neither economically nor
technically feasible. This issue was originally raised and resolved during the discussion and
implementation of the EU's End of Life Vehicles (ELV) Directive (2000/53/EC).

e The exemption of these spare parts under the ELV Directive has been confirmed by the
Member States and the EU Commission (“repaired as produced”). This decision allows
transport vehicles to be serviced, repaired and maintained in a manner that does not impair
their function, safety and reliability, without limiting the types or categories of components.
e The absence of exemptions for spare parts of any kind would seriously undermine the
supply of spare parts and prevent vehicles from being serviced, repaired and maintained,
strongly contradicting the overall strategic goal of a circular economy.

e As such, Nissan supports mitigation measures that enhance the sustainability of its
existing fleet in order to promote a 'repaired as produced' policy.

6) Regarding the traceability of PFAS in the supply chain

e It is highly unlikely that the auto industry will be able to manage global PFAS regulations
with the current proposals. The identification of PFAS is still in progress and it will likely
take many years for the entire supply chain to provide relevant information.

e Therefore, the time schedule of 18 months from entry into force is too short and most

industries will not be able to meet it.
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e This is likely even considering that the auto industry already has tracking tools and strong
databases to identify substances. But many suppliers and other industry sectors do not
have access to the extensive tools that the automotive industry has.

e Therefore, in this proposal, the time schedule to make the whole exemption period longer
should be reconsidered.

e The concentration limits set out in the Annex XV dossier are due to the lack of testing

standards for fluorinated substances and the lack of a legal obligation for international

supply chains to communicate PFAS content in parts and materials. Need to considers that
the limit value cannot be applied under the present circumstances.

o Although there are thousands of PFAS substances, currently only about 40 types of PFAS

are registered in the database of the automobile industry.

e The only thing Nissan can actually do is to ask each supplier about the actual usage

situation, and support the schedule, cost, and quality confirmation plan regarding the

possibility of substitution and switching in case of substitution.

eFor each item that Nissan believes requires an exemption, Nissan has provided relevant

information and stated them at the end of this document.

¢ Nissan has not finished investigating seal applications, lubricating oil applications,
lubricants, electronic component applications, and heat-resistant harnesses at present.
Further investigation will take more time.

Iit is estimated that there will be cases which would be difficult to substitute for
applications that Nissan has not been able to grasp so far, when Nissan asks suppliers to
switch in the future.

e Nissan would like to clarify as much as possible and submit additional information by the
comment deadline in September.

4. Exception for each use

1) Semiconductor manufacturing process

[Current state of use]

It has been found that PFAS are being used in the following manufacturing processes of
semiconductors:

Etching process

(1) C4H8, CH2F2 and other PFAS are used as etching gas (in formation of
microcircuits)





(2) Used in cooling refrigerant to keep wafer temperature down (precision temperature
control)

Equipment materials

(1) Used in high-quality fluorine rubber in the product form of vacuum sealants (highly
clean, heat resistant, plasma resistant)
(2) Used in fluororesins in the product form of chemical tubes, joints, valves

[Possibility of substitution / Time needed for substitution]

Reportedly, at present there are no means of replacing the PFAS used in the manufacture of
high-performance semiconductors. A grace time is definitely necessary to develop substitute
technologies for these PFAS, or automobile production will become impossible. While Nissan
cannot state exactly when such substitute technologies will be completed, our best
projection is a minimum grace requirement of 13.5 years.

According to the explanations given by experts, the PFAS used in the semiconductor
manufacturing process do not infiltrate into any automotive product.

2) Lithium-ion batteries

[Current state of use]

Indispensable for lithium-ion batteries, fluorine-based materials are used in these batteries
in large amounts. Examples of use are as follows:

Separator

The separator is the porous material that transmits lithium ions across itself and is placed
between the positive and negative electrodes in order to prevent their direct contact and
thus their internal short-circuiting.

For realizing its above-mentioned function, the separator must be made electrically
insulated and ion-conducting.

For its stable operation, the lithium-ion battery requires a chemical stability (e.g. electrolyte
resistance, humidity resistance), an electrochemical stability (e.g. reduction resistance
against negative electrode, oxidation resistance against positive electrode), and a
mechanical strength.
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Furthermore, for the safety of the lithium-ion battery as a whole product, a shut-down
function and a heat-resistant characteristic are required.

To satisfy these requirements, PFAS such as polyvinylidene fluoride (PVDF: CAS 24937-79-
9) are applied to the separator as a coating fluororesin.

Binder

An electrode active material adjoining with aggregates (e.g. metal foil) or with electrolytes,
the binder comes in a powder body.

In many cases, a binding or bonding agent is used to maintain a layer of electrode active
materials adjoining with themselves or with aggregates, etc.

The electrode binder is required to have properties such as chemical stability,
electrochemical stability, high adhesiveness (peel strength), and minimum increase in
internal resistance.

Most representative of organic solvent binders is the crystalline thermoplastic PVDF which
boasts a marked mechanical strength and excellent workability.

Also highly chemical/heat resistant, PVDF is in wide use as binder for positive electrode.
[Possibility of substitution / Time needed for substitution]

Despite the passage of 30 years since the successful development of lithium-ion batteries,
Nissan still lacks materials that can substitute for PVDF used in lithium-ion batteries.

PVDF is also used in non-lithium-ion batteries such as ASSB and Na batteries.

According to the product development roadmaps drawn by battery suppliers, batteries that
use PVDF will continue to be the mainstay until around 2035.

Consequently, it would be reasonable to estimate a requirement of 10 years for the
development of a substitute material, another 10 years for the validation of PFAS-free
batteries, and an additional 10 years for the practical application of these batteries to
vehicles--amounting to a total grace period of 30 years.

We, Nissan, would therefore seek an indefinite grace period initially; then review the grace
period at the 10 year after entry into force (EiF).
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3) Coating and finishing

3) -1 Surface coating

[Current state of use]
PFAS are used in the surface coating of parts and components.

As mentioned early, Nissan is downstream users of PFAS. As such, Nissan is asking our
business partners for possible shift to substitute materials, while our survey on the impacts
of PFAS restriction is still underway. Nissan is proud to say that Nissan models live up to the
high technological levels demanded in the European safety and environmental regulations.

At the same time it is true that each one of the parts and component comprising vehicle, if
its material is altered, can have significant impacts on the required safety and
environmental levels. To identify these potential impacts, a large number of tests and a long
period of time are required.

As for other actual conditions, Nissan believes that the same consideration, as the plating
solution described below, is necessary for electroless nickel phosphor plating and flake
baking coating (Geomet treatment) ,they are under investigation though.

- Topcoats of electroless nickel phosphorous plating contain PTFE for a different reason than
in chrome plating, and which use of PTFE is essential.

There is information that some plating solution companies are preparing PFAS-free
products, Nissan believes that it is necessary to secure a sufficient supply volume in the
plating solution market and ensure a sufficient period of time for upstream suppliers to
supply plating products that meet the quality requirements of automobile OEMs. Zinc flake
baking coating (Geomet treatment), which is widely used for automobile parts, involves
immersing parts in a treatment solution containing zinc flakes and baking them to form a
strong coating film.

At the moment, Nissan has not received any reply from the supplier that it is possible to
replace it, and the number of adopted parts per vehicle is enormous. When setting
exemption deadlines, consideration should be given to sufficient time to allow supply chains
to switch.
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3)-2 Plating solutions (chrome/general plating)

Nissan is aware that for hard chrome plating a grace of 6.5 years (1.5 year from publication
to implementation + 5 years) has been proposed.

50. [hard chrome plating until 6.5 years after EiF]

In addition to the above-mentioned 6.5 years, Nissan as OEM sees a need for at least 3
years of grace for access to a satisfactory plating solution, for the plating supplier’s
compliance testing on plated products, for the OEM’s quality check on anti-rust durability
and fastening power, and for the normal procedure on vehicle type approval. (Adding the
period requested by the Japan electro-plating industry association, Nissan believes the
proposed grace of 6.5 years should be extended to around 10 years.)

[Details]
Assuming that a plated product has proved its required performance:

- 1 year needed for the plating supplier’s product assessment + Check on the product’s
anti-salt/anti-rust durability and fastening power (e.g. axial force)

- 2 years needed for OEM’s check on the part/component performance and on the
assembly work procedure involved

- A minimum total of 3 years is needed

4) Position on Safety Polymers

[Scope of safety]

In the Annex 15 report, the following applications are subject to reconsideration of potential
derogation:

60. [applications affecting the proper functioning related to the safety of transport
vehicles, and affecting the safety of operators, passengers or goods until 13.5
years after EiF]

Regarding the “safety of transport vehicles”, Nissan considers it more appropriate to alter
the above definition to “safety of all the parts and components of transport vehicles”.
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The reasons for the recommended alteration are: 1) Automobiles (four/two-wheeled
vehicles) themselves are products for which a high level of safety is demanded. 2) To
ensure the safety of automobiles, all their parts and components must function properly and
continuingly throughout their lifecycle.

Rather than limiting the scope to “proper functioning” and “the safety of operators,
passengers and goods” in Annex 15, it would be more appropriate to include all the parts
and components of the automobile in the scope.

The following parts and components are particularly important for safety, and Nissan would
like to provide information on them in the subsequent sections. If Nissan obtains more
information in the weeks ahead, Nissan may submit an additional report.

- Surface coating

- Airbags, seatbelts and other safety-related devices
- Brake pads, wipers

- Wheel weight affixing tapes

5) Fuel/intake piping systems

[Current state of use]

The fuel piping system has many requirements to be fulfilled, such as heat resistance,
chemical resistance, physical flexibility, low fuel permeability from the pipe surfaces, low
friction characteristics for static electricity suppression, and low elution of fuel from the pipe
surfaces.

In response to these requirements, there are many kinds of materials or structures of the
hoses used in the fuel piping system and have been developped. For example,

NBR/PVC single-layer rubber hoses to 2-layer rubber hoses with FKM (fluororubber) as a
barrier layer, or

A resin/rubber composite type in which a thin film resin of PVDF (polyvinylidene fluoride) is
attached to the inner surface of the hose, and furthermore,

ETFE (ethylene-tetrafluoroethylene copolymer) and PA12 (polyamide 12) resin corrugated
type, as well as GECO (epichlorohydrin rubber), CSM (Chlorosulfonated polyethylene), and
POM (polyacetal resin) etc.
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For the similar purpose, FKM is widely used for the O-rings to connect and seal of UREA
SCR (Selective Catalytic Reduction) system, in order to purify the diesel exhaust emission
(i.e. NOx).

The intake hose for the connecting the turbo and intercooler is exposed to mixed high
temperature air compressed by the turbo and the EGR oil mist (blow-by gas). So, FKM is
used in the ICE intake piping (hose, tube) system and the back pressure sensor hose for
diesel engines, which require both heat and oil resistant properties.

PTFE (polytetrafluoroethylene) is also applied for hoses in the air conditioner piping which
require heat resistance, chemical resistance, flexibility, and low permeability properties.

[Possibility of substitution]
Presently there are no alternative materials to satisfy the above-mentioned characteristics.
[Time needed for substitution]

Assuming that a promising substitute material has been found, its actual performance must
be validated in part/component state and in vehicle state. Consequently, 10 years will be
required from the finding of the substitute material.

[Necessary grace period]

Although a period of 13.5 years from EiF has been proposed, Nissan wish to recommend
extension of the proposed exemption to an indefinite period of time since a suitable
substitute material has not yet been found. This indefinite period can be reviewed at the
10th year from EiF.

6) Membranes

[Current state of use]

PTFE membrane filters are used in great many types of parts/components to prevent the
infiltration of liquids (e.g. water, oil) and contaminants (e.g. dust) while maintaining the
pressure inside the equipment. Typical parts/components of these filters include various
control units (e.g., engine control unit), lamps (e.g. headlamp, rear lamp, fog lamp),
batteries, sensors (e.g. humidity sensor, air sensor, tyre air pressure monitoring system),
drive controllers, inverters, converters, millimeter wave radars, and onboard cameras.
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As their common characteristic, these parts and components require a certain level of
breathability so that their sealed areas will not be damaged through repeated
internal/external pressure gaps caused by changes in temperature and altitude during
driving. From the damaged sealed site rainwater and dust infiltrate into the part, causing
malfunction and impairing safety. On the other hand, the use of non-fluorine filters would
alter their surface condition in the long term through the effect of water, oil, dust. This
would cause clogging and water intrusion, thus ruining the required durability of the
automobile.

[Possibility of substitution / Time needed for substitution]

Since no substitute technology exists at present, it is not possible to estimate the length of
necessary grace time.
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Executive summary

The European Chemicals Agency (ECHA) is currently discussion the restriction of per- and polyfluoroalkyl (PFAS)
substances. To secure long-term European manufacturing, this socio-economic analysis must not only include
the impact on specific applications but also the impact on transatlantic trade and foreign long-term investments.
Not taking these into account will ultimately have strong repercussions on the EU’s strategic autonomy and on
many key policies, including the Green Deal ambitions.

Furthermore, ECHA, its committees, the European Commission and EU Member States should review the
proposal’s current derogations and assess their enforceability. For many strategic sectors and technologies,
derogations are too short or completely missing where no viable alternatives exist. In addition, the proposal
does not adequately assess the availability and viability of relevant alternatives. By way of example, further
derogations and exemptions are needed for important applications in medical technology, the high-tech sector
(eg semiconductors), clean energy (eg hydrogen fuel cells and batteries) and industrial manufacturing. These
are among the applications that ensure the continued operation of countless industrial plants that underpin
entire value chains in Europe, supporting the green transformation of industry and the goals of the Green Deal.

The restriction’s framework should therefore take a proportionate approach to allow for both the achievement
of the ambitions laid out in the Net-Zero Industry Act (NZIA), Green Deal and REPowerEU as well as the
preservation of human health and the environment.

In summary, ECHA must amend the proposal to:

Exclude from the scope of industrial/professional applications which are fundamental for European
sovereignty and the implementation of the NZIA, as well as crucial for the cooperation established in
the EU-US Trade and Technology Council (TTC) involving batteries, semiconductors/chips, heat pumps,
electric vehicles, hydrogen and renewable energy.

Ensure alighment with the main Green Deal principles including ‘Energy Efficiency First’, as embedded
in the main legislative pieces of the REPower EU package.

Exclude remanufactured/refurbished/repurposed products and components and allow repairability of
products to further the goals of the Circular Economy Action Plan.

Be coherent with other regulatory requirements and legislation, such as the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) Regulation and the Classification, Labelling and
Packaging of Substances and Mixtures (CLP) Regulation, Fluorinated Greenhouse Gases (F-Gas)
Regulation and relevant sectoral legislation®.

Exempt those PFAS that have not been shown to pose an ‘unacceptable risk’ such as fluoropolymers,
which should be regulated by separate regulation, for example by targeted emissions controls. The
proposed outright ban is disproportionate to the risk substances such as fluoropolymers pose.

1 Eg Medical Devices Regulation; IVDR, Medicinal Products Legislation, ADD other relevant pieces of legislation
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Amend provisions based on incorrect technical assumptions. Accordingly, raw materials (eg fluorinated
surfactants) required for the production of PFAS of low concern and which do not pose an
‘unacceptable risk’ (such as fluoropolymers) should be exempted.

Include a more proportionate approach to thresholds, thereby ensuring an enforceable legislation.
Include a general derogation for uses of PFAS at industrial sites to safeguard important value chains.
Include a review clause for derogations in cases where no alternatives became available in the future.

Consider new and ensure longer derogations that allow the industry to adapt or ensure the exclusion
for some uses where alternatives are only at the research and development stage or not suitable in
their current form (see list in the ANNEX I).

Introduction

The relevant committees of ECHA are currently discussing a REACH restriction on manufacturing, placing on the
market and use of per- and polyfluoroalkyl (PFAS) substances. ECHA defines PFAS as including more than 10,000
molecules which have very different hazard profiles. The first proposal which was submitted by authorities from
five Member States to the ECHA, corresponds to a wide-range ban as it includes only three time-unlimited
exemptions? and a limited number of very narrow, time-limited derogations for some applications (approx. 50
derogations are granted which is not a lot when comparing to the 10,000 substances impacted). Furthermore,
there is differentiation between the hazard profiles of the targeted substances, their use in the economy or
clearly identified risk. Such an approach does not live up to the REACH regulation’s high standards and risks
critical sectors’ ability to contribute to a sovereign and sustainable European economy and ambitions of a low
carbon future.

The proposal, particularly the restriction of PFAS in medical devices and in pharmaceutical manufacturing,® also
poses a threat to the continued provision of state-of-the-art medical care for European residents. In fact, despite
time unlimited derogation for active substances, the proposal does not allow manufacturing, R&D or packaging
of final medicine and devices.

The decision to group all substances defined as PFAS together without any differentiation is without scientific
rationale,* risks deterring future industrial investments and upending current operations in many sectors.

Not only would the impact on EU-US trade be dramatic, as the proposal would affect the Green Technology
Alliance and TTC developments, but it would also shift value chains out of Europe, without any significant
positive impact on the environment. , industry must continue
investing in strategic sectors, and therefore critical uses should be excluded from the legislation’s scope and
regulated differently. Those PFAS (as defined in the current restriction proposal) that demonstrate a hazard

2 PPP (EU xxx/xx), BPR (XXX/XXXX) and medicinal and veterinary products (resp. XXX/XXXX & XX/XXX) Heat pumps & air conditioning

3 While final active pharmaceuticals ingredients are proposed to be derogated, process chemicals and raw materials used in their manufacturing are
not included in the derogation and therefore proposed to be banned 18 months after entry into force. The derogation also fails to extend to R&D
operations, which will directly impact the possibility to carry out clinical trials in Europe going forward.

4 p. 278.
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profile that is indicative of low concern, such as fluoropolymers, should be exempted or regulated separately,
with a focus on additional emissions control measures rather than a production and import ban, which is
disproportionate to the risk such substances pose. The paper below outlines: general consideration for the
restriction proposal; concerns relating to coherence with other legislation, the scope of the restrictions, time
derogations, the sustainability of production, the timelines for consultation, disproportionate threshold and
enforcement, and remanufactured and repaired products; the economic impact of the proposal; and
recommendations for specific sectors derogations/exemptions.

General considerations

In the restriction, the five Dossier Submitters are right to focus on protecting human health and the environment
and recognising that across the PFAS group as per the chemical definition in the proposal, certain substances
may warrant restriction. However, as persistence is not a recognised hazard in the CLP regulation, persistence
alone is not a justification for a restriction, particularly for substances where there are no other hazard such as
fluoropolymers or fluorinated - gases.”> From a risk management perspective, the EU should use a more
proportionate approach to ensure adequate control of emissions across the lifecycle through additional
requirements under other regulatory frameworks such as industrial emissions,® occupational health exposure
limits “and the waste directive.

Balanced science-based regulation of PFAS in Europe would protect people and the environment from
unacceptable risk while also ensuring the availability of critical substances for technological development and
innovative applications. To achieve this goal, the EU should:

1. Base restriction on sound science

The restriction of PFAS must be substance related — listing specific CAS numbers and differentiating amongst
PFAS where different properties and behaviours exist — and risk based (article 68, paragraph 1 of the REACH
Regulation). Not all PFAS falling under the restriction proposal definition represent an unacceptable risk that &
would justify a restriction.®

The restriction must also differentiate between the different PFAS groups, including fluoropolymers and
fluorinated gases (F-gases), and the risks associated with their use. Potential concerns related to the production
and end-of-life phase must not lead to an immediate, broad ban but should rather be addressed by other
regulatory measures, as mentioned above.

2. Apply derogations for the whole value chain

5 J.K. Anderson, et al. ( 2022),
6 IPPC BAT reference documents
7 ECHA Valeurs limites d’exposition professionnelle

9 EEAP (2022) Assessment Report, p.278

' §/

AmCham EIJ

SPEAKING FOR AMERICAN BUSINESS IN EUROPE

PFAS restriction proposal



https://www.sciencedirect.com/science/article/pii/S0273230022001131?via%3Dihub

https://eippcb.jrc.ec.europa.eu/reference

https://echa.europa.eu/fr/oel#:~:text=Occupational%20exposure%20limits%20(OELs)%20are,the%20air%20of%20a%20workplace

https://ozone.unep.org/system/files/documents/EEAP-2022-Assessment-Report-May2023.pdf



Where sectoral or downstream users’ derogations are granted, the EU must make clear that they apply to the
sector’s whole value or supply chain.

The assumption that if no derogation is requested, the use or substance is automatically restricted or banned
could be risky and liable to result in unanticipated societal and economic damage.

In addition, some derogations are not granted by sector but by individual product categories — medical devices,
for example. There is a risk here that such specific derogations would inadvertently not cover all uses and restrict
critical products to patients. This is particularly true given the difficulty to identify PFAS where CAS numbers are
not provided or even available.

The PFAS restriction should also derogate critical uses of PFAS materials and fluoropolymers at industrial sites
(including those that make pipes, gaskets, membranes, personal protective equipment [PPE], etc). Such a
derogation could be accompanied by strict requirements around reporting and labelling.

Finally, given the multitude of small and large companies in the EU and third countries in a sector’s supply chains,
it is not practical to rely on all of them to request derogations; derogations must explicitly apply to whole value
chains and not just to prime downstream users.

3. Acknowledge the poor availability of data for possible alternatives

The authorities from the five Dossier Submitters (Germany, Denmark, Sweden, the Netherlands and Norway)
did not submit meaningful and sufficient data on the availability and/or technical feasibility of alternatives that
are equivalent in terms of performance and safety and sustainability covered by performance and technology
readiness.

They also did not foresee a review clause that would enable a full assessment of the viability of a transition to
an alternative in a timely manner ahead of the legislation’s entry into force. The absence of a proper review
could jeopardise critical technologies (such as Lithium-ion batteries, cables, flame retardant plastics) and related
value chains, and push even entire sectors out of Europe.

Coherence with REACH, CLP and F-gas developments

In order to ensure an appropriate level of predictability, restrictions of substances under the proposed PFAS
restriction should be based on unacceptable risks stemming from exposure to recognised hazards. As part of the
Chemicals Strategy for Sustainability (CSS), a number of new hazard classes were recently introduced in the CLP
regulation, including new hazard classes for persistent, bioaccumulative and toxic (PBT), very persistent and very
bioaccumulative (vPvB), persistent, mobile and toxic (PMT) and very persistent and very mobile (vPvM)
substances.

However, there is no hazard class for substances displaying persistent properties alone, in the absence of
additional, proven concerns around bioaccumulation, mobility and toxicity. This is also reflected in the CSS
communication and the commitment to extend restrictions based on the so-called generic approach to risk
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management (GRA) to a range of new hazard classes, including substances that are persistent and
bioaccumulative. Recognising concerns related to potential emissions at different phases of the lifecycle, a
restriction on the basis of persistence alone is not proportionate. This is particularly so given the possibility of
addressing eventual emissions through other legislative measures (eg the Industrial Emissions Directive).

Scope of the restriction

PFAS are per- and polyfluoroalkyl substances and, according to the Organisation for Economic Co-operation and
Development definition, they can encompass over 10,000 molecules made up by a varying number of carbons,
ie from Ci to Cs1g000. Not all PFAS substances have the same toxicological and ecotoxicological profile. Many PFAS
are persistent chemical substances that can be found in the environment (water, air, soil or sediment). Some
can accumulate in living organisms and end up in the food chain, while others may be mobile and are transported
over very long distances by water or air far from their source of emission.

In practice, these chemicals may have different effects on the body and the environment, and do not have the
same characteristics. For example, fluoropolymers, high molecular weight substances that meet the definition
of PFAS because of their structure, are

. In addition, they have a unique combination of properties used in many
applications: chemical resistance, thermal resistance, dielectric properties, tribological properties (resistance to
friction and wear) etc.

Similarly, some F-gases may produce trifluoroacetic acid (TFA) when they come into contact with the
atmosphere. TFA is a persistent substance'® but Whilst TFA
has been generally associated with PFAS so far, a recent report from the United Nations Environment
Programme has even clarified that such a substance should not be considered as belonging to the PFAS family.?
This position is also supported by the US Environmental Protection Agency that excluded TFA from the list of
PFAS listed under its strategic roadmap.!? Those F-gases contribute to limiting the global emissions of
greenhouse gases from electrical equipment, the heating and cooling industry, and the automotive industry.
Furthermore, technologies using the mentioned F-gases contribute to limiting emissions of other PFAS, such as
CF4 and C2F6, as they require less use of raw materials (eg aluminium) and are also compatible with existing
technologies and infrastructures.

As with any other chemical substance, the EU or ECHA must assess the impact and toxicity of each substance
and if necessary, severely limit emissions and exposure to the population. It is understandable to try to avoid
migration to more hazardous alternatives by restricting more than one substance at a time yet going from
regulating a handful to 10,000 overwhelms the resources allocated to track these substances’ presence and
assess their potential impacts across many industries.

Time derogations do not allow the industry to adapt

10 Neale, R.E., Barnes, P.W., Robson, T.M. et al. (2021) Environmental effects of stratospheric ozone depletion, UV radiation, and interactions with
climate change: UNEP Environmental Effects  Assessment Panel, Update 2020. Photochem Photobiol Sci 20, 1-67

11 EEAP
12 PFAS Strategic Roadmap: EPA’s Commitments to Action 2021 —2024
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The proposal includes some use-specific derogations, extending the time before companies must switch to an
alternative. For many uses, however, the period of time required for a conversion cannot be meaningfully
determined due to a lack of technically mature alternatives. Even if alternatives already exist, the proposed
derogation period is too short for many uses. The development and conversion of production processes as well
as the development, approval and certification of products require a longer period of time in many areas than
is currently provided for in the initial proposal (eg medicinal products, medical products and devices regulated
under a marketing authorisation, engineering plants, chemical installations, heat pumps and refrigerants,
vehicles type approvals, petroleum and mining, airplane and military related product approvals etc).

A longer general 12-year derogation appears to have been arbitrarily chosen as sufficient time to find
alternative, regardless of the complexity of the applications and the status of potential alternatives. This model
ignores the specificity of highly technological sectors and the (re)qualification — (re)certification time needed in
highly regulated applications. Longer and time-unlimited derogations should be considered for sectors that
require them.

For example, a 12-year derogation would be grossly inappropriate to identify and implement alternatives to
PFAS in healthcare applications (keeping in mind that only select medical devices would benefit from the longer
12-year derogation, while others may benefit from shorter timelines or no derogation at all according to the
current proposal). Even if an alternative was available and medical technology companies started preparations
to replace PFAS in medical devices today, this timeline would be technically and legally challenging. According
to the existing Regulation 2017/745 (Medical Devices Regulation [MDR]), material changes are not permitted.
Changes to medical devices entail new conformity assessments under the MDR, which take several years,
depending on their scope. For existing products, qualifying and implementing an alternative material for the
marketplace can take up to 12 years, provided that there are already technically and economically feasible
alternatives available. However, this is not the case for much of medical technology, and many alternatives are
not foreseeable today. The final restriction must reflect this reality for the medical technology industry and other
highly regulated industries. A discontinuation of life-saving technologies and services such as aorto-ostial
procedures for stenting, heart valve repairing and replacement, catheters, implants, and capital equipment used
in related procedures and IVD uses (eg instruments, diagnostic testing kits); will lead to:

Undiagnosed conditions;

An increased incidence of puncture wounds, device malfunction and/or the inability of the surgeon to
sufficiently visualize the surgical site;

An inability to manufacture critical medical technologies; and

Some medical device procedures being replaced with much more invasive and higher-risk procedures
(such as open-heart surgery) which would significantly increase patient trauma.

Even where the proposal provides some temporary derogations for the use of fluoropolymers, their effect is
unclear, since it does not stipulate derogations for the required raw materials and other products involved in
the manufacturing of the fluoropolymers such as processing aids and monomers. The restriction proposal’s
rationale is that production aids that do not contain PFAS can be used for the production of certain
fluoropolymers (Polytetrafluoroethylene, Polyvinylidene fluoride or polyvinylidene difluoride, and fluorine
rubber perfluoroalkoxy, etc). However, this approach fails to consider that not all fluoropolymers and not all
applications can be produced without fluorinated surfactants. There is no alternative to fluorinated
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polymerisation aids for the production of certain high-molecular, very pure, high-quality fluoropolymers (fine
powder or dispersion), which are used in many high-tech applications. Only these substances create reaction
conditions that enable the formation of the very high molecular weight chains needed during the polymerisation
process. The restriction proposal’s very limited exception for polymerisation aids could mean that after the
transition period of only 6.5 years, the manufacture of end products containing high molecular weight
fluoropolymers (eg medical devices) would no longer be possible in the EU. However, the derogations would
allow these products to be imported into the EU, running counter to the EU's goal of shortening supply chains
and strengthening the EU’s industrial base and independency.

Further consideration is needed of additional derogations. The electronics industry is currently gathering
technical information through its complex value chains to support additional derogations related to essential
uses of PFAS without alternatives. These include uses in critical technologies such as lithium-ion batteries,
cables, coatings, flame retardant plastics and so on. Further recommendations on derogations needed will be
submitted during the consultation period.

In addition, the proposal completely ignores issues regarding the availability of spare parts or
components/materials of equipment already on the market at the time when the PFAS restriction would enter
into force and/or a specific derogation would expire. The availability of spare parts is critical for products with a
very long life time (eg use at production sites/machinery, aerospace, military). Derogations for spare parts and
products placed on the market prior to the effective date intended for reuse are critical to help achieve EU goals
of avoiding premature obsolescence and for compliance with laws promoting product longevity. The concepts
of ‘right to repair’ and allowing resale of pre-owned products have been broadly incorporated into other EU
substance restrictions, and other EU REACH restrictions, and it is essential to incorporate them into the EU PFAS
restriction to avoid major market disruptions. Lack of derogations for spare parts and products intended for
reuse is clearly contrary the European Green Deal goals on resource efficiency and a circular economy.

Sustainability of production for derogated sectors

The current restriction proposal contains a limited number of derogations. It is therefore unknown whether
these would apply to not only companies’ whole value chain but also in the future, since the socio-economic
analysis does not examine whether the operation of the production facilities for those few derogated products
would continue to be cost-effective in the future. There is a risk that essential applications that are currently
derogated would no longer be available in the future as the production site may no longer economically viable
to produce only for a few derogated uses. A holistic socio-economic analysis needs to therefore consider asset
essentiality and the economic viability of a whole asset as well.

Inappropriate timeline for consultation and input gathering

The timeline for the consultation period is challenging. Manufacturers, importers and users of complex articles
(such as electronics and aerospace applications) require substantially more time to respond. The proposal
greatly underestimates the burden on manufacturers and importers of complex articles to perform the due
diligence necessary to identify these substances, perform alternatives analyses and submit information at the
level of depth and granularity that is apparently expected.

Global suppliers are currently required by other existing rules or industry practices to either assess or
communicate information about the presence of any but a small handful of the substances covered by the
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proposed restriction. It is unrealistic to expect the global value chain to establish a material declaration and
notification system within a short period of time that would allow them to effectively manage the proposal’s
notification and disclosure requirements. Even sectors with fewer original equipment manufacturers and tightly
integrated and highly coordinated supply chain material tracking systems (such as automobile and aerospace
manufacturing) are unable to collect the information necessary.

Moreover, by failing to properly identify substances (such as CAS Registry number, European Inventory of
Existing Commercial Chemical Substances, IUPAC nomenclature, etc) within the scope of the proposal (which
applies to 10,000 substances), and the lack of clarity around use and affected industries the dossier submitters
deprive the interested parties of the right to have their affairs handled ‘impartially, fairly and within reasonable
time’, in accordance with article 41(2)(a) of the EU Charter of Fundamental Rights. It is impossible for
stakeholders to provide ‘all information, which might have a bearing on the results’ of the identified 10,000
substances and their uses.’® Similarly, it is not credible that authorities would examine all the information
carefully and impartially to deliver an adequately reasoned decision within six months and 60 days, according to
the REACH consultation procedure on restrictions,** especially considering that the authorities have a wide
power of discretion in such technical issues.®

Disproportionate thresholds and impossible enforcement

The proposal’s threshold concentration levels are also not proportionate and should be adjusted upward. For
PFAS and PFAS polymers in imported articles, especially in complex electronics and information technology (IT)
equipment, the restrictions should be proportional to the low risks and manageable releases associated with
PFAS and PFAS polymers used in these imported articles. They should avoid setting threshold levels so low that
the mere presence in upstream manufacturing operations (outside of the EU) would lead to cross-contamination
that exceeds the threshold levels.

In addition, although the thresholds imposed by this restriction would de jure prohibit the production of
components and finished products, as well as their import, de facto it would be almost impossible to make sure
that products containing PFAS above a certain threshold are stopped at the EU’s border, especially if these
substances are in imported finished products, including complex articles like aeroplanes and automobiles.
Likewise, ensuring these products are manufactured responsibly and determining which substances are used for
their production would be extremely challenging. This is particularly true given the broad scope of the
restrictions and the absence of identifiable CAS numbers for substances in scope.

Moreover, currently there is a complete lack of standardisation and methods relative to testing for all possible
PFAS substances. Market surveillance would be impossible today, and extremely expensive once the methods
are finally developed. This is because fluorine is a very difficult element to detect with off the shelf, portable

13 potential REACH restriction should also ensure that the persons concerned to be able to precisely ascertain their rights and obligations and to take
steps accordingly, PlasticsEurope AISBL v. ECHA, Case C-876/19 P, paragraph 136.

14 Also see on the requirements of ‘sufficient time’ in the European Commission staff working document, Better Regulation Guidelines, Brussels, 3
November 2021, SWD (2021) 305 final.

15 See e.g., Przedsiebiorstwo Energetyki Cieplnej sp. z 0.0. v ECHA, Case T-625/16, paragraph 89; BASF and REACH & colours v ECHA, case T-806/17,
paragraph 75; Technische Universitdt Miinchen v Hauptzollamt Miinchen-Mitte, Case C-269/90, paragraph 14; and Detlef Nélle v _Council of the
European Union and Commission of the European Communities, Case T-167/94, paragraph 73.
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equipment, so highly specialised tools must be used to determine if it is present. Even then, you have to use
different highly specialised tools for different PFAS depending on the size of the molecule, ie polymers versus
discrete chemicals, etc. This is a massive problem with the whole idea of restricting this broad of a chemical
family. We can’t improve what we can’t measure.

If the proposal is implemented as written, the EU risks technology transfer and loss of technological sovereignty
to other producing countries, without any environmental benefit as the regulatory framework for industrial
emissions in many third countries is not comparable to the ones applicable in the EU and the US.

Remanufactured, refurbished and repaired articles

Articles previously placed on the market should be excluded from the restriction’s scope. Excluding such articles
is common practise under EU policy in similar settings. Unavailability of spare parts and materials for
maintenance would significantly impact the life-time of especially long-lived products such as manufacturing
plants, transportation vehicles — especially airplanes —just to name a few with significant impacts to society and
sustainability.

For example, under the New Legislative Framework, Union harmonisation legislation applies only to new
products until the products reach end users.® A product still in the distribution chain falls under the obligations
of the Union harmonisation legislation as long as it is a new product. Once it reaches the end-user itis no longer
considered a new product and the Union harmonisation legislation no longer applies.

Therefore, the following general derogations should also be added to the proposed PFAS restriction, alongside
the other derogation comments:

Spare parts for repair and maintenance for products and equipment already placed on the market.
Re-supply of articles already placed on the market (pre-owned products).
Recovered and/or recycled F-gas refrigerants for maintenance and repair of equipment.
F-gases and other materials for refilling and maintenance of in Heating, Ventilation, and Air
Conditioning (HVAC)/Mobile Air Conditioning (MAC) and Tailor-Made Solutions (TMS)
RHVAC/MAC/TMS EV equipment already on the market
These derogations are critical to help avoid premature obsolescence and comply with laws promoting product
longevity and circularity. The concepts of ‘right to repair’ and allowing resale of pre-owned products have been

broadly incorporated into other EU substance restrictions and REACH restrictions until now, and it is essential
to incorporate them into this EU PFAS restriction as well to avoid major market disruptions.

16 See Blue Guide at 15 (‘Union harmonisation legislation applies when the product is placed on the market (or put into service) and to any
subsequent making available until the product reaches the end-user.
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Assessment on the impact on fundamental sectors of the EU-US
economy

The draft restriction will result in a ban on the production, use and import of PFAS within 18 months of the date
of entry into force. Limited derogations of 5 and 12 years with an 18-month transition period are defined
according to applications within the different sectors and product categories, and without a review clause. Not
granting enough derogations could weaken the European production of certain key substances, as the
availability of derogations for only a limited number of applications would still incentivise producers to favour
the production in other markets/geographies. This approach could also impact the achievement of wider
European objectives such as those in the Chips Act, the Smart Mobility agenda and the NZIA as well as Fit for 55
and REPowerEU (eg in case of heat pumps). Under the current proposal, there is no exemption for electronics
and only a limited exemption (12 year derogation with 18 month transition period) for semi-conductor
manufacturing. Additional derogations for electronics will be needed.

If adopted as it stands, this restriction could endanger Europe's industrial ambition in the fields of not only
batteries, semiconductors, electric vehicles, renewable energies, hydrogen, but also water treatment, building
insulation, military and defence, heat pumps, transportation, electronics and digital technology. It would also
affect all operations in the industrial sector, especially in the chemical industry, medical device sector including
In Vitro Diagnostics (IVDs), and the healthcare and human and veterinary pharmaceutical sectors, risking
patients' access to medicines and treatments.

This proposal could stifle reindustrialisation and the continuation and future development of existing value
chains in Europe, drastically impacting trade with the US and investments from US companies into the European
economy. The uncertainty already created by the proposal would make it highly likely to impact all investments
in Europe. American businesses would be discouraged from investing in new factory or production units in
Europe due to the pending risk of a ban on production, use and sale of their products in such a short time frame.

As mentioned above, all industries use some of the substances included in the PFAS definition because they
bring essential advantages in terms of performance, reliability and/or safety. The restriction should more
specifically target consumer uses and professional uses with high potential for exposure. Similar to other
restrictions, industrial uses should be derogated where no alternatives exist. Review periods should be built into
the restriction to allow for changes.

Some examples of sectors and applications that would be heavily impacted include:

Electrical cables in any industrial equipment, consumer electronics, planes, cars, sensors, condition
monitoring and aerospace equipment.

The production of chemicals, including chlorine.
Semiconductor manufacturing and use.

Nuclear reactors, renewable energy production (wind turbines and photovoltaic panels) and in energy
distribution (pipelines etc).
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Essential components used in electronic devices (eg mobile phones, computers, servers, internet
equipment etc).

Flow batteries and lithium-ion batteries.

Corrosion protection, anti-fingerprint coatings, pressure containment and chemical fluid dynamics (eg
pipes, pumps, valves) in any chemical or industrial site (including but not limited to semiconductor
fabrication plants).

Sealing applications in the processing industry (eg food production, chemical, refining, petrochemical
and pharmaceutical processes, semiconductor production, petroleum) and in transportation (eg cars,
trains, aerospace) as well as in sealing applications in aerospace components such as fuel lines and
hydraulic lines for landing gear.

The production of semiconductors as critical uses of PFAS are found in process chemistries,
semiconductor manufacturing equipment, semiconductor = manufacturing infrastructure,
semiconductor manufacturing support equipment and semiconductor devices.

High-tech non-invasive surgery equipment, such as endoscopy devices.

Implantable medical devices, for example cardiovascular stents.

The production of green hydrogen, with polymer electrolyte membrane electrolyzer technology or
alkaline electrolysis technology, which uses a lot of pipes and conduits and coatings to manage
corrosion. No fluoropolymer means no green hydrogen production by any of the existing technologies.
Therefore, the production of variants like blue and pink Hydrogen, which would support the transition,
would be impossible to produce since their supply chain and production processes are dependent on

components containing PFAS.

High-performance lubricants used in the medical field for applications related to distribution (eg
compressor, valves, fittings).

The aerospace and defence (A&D) sector.

Commercial aircraft and defence products (eg helicopters, aircraft, satellites), maintenance and repair
services and sales of spares.

High-performance lubricants.
Fluoropolymers and fluoro-elastomers used as sealing materials in oil and fuel flow systems.
Specialty coatings which provide wear and abrasion resistance in harsh A&D operating environments.

Professional fabric technology for personal protective equipment, emergency services, defence sectors
etc.
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Mobile air conditioning systems for passenger vehicles, mobile machinery and commercial transport
including of fresh goods.

Refrigerated transports for medical supplies and vaccines.
Heating, cooling and refrigeration.
Heat pumps and insulation foams to improve the sustainability of building stock in the long term.

Military and defence applications, where PFAS and especially fluoropolymers are required to obtain the
required performance and precision.

Fluoropolymer membranes to deliver the combined properties needed for economics of scale, and
lifetime and separation performance for water and wastewater treatment.

Human and veterinary medicines and vaccines, including active substances and their manufacturing,
their packaging and delivery devices, and R&D and clinical trials.

Sealing applications in the processing industry (eg food production, chemical and pharmaceutical
processes, semiconductor production) and in transportation (eg cars, trains, aerospace).

Critical medical products and PPE to ensure patient safety, health security and occupational health.

Rubber seals and hoses in high-pressure/high-temperature hydraulic systems or combustion engines
used in machinery.

Non-metallic, heat and friction-resistant components in engine compartments.

Various non-metallic spare and replacement parts of long-life goods like industrial machinery (more
than 20 years of useful life) currently in operation.

Natural Gas liquefaction, Power Generation with Natural Gas, Power Generation with Hydrogen.
Petroleum and mining (flexible pipes, O-rings, packers).
Condition monitoring, sensors and other emission control systems eg mercury and SO,.

Various trade associations are assessing the socioeconomic impact on their sectors and presenting data to the
authorities as input to the public consultation, including Hydrogen Europe, Applia, Fluoropolymers Product
Group (FPG), The European FluoroCarbons Technical Committee (EFCTC), The European Automobile
Manufacturers' Association (ACEA), European Aerospace, Security and Defence Industries (ASD),
AnimalhealthEurope, European Federation of Pharmaceutical Industries Associations (EFPIA), European
Association of Automotive Suppliers (CLEPA), Committee for European Construction Equipment (CECE),
MEdTechEurope, European Partnership for Energy and the Environment (EPEE) and many more. Some of those
assessment data are already available.
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Conclusion

PFAS offer unique capabilities and have been originally designed to address specific product performance
challenges/risks. Restricting their use without fully analysing the impact across all affected value chains, will
damage European industry, causing uncertainty and stalling the development of existing products, as well as
their future use in innovative technologies that have yet to be invented.

While the PFAS restriction proposal rightly aims to protect human health and the environment, ECHA has a
chance now to do so while also maintaining European competitiveness. The agency should reconsider the scope
of the PFAS restriction proposal to preserve EU strategic autonomy and maintain EU-US trade. If implemented
as written, the restriction would hinder reindustrialisation and the continuation and future development of
existing value chains in Europe, drastically impacting trade with the US and investments from US companies into
the European economy. Likewise, the proposal should also: ensure consideration and coherence with other
pieces of legislation and regulatory requirements such as the REACH, CLP and marketing authorisation
requirements for medicines; provide time derogations that allow the industry to adapt; include a more
reasonable timeline for consultation and input gathering; and specify more proportionate thresholds and
feasible enforcement.

x Z

AmCham EU

SPEAKING FOR AMERICAN BUSINESS IN EUROPE

PFAS restriction proposal
14





ANNEX | — Requests for specific sectors

Semiconductors: longer derogations periods when alternatives exist but need
evaluation or total exemption where an alternative is not viable.

Semiconductor devices (also known as chips or integrated circuits) are essential components of electronic
devices. Semiconductor devices are extremely complex to manufacture, with leading devices requiring more
than 2,000 process steps, hundreds of production materials and approximately 26 weeks to manufacture and
test. They require process chemicals, manufacturing equipment, manufacturing infrastructure, manufacturing
support equipment and semiconductor devices which contains PFAS.

PFAS provide specific and unique capabilities within the Semiconductor industry that through its own research
has identified limited opportunities to replace with non-PFAS alternatives. Fundamental research will be
necessary for the industry to invent non-PFAS alternatives. Without PFAS, the ability to produce semiconductors
(and the facilities and equipment related to and supporting semiconductor manufacturing) would be put at risk.
Considering that the semiconductor industry was estimated as having global sales of $574 billion in 2022,
restricting the industry's ability to use PFAS in this way would have severe economic impacts, especially when
considering the loss of device functionality that could occur if chip supply is disrupted.t’

Electronics: staggered approach allowing more derogations timelines &
exclusion for spare parts

The electronics sector is faced with unique challenges in assessing PFAS uses and potential alternatives, due to
its complex value chains and extensive uses and applications. The industry needs additional time to provide
comprehensive information during the consultation period and clarity on the possibility to extend derogations.
The restriction should be amended to provide for an additional initial, upfront-phase-in period of five years,
along with a process for evaluating additional post-processing derogation requests for the sector for PFAS used
in the manufacture of electronic and IT equipment and in finished electronic and IT equipment imported,
marketed and used in the EU. Redesign of products must be considered as it was for the EU RoHS phthalate
restriction, which provided a transition time of four years and the EU Battery Regulation final draft requirements
impacting product design will provide forty-two months.

The current proposal only allows for a five- or 12-year derogation period for specific PFAS use after the 18-month
transition period. Many of the uses in electronics need more derogations in addition to more time for the
specified derogations to find or develop an alternative material. In addition to a longer phase-in period for
electronics and subsequent opportunity to request derogations after further investigation, the PFAS restriction
should include a process to allow industry to renew the derogation period after the currently proposed five or
12 years has expired.

To accomplish objectives including those in the Circular Economy Action Plan, used products and spare parts
need broad exclusions and sufficient derogations to avoid interruptions in the IT sector. The ability to trade and

17 SIA PFAS Consortium The Impact of a Potential PFAS Restriction on the Semiconductor Sector Report No. 2022-0737 Rev. 0 Project No. REG4720-
001
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sell used components and equipment is an essential element of the growing circular economy. As in other EU
material restriction programs, the Commission must provide a generally available derogation to enable the IT
sector to access spare parts intended for use in any equipment manufactured prior to the effective date of the
proposed restriction. This equipment involves a significant capital expenditure and if properly maintained, can
continue to productively operate for many years, well after the likely effective date of the restriction. The
proposal should exempt spare parts for equipment produced before the effective date to avoid premature
obsolescence of legacy equipment. Products with PFAS already on the EU market need a derogation to be re-
supplied to a new user after the compliance enforcement date for reuse as a second-life product. In addition,
the proposal should allow a longer transition time of an initial of five-year derogation for PFAS used in
electronics/IT equipment manufacturing and in finished electronics and IT equipment that are imported,
marketed and used in the EU. In addition to these derogations, the electronics industry is currently gathering
technical information to support additional derogations related to essential uses of PFAS without alternatives,
among others.

The derogation requests above are fully justified because PFAS use in the Electronic and Electrical Equipment
sector is a minor contributor to PFAS releases in the EU (1%), particularly in light of the massive socioeconomic
impact that these restrictions might have. The restriction as currently worded could cause severe gaps in the
availability of electronic and IT equipment in Europe as manufacturers, importers and distributors would
struggle to find suitable alternatives for PFAS used in their products.

Hydrogen: exemption for fluoropolymers

Electrolysers and fuel cell applications, the hydrogen industry’s fundamental technologies, use fluoropolymers.
In Proton Exchange Membrane (PEM electrolysers and fuel cells, fluoropolymers form the core of the stack —
the membrane which isolates the electrodes from each other electrically, thus preventing a short circuit; acts as
the electrolyte and conducts protons from the anode to the cathode; and provides a mechanical barrier to the
Membrane Electrode Assembly (MEA), in particular to prevent mixing of hydrogen and oxygen. Fluoropolymers
are also used to form membranes in the chloralkali electrolysis industry (where its use helped eliminate the use
of environmentally harmful mercury cells), in direct-methanol fuel cells, in anion exchange membrane (AEM)
electrolysers and are an integral part of the alkaline electrolyser manufacturing process. Moreover,
fluoropolymers are further used, among other, as coatings, sealants, valves, fittings and gasification separating
membranes.

As per research conducted by Hydrogen Europe, there is no alternative available today or in the near future that
can substitute the performance requirements of the industry™™. A rushed PFAS ban without granting any
exemption for applications in the hydrogen sector would have destructive effects on the industry’s €30-billion
worth of investment in a decade (only including electrolysers and fuel cells). Such a ban would also jeopardise
up to 200,000 direct and over 260,000 indirect jobs within 10 years in a market with a potential value of €820
billion employing 5.4 million jobs by the middle of the century.

Hydrogen industry therefore is requiring an exemption of fluoropolymers used across the hydrogen industry
supply chain. This exemption should be linked with appropriate regulation set up to both limit emissions in
fluoropolymer production stage and foster recovery of materials at end of life to the largest extent possible.

111 Hydrogen Europe
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Human and veterinary medicines: exclusion

The restriction as currently worded would cause long-term unavailability of the vast majority of human and
veterinary medicines, including vaccines for all therapeutic areas in Europe and beyond. Substances such as
fluoropolymers and fluoroelastomers are indispensable in production lines as they prevent contamination of
medicines. Alternatives are not immediately available, while substitution would require a completely new,
expensive build-up of production equipment and lines, which could take years. Additionally, in this highly
regulated sector, such changes would require full validation and regulatory inspection and approval. Some
chemicals used as starting materials or intermediates in the synthesis of active pharmaceutical ingredients (APIs)
qualify as PFAS under the restriction’s definition; any ban would automatically ban production of those APIs and
the medicines they help produce from the EEA, despite the time-unlimited derogation of the final API. For other
substances used in synthesis and manufacturing, no alternatives are currently available, and any changes would
also require regulatory approval.

The same is true for primary packaging materials in contact with the medicines and for drug delivery devices:
these have to comply with stringent requirements for non-interaction, alternatives are not readily available, and
any substitution would require regulatory approval. Product & Process Oriented Research & Development
(PORD) activities are currently not derogated from the scope of the proposed restriction, which means that
under the current proposal any development involving a PFAS APl would be banned 18 months after Entry Into
Force and all the studies and clinical trials would be required to be moved outside the EEA. Collectively, this
would result in severe shortages of medicines in the EU — some of which might be permanent and push
production out of the region, contradicting the Commission’s aims to re-home pharmaceutical production and
supply.

Finally, there are several very specific derogations being proposed for Medical Devices. This does not go far
enough and would mean to leave millions of EU patients without access to their medicines. For example, PFAS
substances (primarily Polytetrafluoroethylene, PTFE) are used in medical devices such as prefilled or reusable
pen devices; these uses are not derogated in the current proposal. PTFE brings several usability functions to the
device and while alternatives are being sourced, the industry will require the longest possible derogation. The
currently worded restriction would automatically ban production and marketing of those devices from the EU
thereby severely impacting the EU medical device manufacturing industry and EU patients currently using them.

Medical devices: extended timeline and mechanisms to allow continued use in
absence of suitable alternatives

PFAS are used in medical technologies as they have a combination of properties no other materials/chemicals
have: enabling strength, flexibility, durability, lubricity, biocompatibility, chemical compatibility (with other
device materials, processing chemicals and sterilant/sterilisation methods), and processability which all allow
minimally invasive surgeries and improve patient outcomes. There is often no viable alternative to the use of
PFAS in many medical technologies and their packaging that would deliver similar functionalities or deliver
equivalent safety or quality requirements. In addition, medical technologies are strictly regulated under sectorial
legislation and where changes in the chemical or material composition occur, long validation processes are
triggered. It is estimated that development, validation, clinical studies, and regulatory approval of material
substitution in implantable medical devices would take approximately 20 years for a single device. Currently,
there are no alternatives that meet all these properties and/or have successful clinical history like
fluoropolymers. Mechanisms need to be in place where there is no alternative or where an alternative cannot
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be validated within the proposed transitional periods to ensure continued patient access to vital medical
technologies.

High-performance applications in construction machinery: time-unlimited
derogation

The heat and friction resistance of some PFAS make them effective at creating long-lasting and durable
components in high-performance applications. Not having these materials available increases the frequency of
maintenance activities (eg replacing worn-out seals) and creates additional cost and waste. Furthermore, less
durable components increase the risk of premature failure, potentially contributing to accidents (eg pinhole
leaks in hydraulic systems due to weaker seals and hoses). Consequently, the requirement to phase out
potentially harmful chemicals contradicts other sustainability goals like having long-lasting products and
preventing waste.

Some derogations were proposed for the automotive industry, eg for sound-absorbing foams in engine
compartments and refrigerants (F-gases) for mobile air conditioning systems. However, these components and
systems are not exclusively used by the automotive industry but also by manufacturers of mobile machinery for
mining, construction, demolition, material handling and road-construction. As the volumes of these machines
are dwarfed by the volume of automotive vehicles, these components’ suppliers have no incentive to develop
specialised versions of their products for the machinery industry. Any derogation granted to the automotive
industry needs to be expanded to other industry branches using the very same components and systems to
prevent a cost explosion or unavailability of components in the aforementioned sectors.

A&D sector: exclusion

Aerospace and Defence (A&D) products have to fulfil significant technical, reliability and safety requirements.
To ensure that aerospace products are safe and reliable, they must meet airworthiness regulations globally,
which require a systematic and stringent framework to qualify all materials and processes. These must meet
strict safety requirements that are subject to independent certification and approval through different safety
agencies. A&D companies are responsible for the qualification, validation and certification of the products that
they develop. The overall substitution timeline for the entire process from development to industrialisation is
uncertain for many uses because the alternatives that would ultimately need to be implemented have not been
identified for many applications or may not even exist.

The state of available technology today is similar to that for hex chrome uses in the late 1980s, when the
aerospace sector first started alternative development efforts — alternative are still not available for all uses over
30 years later. Thus, in this case, development could take up to 15 years or even longer. While some uses may
be fully substitutable in a shorter time, it is not possible to predict with certainty which ones. When it comes to
the approval of materials used in the maintenance and/or repairs of A&D products, the same rigorous processes
have to be followed.®

As a more concrete example, with regard to the delivery of aircraft, a single component containing PFAS that
does not have a non-PFAS alternative and does not have a derogation could prevent the import of an entire

18
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aircraft into the EU. Given the specifics of the aerospace sector, finding alternatives could take much longer than
10 years to fully develop, qualify, certify and industrialise. In addition, the availability of spare parts need to be
guaranteed for several decades.

The A&D industry continue to diligently pursue alternatives. However, regulators must understand that for many
A&D products it may not be feasible to make certain changes due to the complexity of ensuring that no negative
impacts are introduced into the designs already in place.

Heating, cooling and refrigeration sector: exclusion

This sector uses F-gases as refrigerants contained in heating, cooling and refrigeration products. PFAS
restrictions may apply to the refrigerants and to the products’ components.

When used as refrigerants, PFAS should be considered as low risk, as their emissions have already been proven
to be controlled effectively by the EU Fluorinated Gases Regulation, which regulates and monitors their effects.
In addition, not all F-gases break down into substances like Trifluoroacetic acid (TFA), and some gases are not
classified as PFAS according to the proposed definition. REACH’s restrictions on F-gases undermine the rollout
of renewable energy heat pumps and discourage research and innovation in Europe, to the detriment of its
climate, environmental and economy.

Regarding their use as components in heating and cooling products, PFAS have unique properties that allow
them to perform reliably in high-pressure extreme environments (seals, O rings, gaskets, lubricants etc.) and
filter to ensure indoor air quality.

In addition, the proposed PFAS REACH restriction could potentially generate a conflict with the EU Taxonomy.
This conflict arises as the EU Taxonomy imposes a limit on the Global Warming Potential (GWP) of refrigerants
utilised in datacentre cooling systems, specifically not surpassing 675. Failure to comply with this standard will
lead to official recognition of businesses as investors in un-sustainable infrastructure. It is essential to consider
that a significant proportion of low GWP refrigerants contain per- and polyfluoroalkyl substances (PFAS). As a
result, the continued utilisation of low GWP refrigerants within the EU might be subjected to questioning and
evaluation.

Electrical switchgear: exclusion

This sector uses F-gases as insulating medium for high voltage equipment as well as for specific application for
which no substitute is existing nor as demonstrated to be feasible. PFAS restrictions may apply to the insulating
gas and to the products’ components.

When used as insulating gases, PFAS should be considered as low risk, as their emissions have already been
proven to be controlled effectively by the EU Fluorinated Gases Regulation, which regulates and monitors their
effects. The PFAS insulating gases have demonstrated to efficiently replace Sulphur hexafluoride (SF6), a
greenhouse gas, with a very high global warming potential (24,300 times that of CO2) in high voltage switchgear
to cover all voltage level in Europe and have been financed by several EU LIFE Project funds. The time-limited
restriction proposed on this technology would lead to a stop to the only technology who has demonstrated a
capacity to fully substitute SF6 in the EU. The proposed timeframe is indeed not sufficient to assess and validate
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the efficiency and climate impact of alternative solutions. REACH restrictions on F-gases undermine the rollout
of an SF6-free grid expansion and consequently the rollout of renewable energy.

Regarding their use as components in switchgear, PFAS have unique properties that allow them to perform
reliably in high-pressure and high temperature extreme environments (seals, O rings, gaskets, lubricants etc.).
Those property are essential to enable a reliable and safe operation of the EU electrical network. They are also
used in circuit-breaker, with PTFE (a solid PFAS) nozzles, to make possible the electrical arc quenching. Without
the PTFE nozzle no gas circuit breaker could be available, and the Electrical Network could not be efficiently
protected.

Automotive: exclusion from scope of fluoropolymers and elastomers, long
transition for air-conditioning

The PFAS REACH restriction is expected to have a major impact on the automotive industry, as the industry is a
major downstream user of many PFAS, including fluoropolymers, fluorinated gases and short-chain PFAS.
Fluoropolymers are used for several key technical components, such as gaskets, hoses, joints, o-ring, seals,
cords, cables, or sleeves. F-Gases are used in the air-conditioning systems. The current proposal shall allow
derogations for such uses, whereas alternatives are not readily available and do not perform adequately to be
qualified.

In the context of this derogation, the automotive industry needs an alternative implementation approach that
integrates the technical and economic constraints on the one hand and preserves the objectives of
electromobility. Essentially, to preserve the Smart Mobility agenda the Automotive industry is engaged into,
fluoropolymers (including fluoroelastomers and perfluorpolyether) shall be removed from the scope of the
restriction. Alternative risk management options for controlling emissions during the manufacturing phase
should be implemented (through BREF and BAT) as an alternative to a restriction on fluoropolymers and
fluoroelastomers.

Similarly, a more reasonable approach should be envisaged for fluorinated gasses (7 to 17 years derogation),
since the large majority of cars in Europe are equipped with F-Gases in their Airconditioning systems a
sufficiently long derogation period for Mobile Air Conditioning should be ensured, especially for vehicles already
type approved, while a total exemption for electric compressors for all types of vehicles shall be foreseen.

Low-pressure spray foam (LP SPF): exclusion

While building insulation foam is mentioned for a potential derogation, low-pressure spray foam (LP SPF) in
building and construction for sealant, adhesive & insulation uses are not. LP SPF is unique in its portability for
required use in critical spaces where other insulation products will not work (eg building insulation, food and
medical cold storage and cold transportation, and in industrial pipe insulation particularly for cryogenic
applications at liquified natural gas terminals).

Ultra-low GWP HFOs are used in spray polyurethane foams to enable their insulating and structural properties.
Spray polyurethane foams comprise much less than 3% of total HFO global use. Due to regulation under the
Montreal Protocol and Kigali Amendment, all foams have moved to HFO blowing agents where critically
necessary to maintain insulation performance standards. LP SPFs are the smallest market share of all foam types
in the category.
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HFOs and hydrochlorofluoroolefins (HCFO) are critical components in high-performance, niche use insulation
and SPF’s sealant applications. They reduce thermal conductivity within the closed-cell foam structure and
across surfaces, insulate and assist with polyurethane foams’ superior adhesive qualities while allowing the
products to air seal, reducing unnecessary air infiltration. HFO enables insulation performance that is 50% or
greater than water or other not-in-kind blowing agents. The HFOs have low thermal conductivity which resist
the transfer of heat, creating an ideal insulation for important building and infrastructure in extreme
temperatures.

HFO isirreplaceable when used in these critical closed-cell LP-SPF products and applications. There are no known
nor anticipated viable alternatives to these insulating compounds, which have been proven to be safe for human
health and the environment. Any reduction of output from the niche LP SPF industry would decrease the pace
at which Europe is able to decarbonise its building stock and reduce energy use, negatively impact the food and
medical cold chain and lead to unintended environmental consequences, as each alternative product has its
own drawbacks and suboptimal functional performance compared to LP SPF products.

Transportation sector —refrigerants in Heating, Ventilation, and Air Conditioning
(HVAC)/Mobile Air Conditioning (MAC) and Tailor Made Solutions (TMS) electric
vehicles: derogation until 2050

Efficient and safe transportation in the EU is critical/vital for reaching objectives of the EU Green Deal and wider
EU polices (REPowerEU, etc.). Nowadays, EU road transport was responsible for ca. 20% of CO2 emissions in EU
(14% for cars & vans).'® Taking into account the higher efficiency of HFO-1234yf in hot weather conditions (in
comparison to COy), it is the best MAC refrigerant choice to reach EU climate change goals as well as to ensure
ambitious decarbonisation targets set for 2030 (55% reductions of CO2 emissions) and carbon neutrality by
2050(E).

Having a safe and efficient refrigerant with low health, safety and environmental effects are essential for
MAC/HVAC and EV’s TMS systems for passenger and commercial vehicles.

There are no other MAC refrigerants available today which provide as comprehensive a range of advantages as
HFO-1234yf including low GWP, balanced energy efficiency, establishment in the market, negligible climate,
health and environmental impacts, ease of service, safety in use and lower total cost of ownership. HFO-1234yf
was intentionally developed to optimize these needs.

HFO-1234yf is an excellent refrigerant for MAC systems and is currently being used in several EV heat pump
systems on the road today. Further EV development by automotive manufacturers brings many challenges on
its own. Redesigning, reinventing, validating and commercialising of new refrigerants distracts and uses
important resources that manufacturers need for their primary goals - the rapid development and

19 T&E Campaign
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commercialisation of EVs in the EU and beyond. Encouraging EV development and their wide acceptance by all
customers are two of the key elements needed to reach the objectives of the EU Green Deal.

Insulation foam blowing agents: time-unlimited derogation

Innovative ‘4™ generation’, ultra low GWP F-gases foam blowing agents for various insulation products, including
in-situ formed low-pressure PU foams (PUR/PIR)? as well as other polyurethane foams required for insulation
of home appliances, transportation and industrial sectors. In particular, where thinner insulations layers are
required due to space constraints (transportation, boats, trucks, etc.) or for higher energy efficiency
performance (10-15% increase in energy performance (superior lambda) and 20% higher R-value for less
thickness) There are also non-toxic, non ODS, low-GWP and non-flammable gases that are not considered
volatile organic compounds (VOC).

As for in-situ foam, whether sprayed or dispensed, the blowing agent must not be flammable under normal
application conditions. Use of flammable agents such as pentane (hydrocarbon) is not possible for board/blocks
insulation foams required for better fire rated products (example?). This will also require significant investments
respective production line complying with the 2 ryles.

Developing and registering new molecules, followed by testing and certifying a new low-pressure spray PU foam
product for the industrial and construction market, requires at least 12 years. Therefore, the use of HFO-
1234ze(E) HFO1336mzz (E) and (Z) and HCFO-1233zd(E) as foam blowing agent in low-pressure spray PU foams
for use in all industrial, appliances, transportation and construction applications should be given time-unlimited
derogation in the PFAS restriction in question.

In Vitro Diagnostics (IVDs)

PFAS materials are widely used in IVD reagents and manufacturing processes for their material compatibility,
inertness, and low coefficient of friction. Use in manufacturing includes tubing, O-rings, Teflon stir bars, greases,
water treatment, etc. Unfortunately, no derogation has been proposed for these use cases. Not having a
derogation to produce IVDs using PFAS materials could have a significant impact on the supply of IVD reagents
upon the effective date of the restriction.

Derogation for PFAS Use for Research and Development

Chemical use for R&D purpose is generally with small quantities, which are unlikely to result in significant human
or environmental exposure. Under REACH, there is no obligation to register substances in amounts below one
tonne a year. In addition, substances used in scientific research and development in amounts of less than one

20 See on technical specifications (PU-Europe)

21 of the European Parliament and of the Council of 26 February 2014 on the harmonisation of the laws of the Member States
relating to equipment and protective systems intended for use in potentially explosive atmospheres (recast)

AmCham EU

SPEAKING FOR AMERICAN BUSINESS IN EUROPE

PFAS restriction proposal
22



https://single-market-economy.ec.europa.eu/sectors/mechanical-engineering/equipment-potentially-explosive-atmospheres-atex_en

https://www.pu-europe.eu/fileadmin/documents/Factsheets_public/Factsheet_22_Differences_between_closed-cell_and_open-cell_spray_polyurethane__PU__foam.pdf

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0034



tonne a year are also exempted from EU REACH authorisation and restriction. The same rules and principals
need to apply for PFAS research and development to support innovations of alternative materials.

Oil and Gas

Certain PFASs provide optimal operating parameters for Subsea Flexible Pipes in offshore oil and gas fields.
These pipes, made of polymeric barriers and corrosion-resistant steel wires, are essential for field development.
Fluoropolymers like polyvinylidene fluoride (PVDF) and polytetrafluoroethylene (PTFE) are crucial for safety in
flexible pipe construction. There are currently no substitutes for these materials, and restrictions or bans would
impact energy affordability and security. PVDFs are the only solution for High Pressure High Temperature (HPHT)
applications and to date, there are no alternatives. Barriers in flexible pipes comprised of PVDF are used between
90-130°C, while PFASs free alternatives, polyethylene and polyamide materials, are limited and used in only
lower temperatures (between 60-90°C).

In addition, various PTFE-based sealing elements are typically used on the interfaces between metallic
components. Restricting PVDF and PTFE would disrupt European manufacturing, supply chains, and result in
significant economic impact. Despite the proposed derogation for petroleum and mining industry, oil and gas
exploration and production would be still impacted due to disruption in the supply chain, shortages in raw
materials caused in the production of flexible pipes. The existing and new oil and gas fields rely on these products
as enabling technology. During the lifetime of a field, some replacement products and maintenance parts are
required. If the industry is not able to supply necessary spares, this may lead to premature field closure which
could affect energy security and energy affordability for decades to come. In most cases, whenever alternative
materials are technically feasible, these are already in use. Furthermore, materials considered as alternatives in
the proposal are not technically feasible replacements for the abovementioned application. Whereas, as
acknowledged in section 2.15 of annex E of the restriction proposal, the development of alternative products
could take several decades, if even possible.

Derogation on Personal Protective Equipment (PPE) based on EU legislation

A derogation such as the one on Personal Protective Equipment (PPE), referring to the Regulation of 2016/425
on PPE, this would mean that the derogation would only be applicable for the PPE for the EU market and certified
in the EU for the EU market. This would mean that producer of PPE for other markets such as the US (eg certifying
according to National Fire Protection Association (NFPA) standards or according to Occupational Safety and
Heath Adiministration, OSHA) would not be derogated. Therefore, the use of A PFAS for an equivalent use,
would be restricted which may impact detrimental to trade, in responding to a crisis like (COVID-19) and against
the goals of EU4Health.
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Pilot-Scale Fluoropolymer Incineration Study: Thermal Treatment of a Mixture of Fluoropolymers
under Representative European Municipal Waste Combustor Conditions
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Institute for Technical Chemistry (ITC) at Karlsruhe Institute of Technology (KIT); 2P Taylor & Associates, LLC, USA; 3 Pro-K, Germany;
41CGM, University of Montpellier, France; > Gujarat Fluorochemicals

Significance and Motivation

A recent study by Conversio, a consultancy based in Germany, has shown that at its end-of-life
approximately 85% of all fluoropolymers end up in waste-to-energy recovery incinerators. A subsequent
question of regulators was: Do fluoropolymers get fully incinerated without any formation of short chain
or long chain PFAS? Arecent project executed by the Karlsruhe Institute of Technology (KIT) in cooperation
with Société Générale de Surveillance (SGS) was conducted to assess the same.

Experimental Parameters

Main applications of the four highest volume fluoropolymers (PTFE, PVDF, PFA and FKM) representing more
than 80% of commercial fluoropolymer production based on data from Pro-K (German association of
polymers processors) were considered. Post-use samples from these applications were incinerated as a
mixture under standard operating conditions for municipal and industrial waste incineration. Figure 1
presents the experimental conditions. Experiments were conducted under two sets of conditions over a
period of 9 days. The first experiments were conducted at a process setting of 860°C and 2.0 s residence
time. These experiments were conducted in three stages. Initially, background tests were performed using
natural gas and 100 kg/h wood chips. This was followed by the same fuel conditions with the addition of
320 g/h of fluoropolymer. The final test involved switching back to background conditions. The duration of
each of these tests ranged from 9 — 13 hrs. A second set of experiments was conducted at a process setting
of 1100°C and 2.0 s residence time. These tests were conducted in the same sequence as the first set of
tests. The feed rates for the wood chips and the fluoropolymer mixture were identical to the tests at 860°C
and 2.0 s residence time. The test duration for this second set of tests also ranged from 9 — 13 hrs.
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Figure 1: Experimental setup

The fluoropolymers were fed as a mixture at relative proportions that correspond to the mass fractions
sold in the European marketplace. These data are also shown in Figure 1. Suspension and emulsion
polymerized PTFE application samples represented about 70 mass percent of the fluoropolymer feed rate.

The main operational parameters for the two sets of tests are summarized in Figure 2. The temperature of
the flue gas outlet exiting the rotary kiln was in the range of 800-900°C. The temperature of the flue gas
post-combustion chamber outlet was very close to the targets for these tests (860°and 1100°C in the
combustion chamber for setting 1 and 2, respectively). The O, and CO measurements for setting 1 and 2
varied somewhat. For setting 1, the values were 11.2 vol % dry and 0.2 mg/m?, respectively, while for
setting 2 the O, measurements were somewhat lower (7.0 % with an increase in the CO concentration (1.2
mg/m?3). The water vapor concentration as measured in the boiler exit ranged from 6.2% in setting 1 to

8.49% in setting 2.
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setting S1 setting S2
unit RUN 1, 2, 3 RUN 4,5, 6
mass flow wood chips kg/h 98 98
main air my/h 418 423
c mass flow heating oil kg/h 61 46
< |volume flow natural gas my/h 4 4
% volume flow combustion air mN3/h 872 753
é inclination ° 2
rotation speed rev p.m. 0.2 | 0.4
temperature flue gas outlet °C 800 - 900
thermal power MW 1.1 | 0.9
_ volume flow natural gas to burner D4.1 my/h 22 35
2 sum of volume flow combustion air to burner D4.1 mN3/h 671 429
E volume flow natural gas to burner D4.2 my/h 22 35
; sum of volume flow combustion air to burner D4.2 my/h 671 428
2 residence time S 2
§ temperature flue gas post-combustion chamber outlet (with control) °C 860 1095
£ |CO (level E2) mg/m® 0.2 1.2
8 |0, (level E2) Vol.-% dry 11.2 7.0
thermal power MW 0.46 0.72
total thermal power rotary kiln and post combustion chamber MW 1.59 1.67
— o |Vvolume flow my’/h 3958 3238
5 % 0, Vol.-% dry 11.9 9.0
82 |co mg/m® 1.35 1.64
water vapour Vol.-% wet 6.20 8.49

Figure 2: Main operational parameters at two experiments

There were multiple sampling locations for this study. Flue gas was sampled near the exit of the combustion
chamber (location 1), at the exit of the boiler (location 2), and at the entrance to the stack (location 3),
while liquids and residues were also sampled and analyzed after each RUN (see Figure 3, Test facility
sampling locations).

The test facility BRENDA comprises a rotary kiln with a post-combustion chamber, a boiler for heat recovery
and a flue gas cleaning system, which complies with German emission regulations (17 BlmschV). The
thermal power of the rotary kiln is of maximum 1.5 MW, while that of the post-combustion chamber is
about 1 MW, which results in a total thermal output of BRENDA of maximum 2.5 MW.

The fluoropolymers mixture after blending with wood chips and consequent weighing was delivered to the
rotary kiln. To secure optimal combustion conditions, natural gas and heating oil were supplied additionally
to the rotary kiln, while the post combustion chamber was supplied with natural gas only.

The mass flow of the fluoropolymers mixture was set at 320 g/h, which corresponds to a pure Fluorine
mass flow of 230 g/h. This level increases the fluoropolymer ratio to fuel, while at the same time keeps the
Fluor-concentration below the total halogen limit of 1%, as set by the legislature.

The combustion gases of the rotary kiln enter the post combustion chamber (PCC). It contains two natural
gas burners staggered in an antiparallel manner, with a slight shift to each other. The temperature and the
residence time in PCC were adjusted mainly with the help of the above mentioned burners, supported by
a slight shift of about 200 kW into the post combustion chamber.
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Figure 3: Test facility-BRENDA at KIT

The minimum residence time is calculated according the methodology of the German Technical Supervision
Agency (“TUV”) from 2007. The data which were published in the report were re-calculated and then
adapted to the operational conditions in this study (Setting 1 and Setting 2). Figure 4 presents the layout
of the post combustion chamber with the geometry relevant for the determination of the residence time.

1 E2 gas sampling

BN L]
- | EtbPEAS samping___

B B poriprgn
E1b

Start post-combustionzone
(+7.65 m)

l

Rotary kiln

Fig. 4: BRENDA layout with details relevant for the residence time
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Table 1 shows the detailed values for the design of the settings.

The volume flow of the required flue gas amount to reach the two seconds was calculated with a target

value search.

Table 1. Parameters calculated for the residence time in the PCC

PFAS Project, Level Elb

setting 1 setting 2
Start post combustion
zone [m] 1 meter above 7.65 7.65
the burners
Temperature in the post
combustion chamber 860 1100
(PCC) [°C]
Volume flow Vace [my*/h 3947 3957
wet] after boiler
Cross section PCC [m’] 2.82 2.82
Volume flow Vpce [M3/h] 16,382 16,382
Height h [m] level E1b 10.88 10.88
Residence time from start
PCC zone to level E1b [s] 2.00 2.00

The two seconds are the residence time of flue gas from start of post-combustion zone until PFAS sampling
point E1b, calculated with calibrated temperature measurements on the top of post combustion chamber
(PCC).

The flue gas was sampled for both short-chain and long-chain PFAS in addition to organic and inorganic
fluoride. Volatile organic Ci1-C4 fluorocarbons were also sampled using a tedlar bag at all three sampling
locations. At location 2, gas-phase HF was measured in near real-time using a tunable diode laser (TDL).
The purpose of the three gas-phase sampling locations was to assess the potential emissions of PFAS at
different locations in the system and to use this data to assess potential sources of PFAS in this system.
PFAS sampling of residues and liquids is also shown in Figure 3. In addition to these three sampling points,
flue gas scrubber water upstream of the SCR catalyst was collected and analyzed for PFAS.

Table 2 provides a list of analytes measured in this study and the Limit of Quantification (LOQ). In addition
to PFAS and fluoride ion, volatile C1-C4 fluorocarbons and trifluoroacetic acid (TFA) were also measured.
The C4-C4 fluorocarbons were measured by gas chromatography coupled to mass spectrometry (GC-MS).
Adsorbable organic fluoride (AOF) was measured using Combustion lon Chromatography (CIC) and
inorganic fluorine in impinger samples were measured by lon Selective Electrode. TFA was measured using
lon chromatography (IC) and long chain PFAS from impinger samples were measured using Ultrahigh-
Performance Liquid Chromatography coupled to tandem Mass Spectrometry (UPLC-MS/MS). HF was also
measured at the post-combustion zone location using TDL spectroscopy.

Appendix 1 presents a list of long-chain PFAS measured in this study.
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Table 2. Analytes and reporting limits

Analyte LOQ
Volatile C1-C4 Compounds 5-30 ug/m?3
(CF4, CHF3, C2F6, C2HF5, CF2=CF-CF3, cy-C4F8)

Adsorbable Organic Fluorine 2 ug/L
Inorganic Fluorine 0.1 ug/L
Trifluoroacetic Acid 0.02 ug/L
PFAS (see Appendix for list of compounds measured) 0.02 ug/L

Note: LOQ for AOF, Inorganic fluorine, TFA, and PFAS are for agueous samples.

Experimental Results

Fluorine Recoveries

Fluorine recoveries ranged from 69 to 84% using the TDL (at sample location 2). The variability in these
data from run to run was low. In contrast, the impinger data analyzed at the same sample location showed
about 10 to 20% lower fluorine recoveries. The data are summarized in Table 3. The TDL data provide strong
evidence for complete mineralization of fluoropolymer feed mixture.

Table 3: Fluorine Recovery (TDL Measurement)
volume flow volume
@standard wet . Fluorine
Run Settings HF (TDL) conditions ﬂowo(g_)270 Fluorine Recovery
mg/ms? wet Gas [mn3/h] [ms3/h] g/h %
860°C, > 2s, oil + 23.50 3,956 7,866 175.64 76%

2 nat. gas + wood 23.93 3,952 7,859 178.62 78%
chips + 230 g/h F 25.80 3,943 7,841 192.16 84%
1100°C, > 2s, oil + 25.44 3,299 6,560 158.53 69%

5 nat. gas + wood 26.58 3,231 6,424 162.23 71%
chips + 230 g/h F 26.93 3,217 6,397 163.64 71%

Long-chain PFAS

A large majority of the PFAS measured in impinger samples were near or below reporting limits (>98% of
data collected at 860°C and >96% of data collected at 1100°C). Table 3 presents PFAS data for 4 compounds
where measurements exceeded reporting limits in several cases. Of particular note is a HFPO-DA
measurement which exceeded reporting limits by a factor of 47. Maximum PFBA, PFBS, and 6:2 FTS
measurements exceeded reporting limits by much lower factors, ranging from 9 —12.

These data was re-analyzed to assess the veracity of data. The results are also presented in Table 4. The
results indicate that the high measurement values for HPFO-DA could not be reproduced. The results for
PFBA and PFBS were also lower when re-analyzed. The lack of reproducibility of data and the lower
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measurement values upon re-analysis suggests that cross-contamination is a possible reason for high
measurement values for HPDO-DA, PFBA, and PFBS in the initial analysis.

PFAS analyses of wastewater and ash residue samples indicated a large majority of the samples were below
reporting limits. One notable exception was a deslagger water bath sample where HFPO-DA was a factor
of 16 above the report limit.

Table 4. PFAS Analysis of Impinger Samples

Initial Analysis

PFAS Compound RL (ng/m?3) # >RL ng/m3 (max)
PFBA 2.8 5 35.8
PFBS 1.4 22 19.5

6:2 FTS 1.4 17 12.5
HFPO-DA 1.4 31 66.3
Re-Analysis

PFAS Compound RL (ng/m3) # >RL ng/m? (max)
PFBA 2.8 0 2.8
PFBS 1.4 7 10.7

6:2 FTS 1.4 11 16.2
HFPO-DA 1.4 16 25.2

Note: For each data set, the total number of measurements equal 54: 27 for each combustion
condition.

Short-chain PFAS

TFA was non-detect for all 76 impinger samples analyzed, at a reporting limit of 14 pug/m3 (ppb).

Volatile Fluorocarbons (FC)

Tetrafluoromethane (CF4) was the only volatile FC detected in the GC-MS analysis. Values of CF4 at stack
were near detection limits (20-27 ug/m?3) and detected in 2 of 14 samples. The results are considered
guestionable because CF4 was only detected in one post-combustion sample. There is no plausible reason
for larger CF4 values downstream of the combustion unit unless a non-combustion source is considered.

Discussions

There is one prior published pilot-scale study of the combustion of PTFE (Aleksandrov et al. 2019).
Combustion tests were performed at two conditions: 870°C and 4 s residence time and 1020°C and 2.7 s
residence time and wood chips were used as the supplemental fuel. The prior study burned 0.3 wt % PTFE.
Sampling was performed at a single location, downstream of the waste heat boiler. Thirty-one PFAS
compounds were sampled and analyzed (see Table 1 of Aleksandrov et al. for a list of PFAS measured).
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Fluorine recoveries were determined indirectly via IR water vapor measurements. The fluorine recoveries
ranged from 56 to 78%, with three of the four tests yielding recoveries less than 70%. Eleven PFAS
compounds were detected from the combustion and/or control samples and each at a level above 100
ng/m? in at least one sample. PFOA was detected in all but one sample and at values as high as 2.7 ug/m?3
(see Table 3 of Aleksandrov et al.).

The current study differs from the prior test in two important ways. The fluorine recoveries in this study
were determined from direct spectroscopic measurements and were above 70% in five of the six tests.
Secondly, PFAS reporting limits were on the order of 1 ng/m? or less and a large majority of samples (>98%)
were at or below reporting limits. The current study provides strong evidence that incinerating a mixture of
fluoropolymers under representative municipal waste combustion conditions leads to complete
mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and no significant emissions of
TFA or light fluorocarbons such as CF4 or CoFs. The prior study did not provide evidence that the PFAS
detected were from sources other than the combustion of PTFE.

Conclusions

The study clearly demonstrated that fluoropolymers are converted to inorganic fluorides and carbon
dioxide. The inorganic fluorides detected were hydrogen fluoride. A large majority of samples indicated
that long-chain PFAS were below levels of 1 ng/m? (> 99% of samples associated with 860°C condition and
> 98% of samples associated with 1100°C condition). There were no short chain PFAS detected post
incineration. TFA was non-detectable in all samples with a reporting limit of 14 pg/m?. The results confirm
that fluoropolymers at their end of life when incinerated under representative European municipal
incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no
risk to human health and the environment.

The main reason to include fluoropolymers in the EU PFAS restriction proposal was persistence (resistance
to degradation in the environment) in the environment. The absence of organic fluorides and more
specifically PFAS in tests representative of municipal waste incineration confirms complete mineralization
of fluoropolymers and provides critical data in support for exempting Fluoropolymers from the EU REACH
PFAS restriction proposal.
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Appendices

1. List of long-chain PFAS analytes analyzed in this study

Common Name* Abbreviated CAS" Registry | Isotopic Pre-
MName Number Extraction
Pair
Perfluoroalkylearboxylic acids (PFCAs)
Perfluorobutanoic acid'*4 PFBA 375224 3C4-PFBA
Perflucropentanoic acid'** PFPeA 2706-90-3 3C4-PFPeA
Perfluorchexanoic acid'-+ PFHx A 307-24-4 BC,-PFHxA
Perflucrcheplanoic acid' -+ FFHpA 375-85-9 B ,-PFH pA
Perfluorooctanoic acid -+ PFOA 1315.67-1 ';l’:_,_ PFOA
Perfluorononanoic acid '+ PFM A 1754951 "=['?- PFMA
Perfluorodecanoic acid'—+* PFDA 335-T6-2 Bes-PFDA
Perfluoroundecanoic acid> PFUnDA 2058-94-8 BCs-PFUndA
Perfluorodedecanoic acid™** PFDoA IN7-55-1 BC-PFDoA
Perfluorotridecanoic acid>+ PFTrDA 72620-94-8 BC.-PFDoA
Perfluorotetradecanoic acid™* PFTeDA 376-06-7 B3C,-PFTeDA
Perfluoro-n-hexadecanoic acid PFHxDA GTH5-19-5 BC,-PFHxDA
Perfluoro-n-octadecanoic acid PFODA 16517-11-6 "=l’:_u PFDoA
Perfluorinated sullonic acids {PFSAs)
Perfluoro- | -butanesulfonic acid™+ PFES 375735 I3C,. PFBS
Perfluoro- 1 -pentanesulfonic acid"? PFPe5 2706914 3, PFHxS
Or
LCy-PFBS
Perfluoro-1 -hexanesulfonic acid'**? PFHxS 155 46-4 ’0.-PFHxS
or
Be,-PFHxS
Perflucro- 1 -heplanesul fonic acid'? PFHpS 375-92-8 B,-PFHpA
Perfluoro- | -octanesulfonic acid '3 PFOS 1763-23-1 B -PFOS
Perfluoro- | -nonanesul fonic acid® PFMS GEIS0-12-1 B PFOS
Perfluoro- | -decanesulfonic acid® PFDS 135-77-3 3C-PFOS
Perfluorododecane sulfonate PFDoS T9780-30-5 3C4-PFOS
Perfluorinated sulfonamides (FOSAs)
Perfluoro- | -octanesul fonamide ™ FOSA T5491-6 '-:[',; FOSA
N-Meihylperfluorooctanesul fonamide * MeFOSA 31506-32-8 d3-MeFOSA
N-ethylperflusrooctanesul fonamide * EtFOSA 4151-50-2 d5-EtFOSA
Perfluorinated sulfonamidoacetic acids (FOSAAs)
N-methyl perfluorooctanesulfonamidoacetic acid™? MeFOSAA 2155319 di-MeFOSAA
M-ethyl perfllusrooctanesulfonamidoacetic acid®? ElFOSAA 2091-50-6 d5-EtFOSAA
Fluorotelomer sulfonates (FTS)
1H, 1 H,2H,2H-Perfluorchexane sulfonic acid"* 4:2 FTS 757124-72-4 M2-4:2 FTS
1H,1H,2H,2H -Perfluoroociane sulfonic acid’ 6:2 FTS 27619-97-2 M2-6:2 FTS
1H,1H,2H,2H -Perfluorodecane sulfonic acid' 8:2 FTS I9108-14-4 M2-8:2 FTS
1H.1H.2H.2H-perfluorododecane sulfonate {10:2) 10:2 FTS 120226-60-0 M2-10:2 FTS
Fluorinated Replacement Chemicals
4,B-Dioxa-3H-perflluorononanoic acid ADONA' Q19005-14-4 BC-PFOS
Hexafluoropropylene Ouide Dimer Acid HFPO-Da 13252-13-6 BC.-HFPO-DA
(GenX)'
Additional Targets
D-:v;:aﬂuum-tl—[p{:nluﬂuum-:l:h}-'lh:_vrluhc.'xan-:z;ulfunat-:]" | PFecHS | 67584-42-3 | 5.-PFHxS
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Fluorinated Replacement Chemicals

G-Chlorchexadecafluoro-3-oxanonane- | -sulfonic acid SCI-PFIONS T56426-58-1 BC,-PFOS
(F-53B Major)!
1 1-Chloroeicosafluoro-3-oxaundecane-| -sulfonic acid LICl-PF300LdS Ta305]-92-9 3C,-PFOS
OR (F-33B Minor)'
1 I-Chloroeicosaflluoro-3-oxaundecane- | -sulfonate* 83320809
Perfluorinated sulfonamide ethanols (FOSEs)
. i d7-M-
Ly N Tmim . T g 3 . - I 7 0.7
2-(N-methylperfluoro- | -octanesul fonamidoy-ethanol N-MecFOSE 2444 8-05-7 MeFOSE
2-{N-ethylperfluoro- 1 -octanesulfonamido)-ethanol * N-EiFOSE 1691-99.2 d9-MN-EtFOSE
Additional Targets
MNonafluor-3 6-dioxaheptanoic acid'-* NFDHA 151772-58-6 BC.-PFHxA
Perfluoroi 2-ethoxyethane)sulfonic acid'~* PFEESA 113507-82-7 3C.-PFBS
Sodium perfluoro- | -dodecanesul fonate” PFDoS 1260224-54-1 UC-PFOS
Perfluoro-4-methoxybutanoic acid'~ PFMBA BAI0D0-F5-5 3. PFPeA
Perflluoro-3-methoxypropancic acid'” PFMPA 377-73-1 3T, PFBA
3:3 Fluorotelomer carboxylic acid * 33FTCA 35602-5 3. FHEA
5:3 Fluorotelomer carboxylic acid S3FTCA 914637-49-3 3. FHEA
71 F J T Tic ac g - T3 F
73 Fluu.ruh.'ljJ:Tir carboxylic acid or 3-perfluorophepey| B FTCA or 817-70-4 3C,-FOEA
propanoic acid™ - FHpPA
H-perfluoro-2-decenoic acid® 32 FTUCA or TOERT-R4-2 3. R .
FOUEA C-FOUEA
2-perfluorodecyl ethanoic acid* 10:2 FDEA S1826-13-4 BC-FDEA
2-perfluorooctyl ethanocic acid* 8:2 FTA or FOEA 2TR54-31-5 B FOEA
2H-perfuoro-2-octenoic acid® 6:2 FHUEA TORRT-88-6 BC.FHUEA
2-perfluorchexyl ethanoic acid? 6:2FTCA or 6:2 531826-12-3 3C. FHEA
FHEA -
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June 13, 2023

RE: Technical Support Document in Response to ECHA Annex XV
Restriction Proposal for PFAS, Gujarat Fluorochemical’s RAC
Comment Letter

OVERALL COMMENT

In response to the Annex XV Restriction Report, proposal for a restriction on per- and
polyfluoroalkyl substances (PFAS), we offer the following comments.

Overall, we find the proposal to be overly broad with respect to “PFAS”, and scientifically distorted
as it relates to fluoropolymers. The goal of reducing risks to the environment and human health
from exposure to PFAS and/or their degradation products can be achieved without requiring a
restriction on PFAS as single class — especially with PFAS having a broad range of chemical
functional groups and physical/chemical properties. Furthermore, by essentially equating risk with
persistence, the proposal significantly oversimplifies the approach to both hazard identification
and risk assessment that has been central to risk management approaches under REACH and
other EU regulatory frameworks for many years (see REACH Annex XllII). Fluoropolymers should
be excluded from the proposed risk management option because they are not bioaccumulative,
not mobile, and not toxic, and, therefore, do not pose a risk to the environment or human health.

SPECIFIC COMMENTS

1. Persistence alone is not an appropriate measure of potential human health or
environmental risk.

Some PFAS have been described as persistent because they degrade or transform to
“terminal” persistent compounds. As stated in the restriction proposal (p.24), “[tlhe
persistence as the core concern of PFASs has also been pointed out by scientists for
instance in the Helsingar Statement on PFASs (Scheringer et al., 2014) as well as the
follow up Madrid statement (Blum et al., 2015).” The proposal omits an important detail,
which is that neither of these statements refer to fluoropolymers. Scheringer et al. (2014)
specifically referred to non-polymer perfluoroalkyl acids (PFAS) — perfluorinated
carboxylic acids (PFCAs) and perfluorinated sulfonic acids (PFSAs), including
perfluorooctanesulfonic acid (PFOS). Likewise, Blum et al. (2015) references scientific
studies that are exclusively on non-polymer perfluoroalkyl acids (PFAAs), rather than
fluoropolymers.

As described in REACH Annex XIIl, several regulatory frameworks in Europe require the
assessment of “persistent, bioaccumulative, toxic’ (PBT) properties of chemicals,
including refined classifications such as “very persistent and very bioaccumulative
(vPvB)”. Substances with PBT/vPvB properties combine the characteristics of strong
persistence with the potential to accumulate in the environment and biota (Moermond et
al., 2012, p. 2). Dating back to the Stockholm Convention on Persistent Organic
Pollutants, the objective for evaluating PBT as combined characteristics is the “protection
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of the environment and humans from substances that may harm these entities, either
locally or globally, by accumulation in organisms where they then exert toxic effects”
(Solomon et al., 2013, p. 1). Inherent in this objective is the understanding that the toxicity
of a substance is contingent on the level present in the organism, and that chemicals with
a lower bioaccumulation potential will present a lower risk.

Persistence in the environment does not indicate that the substance would accumulate in
organisms, nor that environmental levels would rise to such an extent that exposure would
result in toxicity. According to ECHA, substances that persist for long periods of time in
the environment and have a high potential to accumulate in biota are of specific concern
because their long-term effects are rarely predictable’. Importantly, the PBT criteria
established under REACH has always considered the characteristics of both persistency
and bioaccumulation together, as indicators of potential risk (i.e., toxicity). Potential for
bioaccumulation is defined by REACH criteria (EC-1907-2006) as the condition when the
bioconcentration factor (BCF) in aquatic species is higher than 2000.

PBT criteria have been applied consistently under numerous EU regulatory frameworks.
The following are examples of applications of PBT concepts in regulatory programs over
the past three decades (based on Table 3 from Moermond et al., 2012):

Time Period Regulatory Program that Adopted or Applied PBT Concept
Late 1990s Criteria Expert Group for Persistent Organic Pollutants develop criteria
for categorization of POPs (Solomon et al. 2013)
United Nations Economic Commission for Europe, the Convention on
Long-range Transboundary Air Pollution (LRTAP)

Stockholm Convention

OSPAR Convention for the Protection of the Marine Environment of the
Northeast Atlantic

EU directives on Human & Veterinary Pharmaceuticals

International Maritime Organization (IMO) International Convention for
the Control and Management of Ship’s Ballast Water and Sediments

Registration, Evaluation, Authorisation and Restriction of Chemicals,
(REACH)

Across each of these regulatory frameworks, the combination of chemical properties that
comprise PBT criteria are consistently evaluated:

a. The chemical is evaluated for its persistence (P/vP) in the environment based on its
half-life in environmental media (e.g., water, sediment, soil); and,

b. The chemical is evaluated for bioaccumulation (B/vB) in biota based on its BCF,
octanol/water coefficient (log Kow), or monitoring data; and,

c. The chemical is evaluated for toxicity (T) to biota based on observed adverse effects
at concentrations exceeding specific exposure thresholds, or evidence of

1 https://echa.europa.eu/understanding-pbt-assessment
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carcinogenicity, mutagenicity, reproductive toxicity, or specific target organ toxicity
after repeated exposure.

While there are differences in the specific criteria applied during PBT/vPvB evaluation,
each regulatory framework makes clear that no standalone criteria, whether it be P/vP,
B/vB, or T, is sufficient cause for PBT/vPvB status or environmental concern. In all cases,
at least two of these three properties (P and B) must be established to identify a chemical
as PBT/vPvB.

In fact, there is precedent within EU chemical legislation for not restricting chemicals
based on persistence alone. For example, vinyl neodecanoate was evaluated by the PBT
Working Group and classified as “P/vP” but “not fulfilling PBT and vP/vB criteria”.
Specifically, the assessment report states that vinyl neodecanoate: “is not considered to
be a PBT substance. It does not meet the B criteria and does not meet the screening
criteria for T. It does meet the screening criteria for P (and vP).”?

2. Fluoropolymers are not bioaccumulative.

Available data indicate that fluoropolymers are not bioaccumulative. Bioaccumulation
potential is generally assessed based on a prediction using the octanol-water coefficient
(e.g., log Kow > 3) or measurements in tissue and exposure media (e.g., BCF > 2000).
Fluoropolymers such as polytetrafluoroethylene (PTFE, CASRN 9002-84-0),
polyvinylidene fluoride (PVDF) homopolymer (CASRN 24937-79-9), perfluoroalkoxy
alkane (PFA, CASRN 26655-00-5 and 31784-04-0), and fluoroelastomer (FKM, CASRNs
9011-17-0, 26424-79-6, and 25190-89-0) are insoluble in octanol and water (Henry et al.,
2018; Korzeniowski et al., 2022). Therefore, the bioaccumulation potential of
fluoropolymers cannot be reliably predicted from a log Kow. Measured biota tissue, water,
and sediment concentrations indicate there is a low bioaccumulation potential for
fluoropolymers in aquatic food webs. Researchers examining benthic invertebrate
exposure to PTFE and other polymers demonstrated that there was no evidence of
bioaccumulation through the aquatic benthic community from lower trophic level filter-
feeders and grazers to higher trophic level omnivores and predators in the Arctic (Sfriso
et al., 2020) and in Norway (Bour et al., 2018).

3. Fluoropolymers are not environmentally mobile. The restriction proposal argues that
the continuous release of PFAS will lead to the accumulation of these compounds in the
environment, such that unknown toxicity thresholds will be exceeded at some unknown
point in the future. Moreover, the proposal also suggests that “PFAS” as a class will be
found in all environmental media. Neither of these arguments apply to fluoropolymers.

Fluoropolymers are not water soluble and will not likely result in widespread groundwater
impacts or exposures from drinking water. If released to the environment, fluoropolymers
are likely to remain in the environmental matrix they contact following release, such as
terrestrial soil or aquatic sediment. Because fluoropolymers are chemically inert, they
cannot partition and are not chemically mobile between water and soil/sediment. Any
potential movement of fluoropolymers in the environment will occur via mechanical

2 https://echa.europa.eu/documents/10162/6af350f6-e259-4545-859f-293ce8515¢cb3
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transport processes, such as overland flow from precipitation events (e.g., rainfall flows
carrying fluoropolymers from soil to sediment via runoff). Indeed, Feng et al. (2022)
recently demonstrated that PTFE in modelled tidal sediments showed enhanced retention
and low likelihood of resuspension into the water column. Given their chemical inertness,
non-volatility, and lack of water solubility, fluoropolymers are not highly mobile in the
environment.

4. Fluoropolymers present in the environment are not toxic to humans or ecological
receptors. Toxicity studies on fluoropolymers indicate that adverse effects are unlikely
following exposure by human or ecological receptors to levels of fluoropolymer that may
be present in the environment. A summary of available laboratory bioassays examining
the toxicity of PTFE on test animals is provided by Radulovic and Wojcinski (2014). Given
that fluoropolymers such as PTFE are insoluble in water and non-volatile, the most likely
exposure route for PTFE is ingestion. In fact, acute oral toxicity of PTFE in rats is low, with
a reported LDsp > 11,280 mg/kg. Researchers also found there were no observed adverse
effects in rats exposed to up to 25% PTFE in rat diet for up to 90 days (Naftalovich et al.,
2016; Radulovic & Wojcinski, 2014). The lack of toxicity of PTFE at 25% of the diet level
fed to rats for 90 days was subsequently validated by peer review by the Scientific Review
Panel of the Hazardous Substances Data Bank (TOXNET) (Naftalovich et al., 2016).
Additionally, a four-week repeated dose study exposed mice to PTFE via their diet and
reported no effects at any dose level, and no PTFE was detected in mice blood (Lee et
al., 2022). The study supports an unbounded no-observed-adverse-effect-level (NOAEL)
of 2,000 milligrams per kilogram (mg/kg) in mice, equivalent to approximately 9,720 mg/kg
for a 60 kg human adult. The lack of toxicity from ingestion of PTFE and other
fluoropolymers is attributed to their extremely high molecular weight, which renders
absorption via the gastrointestinal tract negligible, and the fact that they are chemically
inert compounds and not metabolized under physiological conditions (Naftalovich et al.,
2016).

Manufacturer Material Safety Data Sheets indicate that dermal contact with PTFE does
not cause skin irritation in rabbits or humans. PTFE is not considered genotoxic and is so
inert it has been used in genotoxicity protocols or test methodologies for Salmonella
typhimurium mutagenicity testing of the US EPA Mobile Reaction Chamber (Naftalovich
et al., 2016). The World Health Organization’s International Agency for Research on
Cancer concluded that organic polymeric materials (such as fluoropolymers) as a group
are not classifiable as to their carcinogenicity to humans (Group 3) (IARC, 1999).

5. The “P-sufficient” approach is novel and precedent setting, worldwide. The Annex
XV Restriction of all “PFAS” would be the first of its kind globally. The Restriction Report
(p.24) references California EPA, Department of Toxic Substances and Chemicals
(DTSC) as an example of established regulatory precedent, where a state regulatory
agency has placed restrictions on all PFAS as class?. The referenced journal article (Balan
et al., 2021) written by California DTSC staff specifically refers to PFAS present in specific
consumer products. It would be inaccurate to conclude from this one example that

3 The Restriction report says: “It is noted that the first example of regulation of PFASs as a chemical class
according to the P-sufficient approach has been introduced in California. Here a regulation of PFASs as a
class is in place for certain consumer products under the California Safer Consumer Products Program
(Balan et al., 2021).”
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California has adopted the P-sufficient concept as a PFAS risk management strategy.
Indeed, an examination of recent legislative developments in California clearly shows that
the state is actually pursuing a targeted risk management strategy:

1. PFAS in fire-fighting foam
o Effective 1 January 2022, this legislation prohibits the use of class B
firefighting foam containing intentionally added PFAS chemicals in
California.
2. PFAS in textiles
o Effective 1 January 2024, will prohibit the sale of PFAS-containing textile
articles and require least toxic alternatives when replacing PFAS.
3. PFAS in cosmetics
o Effective 1 January 2025, prohibits sale of cosmetic products that contain
intentionally-added PFAS.
4. PFAS in plant-based food packaging and cookware
o Effective 1 January 2023, prohibits sale of various plant fiber-based food
packaging that contains PFAS.
o Requires disclosure of certain chemicals, including PFAS, in cookware
starting January 2023.

Importantly, none of these legislative actions apply to industrial PFAS uses, where
fluoropolymers are primarily utilized. Furthermore, these initiatives clearly demonstrate
that California is pursuing targeted restrictions on PFAS used in specific consumer
products.

Moreover, Balan et al. (2021) inappropriately include fluoropolymers under their P-
sufficient approach based solely on one false statement and a second statement that lacks
important context:

1. “Fluoropolymers are characterized by large molecular sizes and do not degrade to
PFAAs under typical environmental conditions, although they have been observed
to release [perfluorocarboxylic acids] PFCAs, including [perfluorooctanoate]
PFOA, when heated to temperatures between 180 °C and 800 °C (Schlummer et
al. 2015; Feng et al. 2015).”

This statement, while correct regarding the large molecular weight of fluoropolymers,
is incorrect with regard to the release of PFCAs such as PFOA. When heated to
temperatures greater than 300 °C, the potential transformation products of PTFE
include trifluoroacetic acid (TFA, CASRN 76-05-1), hydrofluoric acid (CASRN 7664-
39-3), tetrafluoroethylene (TFE, CASRN 116-14-3), hexafluoropropylene (CASRN
116-15-4), or perfluoroisobutylene (CASRN 382-21-8) (Ellis et al., 2001; Radulovic
and Wojcinski, 2014; Henry et al., 2018; Tolkach et al., 2020). Heating PVDF
homopolymer to temperatures greater than 300 °C may result in the formation of
hydrogen fluoride (HF, CAS No. 7664-39-3) and oxides of carbon (Arkema, 2011).
Similarly, thermal decomposition of PFA at temperatures exceeding 300 °C can
produce HF, carbonyl difluoride (CASRN 353-50-4), carbon monoxide (CO, CASRN
630-08-0) and carbon dioxide (CASRN 124-38-9) (Inoflon Fluoropolymers, 2018). The
potential transformation products of these fluoropolymers do not include PFCAs such
as PFOA at intended use and end of life conditions.
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2. “PFAAs are used in the manufacture of fluoropolymers and can occur as impurities
in the final product.”

PFAAs such as fluorinated polymerization aids (FPAs), also referred to as
fluorosurfactants, are currently used by some chemical manufacturers, albeit to a lesser
extent, to facilitate the polymerization reaction that forms the final fluoropolymer product
(Ameduri et al., 2023). PFOA and hexafluoropropylene oxide dimer acid (HFPO-DA, or
GenX) are examples of these FPAs that have garnered widespread environmental
concern. Furthermore, the substitution of non-fluorinated polymerization aids (NFPAs) for
FPAs in the manufacture of the three main fluoropolymers by volume — PTFE, PVDF, and
FKM — allows for the complete manufacture of these fluoropolymers without the use of
FPAs and any resulting minor impurities (Ameduri et al., 2023). Therefore, by
implementing the widespread use of NFPAs in fluoropolymer manufacturing,
environmental contamination can be reduced to the maximum extent practicable.

Residual impurities from non-polymeric PFAS entrained in the final fluoropolymer product,
such as low molecular weight (<1000 Da) leachables and residual monomers, are
quantifiably low: <1 ppm in PTFE and <50 ppb in PFA (Henry et al., 2018). This low
leaching potential is what allows PTFE to meet the requirements for use in the food and
beverage, pharmaceutical, medical, and semiconductor industries (Olabisi and Adewale,
2015). The following table summarizes the numerous regulatory safety standards that
fluoropolymers meet for US and EU regulations, demonstrating their safety for use across
drinking water, food contact, and medical industries:

Regulation Regulatory Program Description

EC 10/2011 EU Commission Regulation No 10/2011 of 14 January 2011 safety
requirement on plastic materials and articles intended to come into

contact with food (EU, 2011a).

21CFR US food contact regulation for perfluorocarbon resins (CFR, 2023).
177.1550

AR S P Restriction of hazardous substances in electrical & electronic equipment
(EU, 2011b).

R AN EECE Biocompatibility testing requirements from the U.S. Pharmacopeia
\"/| (USP). Includes safety standards for plastic, polymers, and elastomers
to be applied in medical devices and surgical equipment. Testing
includes acute systemic toxicity test, intracutaneous test, and

implantation test (USP, n.d.).

3-A 20-27 Sanitary standards for multiple-use plastic materials as a product contact
or cleaning solution contact surfaces in equipment for production,
processing, and handling of milk and milk products. Test criteria includes
their ability to be cleaned, to receive effective bactericidal treatment, and
to maintain their essential functional properties (3-A, 2011).

Umwelt German Environmental Agency (UBA) evaluation criteria for any plastic
S EEE 8 and rubber products that come in contact with drinking water (UBA,
(UBA) 2022).
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Sanitary French mandatory certification for any device in contact with drinking
(ofo]3i{e) (i [13"A | water during production, treatment, storage, and distribution (ANSES,
(o=Ta i1 ) 2013; FR, n.d.).

(ACS)

Water United Kingdom’s accreditation body for approval process of water
FEGI BN fittings. It aims to prevent the misuse, waste, excessive consumption,
Approval and inaccurate measurement of water and, ensure that drinking water is
Scheme free from contamination. Includes products used only after the time of
(WRAS) supply (WRAS, n.d.).
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Brussels, 16 June 2023

Executive summary

The European Chemicals Agency invites interested parties to submit scientific and technical
information on the manufacture, placing on the market and use of per- and polyfluoroalkyl
substances (PFAS) by 25 September 2023. Of particular interest is information relevant to the risks,
socio-economic aspects, and alternative substances.

TEPPFA, The European Plastic Pipes & Fittings Association, has been founded in 1991 with
headquarters in Brussels. TEPPFA’s 14 multinational company members and 15 national
associations across Europe represent 350 companies that manufacture plastic pipes and fittings and
around 65% of EU market share.

TEPPFA members’ final products have an annual production volume of 3 million tonnes directly
employing 40,000 people with €12 billion combined annual sales. TEPPFA members’ final products
are subdivided into two application groups: above ground systems for hot and cold water, surface
heating and cooling, waste water discharge and rainwater drainage, and below ground systems for
sewers, stormwater and drainage, drinking water and gas supply and cable ducts.

TEPPFA welcomes the opportunity to share its views on the PFAS REACH Restriction Annex XV
report and the potential impacts this proposal could have on the European plastic pipes and fittings
industry.

This is a 15t TEPPFA sectoral submission to the public consultation on the PFAS draft restriction.

Based on an internal survey by TEPPFA with its members, a mapping of fluoropolymers and non-
polymeric PFAS uses in our sector has been conducted.

Our sector primarily relies on several fluoropolymers (PVDF, ECTFE, PTFE, FKM, FFKM, ...), for a
diverse range of critical applications, with a total of about 20 identified uses.

gaskets, .
. . measurement & pipes, .
manufacturing diaphragms, " compression
. control fittings &
equipment membranes, . sleeves
. instruments valves
O-rings
PTFE X X X
FKM X X
FFKM X X
PVDF X X X
ECTFE X

PTFE is used as coating, lubricant or processing aid in the manufacturing equipment/process for
extrusion of pipes or injection moulding of fittings.

PVDF is used in plastic pipes, fittings and valves as well as sleeves and components for measurement
and control instruments.

ECTFE is used in plastic pipes, fittings and valves, either directly for manufacturing pipes, fittings and
sleeves for building & construction and chemical industry applications and in piping system sub-
components (gaskets, membranes, O-rings, ...)

FKM and FFKM are used in components of plastic piping systems (gaskets, diaphragms, O-rings) and
in components of measurement and control instruments.
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Fluoropolymers are classified as Polymers of Low Concern (OECD Definition),

The environmental and toxicological profiles of fluoropolymers are distinctly different to the majority of
other non-polymeric PFAS which are lower molecular weight substances. Fluoropolymers do not
display the environmental and toxicological profiles associated with some PFAS that could be
considered of concern. Hence, provided that the use of PFAS low-molecular weight processing aids
during production of fluoropolymers is restricted, we support the idea of the polymer industry to
evaluate fluoropolymers separately from other PFAS and even to take fluoropolymers out of the
restriction.

Fluoropolymers used in our sector are primarily industry-only uses and professional uses where the
risk for workers/operators is adequately controlled and applications not intended to end up in
consumer products/articles.

Currently, most of these uses cannot be readily substituted by viable alternatives offering the same
key performances (mainly durability, high thermal and chemical resistance, resistance to friction,
resistance to corrosion, pressure, purity and creep resistance...) delivered by fluoropolymers.

As regards the identification of fluoropolymer uses and whether the proposed time-limited derogations
do apply, although some uses seem to be generically mentioned in major sectors such as “chemical
industry”, “construction products”, “petroleum and mining”, “electronics and semiconductors”, it is most
of the time unclear whether our specific applications fit into the description of those uses. This is for
example the case for drinking water piping systems conveying drinking water to the general public.
Due to that legal uncertainty, we consider that ECHA should confirm whether the current proposed
derogations actually apply to the uses identified by our sector or integrate our sector uses in a more

precise way.

We also would like to emphasize that most of these uses are indispensable to reach the objectives
set out in various EU policy initiatives such as the new Industrial Strategy (chemicals industry), the
European Chips Act (semiconductors/electronics) or the EU Green Deal... which rely on the
performance and functionality of these fluoropolymers.

Additionally, for the assessment of alternatives it is not enough to just search for a new suitable
material. For piping systems (one system consists of > 5000 individual components developed over
the last 25 years), the on-site jointing, installation and operational conditions need to be also
considered.

Furthermore, we are working within a heavily regulated field (EU & national drinking water
regulations, material regulations, testing protocols) which has a huge impact on the timeline since
certification of alternatives takes years and only few official certificated laboratories can be selected
for this process.

In our opinion, the derogation timelines are therefore too short in view of the required discovery and
implementation of viable alternatives for most fluoropolymer uses identified in our sector. TEPPFA
members and industry are continuously looking for innovative materials for their applications. Until
now, no viable alternatives to fluoropolymers could be found with the same Key Performance Criteria
(KPCs).

In conclusion:

An unlimited derogation for fluoropolymers for complete piping systems (including components,
control & measurement instruments, tools, welding machines) as well as for fluoropolymers used in
industrial settings (manufacturing equipment in industrial plants) should be granted.
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|. Mapping of uses of PFAS — Status quo

TEPPFA completed a mapping of uses of PFAS among its members, in strict compliance with EU
Competition Law, to try and identify which fluoropolymers and non-polymeric PFAS - falling under the
scope of the REACH restriction — are intentionally used in the products we manufacture (i.e. rigid
plastic pipes & fittings) or as components of piping systems (incl. sealing materials/elastomers, liners
for pipes, sensors, valves).

Since fluoropolymers might also be used in the extrusion/injection molding equipment needed for
manufacturing plastic pipes and fittings, the survey also encompassed the use of PFAS in
“manufacturing equipment”. The survey also tried to address if PFAS were used as additives in the
resin formulations supplied by plastic resin manufacturers upstream in the value chain.

Not to forget that fluoropolymers are also used in tools/equipment needed to install or weld pipes and
fittings.

Additional confidential information might be further provided directly by TEPPFA members and their
suppliers in their own detailed submission to this PFAS consultation.

I.LA. PFAS uses in the EU plastic pipes & fittings industry

The following materials are fluoropolymers known to be used in our industry: PVDF (Polyvinylidene
fluoride), PTFE (Polytetrafluoroethylene), ECTFE (Ethylene chlorotrifluoroethylene), FKM & FFKM
(Fluoro-elastomers), PFA (Perfluoroalkoxy) for professional and/or industrial uses. These substances
belong to the fluoropolymers group of PFAS.

The mapping of uses in our sector aggregated by fluoropolymer type

PFAS Used PFASUsed PFASUsed PFAStype  KPC(Key Field of Industrial, Identified use by ECHA & Description of the product Application
Substance Name EC number CAS Performance application Professional, or ~ Potential derogation? (short)
number® Criteria) (dropdown list) Consumer Use

chemical petroleum (oil & professionalfin |Petroleum & N multilayer plastic pipes for the conveyance of

I es Pi
polymer resistance gas) & mining  dustrial mining hydrocarbons 'pes
polymer [he-mi[al building a-nd professional No pnllvmeri( sliding m\larj-slidi-ng sleeves for press Sleeves
resistance construction fittings (Hot & Cold applications)
I chemical building and fessional N Fitting for Sanitary / Drinking Water Syst: Fitti
polymer resictance | construction professiona o itting for Sanitary / Drinking Water System ittings
' chemical chemical indusirial oty | chemieal N e it ‘ ipes/tittings/val
polymer resistance  industry industrialonly |0y ey o pipes, fittings, valves ipes/Fittings/Valves
. . . components of measurement (e.g. flowmeters) and
chemical chemical N N chemical
polymer N N industrial only R No control  (temperature and pressure sensors) Sub-Component
resistance industry industry . . A -
instruments in chemical applications
High purity electronics.
(for ambient electronics and N and . . . L.
polymer industrial only pipes, fittings, valves Pipes/Fittings/Valves

and hot Ultra semiconductors semiconduc

Pure Water) tors
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PFAS Used PFAS type
Substance Name
.|
oEA p.mcsssing
aid
polymer
FKM
polymer
polymer
FFKM polymer
PFAS Used PFAS type

Substance Name

Propane, 1,1,1,2,2,3,3-
heptafluoro-3-[(1,2,2-
trifluoroethenyl)oxy]-,

polymer with 1,1,2,2- polymer
tetrafluoroethene

(EC#: 682-550-7,

CAS#: 26655-00-5)

1-Propene, 1,1,2,3,3,3-
hexafluoro-, polymer

with 1,1- processing
difluoroethene (EC#: aid
9011-17-0, CASH: 618-

470-6

n.a. Confidential processing
Supplier Information  aid

Identified use by ECHA Description of the product

pipes, fittings

Drainage Pipe and Fitting

O-Rings

Sealing (gaskets) in piping systems

O-Rings in measurement and control instruments

Application

Pipes/Fittings

Pipes/Fittings

Sub-Component

Sub-Component

Sub-Component

Sealing (coating for O-rings and membranes) in valves Sub-Component

and measurement and control instruments.

Description of the product
(short)

coating of production toeling

KPC (Key  Field of Industrial,
Performance ion Professional, or & F ial derogation? (short)
Criteria) (dropdown list) Consumer Use
chemical chemical
3 ) industrial only No
resistance industry
chemical &
building and )
™ . professional No
istance construction
resis
chemical Industrial-,
T Renewable professional/ind No
resistance Energy-, Qil ustrial only
applications
chemical & .
chemical . .
™ indust industrial only No
resistance v
chemical .
chemical . .
™ indust industrial only No
resistance v
chemical .
chemical . .
™ indust industrial only No
resistance v
KPC [Key " Field of Industrial, Identified use by ECHA
Performance application Professional, or & Potential derogation?
Criteria) (dropdown list) Consumer Use
lubrication lubricant industrial only No
building and
6 . industrial only No
construction
building &
construction, professional No

Drinking Water

Multilayer Pipe (Sanitary, Drinking Water)

Application 3

Manufacturing tool

Pipes

If we present the mapping of uses aggregated by application (pipes, fittings, valves & sleeves,
manufacturing tool, equipment for pipe installation, sub-component):

- For pipes, fittings, valves & sleeves, fluoropolymers are used for the conveyance of drinking water
to the tap, the conveyance and dosage of chemicals (in industrial processes), for the conveyance of
hydrocarbons in the Oil & Gas sector, Hot & Cold & Drainage applications.

- In manufacturing equipment (for example, for extrusion of plastic pipes or injection molding of
fittings), PTFE is used in sealings, linear bearings or surface coatings and is often associated with
lubrication/friction reduction properties. The lubrication properties might be beneficial in high-speed

lines for multi-layer co-extruded pipes.

- In Sub-components of piping systems: PTFE & FKM are used in O-Rings coatings, PTFE also in
components of equipment needed to install pipes. PTFE and other PFAS can be used as Processing
Aid (see also Annex XV Annex A.2.1.5.2 Polymer Processing Aid — Pipe extrusion of HDPE).

The following Table (in “Annex A — Manufacturing and uses” of PFAS draft Annex XV proposal -
presents an overview of the PFAS applications.

t: +32273624 0671 | e: info@teppfa.eu
Teppfa aisbl | Avenue de Cortenbergh 71 | B-1000 Brussels | Belgium | TVA BE 0 448 654 791

www.teppfa.eu





Brussels, 16 June 2023

Table A.1. Overview of PFAS applications and the level at which they were researched.

PFAS applications

PFAS manufacture

Textile, upholstery,
leather, apparel and
carpets (TULAC)

Food contact materials
and packaging

Metal plating and
manufacture of metal
products

Consumer mixtures Cosmetics Skiwax Applications of
fluorinated gases
Medical devices Transport Electronics and Energy sector
semiconductors
Construction products Lubricants Petroleum and mining | Waste stage PFAS

applications

Laboratory equipment
& filtration

Plant protection
products and biocides

Chemical industry

Firefighting foam

Medicinal products

Plastics (other than
packaging) and

Pyrotechnics

Personal care
products other than

rubber/elastomer cosmetics
production (including
flame retardants)

Fracking (currently Immersion cooling Defence industry Printing inks

hardly applicable in
EEA)

(currently hardly
applicable in EEA)

Cement industry

Professional cleaning
and polishing

Other niche
applications

Uses (yet) unknown

« Green uses are researched in detail

¢+ Blue uses are researched in general

« Orange uses not researched in detail

¢ Purple use: Separate restriction proposal

Considering that table, it is clear that PFAS applications which might apply to our sector (such as
“chemical industry” and chemical processes in various industries) have not all been researched in
detail.

Even for applications which seem to have been researched in detail, they are “generically” described

as “chemical industry”, “construction products”, “petroleum and mining”, “electronics and
semiconductors” without a clear description of the uses.

Scanning through the draft Annex XV report and its Annex A for “pipe”, the following could be
identified:

i. “Chemical industry”: With regard to “chemical industry” applications, Annex XV Annex A.3.2.1.1.
Fluoropolymers, Table 12 mentions “Heavy-wall solid pipes & fittings”. With regard to “Engineering”
applications, the same table only mentions “Coatings for _pipes, fittings”. For both applications, there
is no specific description of the specific uses.

ii. “Construction Products”: Regarding “construction products”, although this major use sector has
been researched in detail, there is no mention of “plastic pipes, fittings or sleeves” used for sanitary,
hot & cold applications in Annex A Table A.57 (Identified PFAS uses, technical function and
examples of PFAS in building materials/construction products based on literature and stakeholder
input)

iii. Energy sector: Some uses of PFAS related to the “Energy industry” have also been identified in
Annex A Table A.54 (Identified uses and application of PFASs in the energy industry identified by
stakeholders), such as gaskets, tubes, inline of pipes and tanks for electrolysis technologies related
to hydrogen production.

With regard to Oil & Gas applications, Annex A Table A53 (PFASs uses in the energy industry —
literature and publicly available sources, complemented by a stakeholder) mentions “equipment:
gaskets, tubes, inline of pipes/tanks. Wires and capacitors”. Annex A section A.3.16.1.3. further
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details the uses of FPs in the petroleum industry.

iv. Food Contact Materials

In Annex A Table A.81, the use of PFAS in “Food Contact Materials” mentions “PVDF used in
industrial food processing & food transport equipment, for solid & lined pipes, fittings, valves ... for
fluid-handling applications”. Drinking water piping systems for water treatment/disinfection and
distribution to the general public seem to be out of scope of the derogation.

v. Commercial fluoropolymers’ uses

The following commercial fluoropolymers’ uses are mentioned in Annex A, Appendix A.3.2
“Fluoropolymer applications, including fluoroelastomers”, Table A.75 Non-exhaustive overview of
common commercial FPs and their applications”

- PTFE used in lubricants/construction products (pipes & fittings)
- ECTFE used in lubricants/construction products (pipes & components)
- PVDF used in other sectors (pipe and pumping applications)

This means that a specific description of our applications is often lacking, which might lead to the

conclusion that, for those uses, no derogation would apply, and a ban would enter into force 18
months after publication of the restriction.

|.B. Provisional & time-limited derogations listed in the proposed PFAS
restriction, which might be relevant for our sector

Analysis of derogations by sector / use

|

Ban after# Potential Relevant
PFAS time-limited derogations years after ) for our Derogation Only for Includes
EiF derogation cector

Metal plating & manufacture of metal products

hard chrome plating 6,5 X "5y
h piping & tubing for
DW applications;
65 "6ar e pipes, xpantion.
Food Contact Materials for the purpose of Fluoropolymers joints, valves,
industrial & professional food & feed production & PFPE lubricants
use under harsh
13,5 "5 5" conditions, no

Lubricants harmonised definition
Petroleum & mining 13,5 "o f Fluoropolymers
Semiconductors 13,5 )4 "5 ea"
Polymeric PFAS used as processing aid for (non- 1s
PFAS ) polymers/plastics )
Metal plating - other applications 1,5
Electronics 1,5
PVDF (use of polymerisation aids in the 1s
production of) !
PTFE (use of polymerisation aids in the 15
praduction of) !
FKM (use of polymerisation aids in the 15
production of) !
PVDF L35 except if
PTFE 1,5 usedin
FKM 15 sector
ECTEE 15 derocgaticns
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TEPPFA assumes that the only derogations which do apply to our sector uses are related to
“lubricants” (derogation 5s), “semiconductors” (derogation 5ee) and “petroleum & mining” (derogation
6f).

As mentioned above, it is not clear whether other above-mentioned derogations (in green) — which
might be relevant for our applications (uses/sub-uses) — do effectively apply to our sector uses. For
example, in the hard chrome plating derogation, pickling [for which pipes are needed to convey
pickling chemicals, e.g., concentrated HNO3, HF, HCI, H2SO4 and mixtures thereof] is not identified
although it is part of the hard chrome plating process [to remove oxides formed on the surface of the
plate]. Hence is this use covered by the related derogation?

The same comment applies to drinking water piping systems. Does this potential derogation cover all
drinking water piping systems, including those for water treatment/disinfection equipment and those
distributing drinking water to the public or just the ones for “food contact materials for the purpose of
industrial food & feed production”.

Even if any derogation would apply, considering the complexity of developing new suitable piping
systems and components and their importance for EU policy initiatives such as the new Industrial
Strategy (chemicals industry), the European Chips Act (semiconductors /electronics) or the EU
Green Deal, the proposed derogation timelines are too short. TEPPFA members and industry are
continuously looking for innovative materials for their applications. Until now, no viable alternatives to
fluoropolymers could be found with the same KPCs...

In conclusion:
An unlimited derogation for fluoropolymers for complete piping systems (including components,

control & measurement instruments, tools, welding machines) as well as for fluoropolymers used in
industrial settings (manufacturing equipment in industrial plants) should be granted.

Editor’s Note:

TEPPFA is the European Plastic Pipes and Fittings Association founded in 1991 with headquarters in
Brussels. TEPPFA’s 14 multinational company members and 15 national associations across Europe
represent 350 companies that manufacture plastic pipes and fittings. TEPPFA members have an
annual production volume of 3 million tonnes, directly employing 40,000 people with €12 billion
combined annual sales. TEPPFA positions itself as polymer neutral.

Contact details:

Ludo DEBEVER, Managing Director, ludo.debever@teppfa.eu

Jean-Pierre TAVERNE, Sustainability Manager, jean-pierre.taverne@teppfa.eu
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Comment on Proposed Restriction of PFAS

May 30, 2023

Japan Fluoropolymers Industry Association (JFIA)

We, Japan Fluoropolymers Industry Association (JFIA), think that fluoropolymers should be
distinguished from the proposed restriction of PFAS (Per- and polyfluoroalkyl substances), which
collectively regulates more than 10,000 of organofluorine compounds (PFAS) on the grouping basis.
We believe fluoropolymers should be exempt from its restriction because they differ from other
PFASs in physical, chemical and toxicological properties.

We support the statement made by the Conference of Fluoro-Chemical Product Japan (FCJ) on
the issues of proposed restriction*! as per the attachment 2. In particular, we support the exclusion
by PFAS subcategory with the following views. Therefore, we request for exemption of fluoropolymers

from the proposed ban on EU market through ECHA’s public consultation.

*1 Conference of Fluoro-Chemical Product Japan (FCJ). April 25, 2023. Comment on Proposed Restriction of PFAS.
https://cfcpj.jp/european-pfas-lp.html (= Attachment 2)

1. Fluoropolymers in PFAS subcategory (substance)

Regarding the negative impact of PFAS on the environment, as shown Fig. 1, PFOS
(Perfluorooctane sulfonic acid) and PFOA (Perfluorooctanoic acid) were initially focused. Early
concerns have been also raised about non-C8 perfluoroalkane sulfonic acids (PFSAs) and
perfluoroalkyl carboxylic acids (PFCAs). These substances can be classified as perfluoroalkyl acids
(PFAAs) that are water-soluble. Some of PFAAs have already been regulated due to the
bioaccumulation and toxicity of each substance. Fig. 2 shows the PFAS family as an example of

PFAS subcategory (substances).

PFCAs

Initial Attention

Common Analytes

All PFAS

Fluorotelomers, Perfluoroalkyl Ether Acids, :
Polyfluoroalkyl Ether Acids Recent Attention

All other PFAS Increasing Attention
Fluoropolymers : PTFE, PFA. ETFE. FKM etc.

Sources: Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Regulatory Guidance. P37 Fig. 2-16

Fig. 1 Relation between fluoropolymers and emerging awareness on PFAS occurrence in the environment
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PFAS

v
Nonpolymers
. PTFE, PFA, ETFE,
| Perfluoroalkyl Substances | | Polyfluoroalkyl Substances FKM etc.
1 | {/

1T 1
*Early Attention —# Perfluoroalky| acids (PFAAS) | Flucrotelomer substances Fluoropalymers |
Perfluoroalkyl carboxylic acids/ Perfluoroalkane sulfonamido 1 Polymeric Perfluoropolyethers (PFPE) I
Perfluoroalkyl carboxylates (PFCAs) substances
7
Perflucroalkane sulfonic acids/ !/ 4 Polyfluoroalkyl ether acids ‘ ‘ Sie-chal iorihed poyme |
Perfluoroalkane sulfonates (PFSAs) 7

i
F ily Hi hy L d
/ Chioropolyfiuoroalkyl ether acids W e b s

[ ] |t
.

A

Perfluoroalkane sulfonyl fluorides

(PASFs) *Recent Attention
l Subclass |
| Perfluoroalkane sulfonamides (FASAS) | | I
Group
l Perfluorcalkanoyl fluorides (PFAs) | | Sub |
ubgroup

| Perfluoroalkyl iodides (PFAIs) |

| Perflucroalkyl aldehydes (PFALS) |

Sources: Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Regulatory Guidance. P.20 Fig. 2-3
Fig. 2 The PFAS family

Next, fluorotelomers and perfluoroalkyl ether acids like higher-molecular-weight polyfluoroalkyl
substances have recently been raised as potential PFAAs due to their own degradability. Fig. 3 of
Attachment 1 shows PFAS family tree.

On the other hand, fluoropolymers are classified as one type of PFAS according to international
definition, but unlike other polyfluoroalkyl substances such as fluorotelomers, they belong to a class of
polymers that are highly polymerized over 100,000 Da (Dalton: unified atomic mass unit) , and have
extremely high stability (persistency). Attached Fig. 3 indicates the potentiality of decomposition into
PFAA precursors reported by Buck et al. (2011) for each PFAS subcategory, but there is no indication
of the potentiality for the fluoropolymers subclass.

Fluoropolymers are thermally, chemically, photochemically, hydrolytically, oxidatively and
biologically stable, barely soluble in water, immobile, insoluble (Water, Octanol, etc.) and too large to
migrate to cell membranes. Therefore, they are not incorporated into the body and are considered low

concern from a human and environmental health perspective.

2 . Exposure to fluoropolymers in workplace environment
For human inhalation, following occupational exposure to degradation products of fluoropolymer
PTFE (e.g. pyrolysis products) or particles (e.g. spray application), severe toxic effects are reported in
section 1.1.4.9 “Effects on human health” in the Annex XV report. However, the toxic lung effect is
matter of risk assessment in the working environment. Its countermeasures have openly been made
known in the fluoropolymer handling guides issued by industry trade associations in major countries

since the 1970s*> 2 and the effect on workers have been under control.

*2 Plastics Europe. June, 2021. Guide for the safe handling of fluoropolymer resins:
https://fluoropolymers.plasticseurope.org/index.php/fluoropolymers/irreplaceable-uses-1/reports-policy-
documents/tfe-safe-handling-guide

*3 Japan Fluoropolymers Industry Association (JFIA). February, 2021. Fluoropolymer handling manual-
http://www.jfia.gr.jp/handling.html
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Attachment 1

i Printed from: Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Regulatory Guidance Document and
Fact Sheels PFAS-1. Washington, D.C.: Interstate Technology & Regulatory Council, PFAS Team. hitps://pias-1.ifrcweb.oral.
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Nonpolymers
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have been repiaced with F) replaced with F) ‘ Polymeric Perflucropolyethers (PFPE)*®
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*Early Attention — Side-chain flucrinated 1o
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Major raw material for fluorotelomer-based surfactants

referenced (i.e., per or poly). and surface protection products

FASAs biodegrade to PFSAs, with the potential to degrade
to PFSAs and PFCAs in the atmosphere — see Figure 2-10.

a2 .
The family tree is based on the PFAS definition provided in # Abroad class of polymers used largely as lubricants
Buck et al. 2011.0'54 1% Used for surface protection

B

High molecular weight polymeric plastics such as PTFE

Sources: Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Reuglatory Guidance. P. 21, Fig. 2-4.
Fig.3 PFAS family tree





Apr 25, 2023

Comment on Proposed Restriction of PEAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to
which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the
future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
ii) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable
alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XIIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the

seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/I attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered
by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective®?. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads, marine), and medical field (Catheters, protective clothing). It is
necessary to carefully re-examine whether the uniform regulations for PFAS are

appropriate in light of the chemical hazards and risks of the substances in question. In





particular, fluoropolymers should be excluded from the current regulations because they
are highly stable materials and have no concerns about bioconcentration or toxicological
effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®4. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be
considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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Comment on Proposed Restriction of PEAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to
which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the
future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
i) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable
alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XIIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the

seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/I attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered
by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective®?. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads, marine), and medical field (Catheters, protective clothing). It is
necessary to carefully re-examine whether the uniform regulations for PFAS are

appropriate in light of the chemical hazards and risks of the substances in question. In





particular, fluoropolymers should be excluded from the current regulations because they
are highly stable materials and have no concerns about bioconcentration or toxicological
effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®“. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be
considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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PFAS applications.docx




			Prelon Dichtsystem GmbH uses 90 to 95 % PTFE for the production of seals (especially shaft seals).


The economic, supply and social leverage of our PTFE applications is extreme. The Prelon PTFE seals take on a key function in machines, processes and apparatus, which enable and ensure an almost unnameable number of products and immense production quantities in the first place.


Key function means: at first glance, these are small, seemingly insignificant parts, which, however, make a multitude of procedures and production processes …


· … possible at all. (handling chemical intermediates or cleaning agents that are hazardous to people, compliance with hygiene regulations, process steps that are at risk of explosion: inert properties, coefficient of friction, dispensing with lubricants) and/or


·  would have to be throttled down to a fraction of their output. 


·  In other applications, without the PTFE seals of the


·  In terms of occupational health and safety, this is assured.


			Die Prelon Dichtsystem GmbH setzt zu 90 bis 95 % PTFE zur Herstellung von Dichtungen (insbesondere Wellendichtungen) ein.


Die wirtschaftliche, versorgungstechnische und gesellschaftliche Hebelwirkung unserer PTFE-Anwendungen ist extrem. Die Prelon-PTFE-Dichtungen übernehmen eine Schlüsselfunktion in Maschinen, Verfahren und Apparaten, welche eine kaum zu benennende Anzahl an Produkten und immense Produktionsmengen überhaupt erst ermöglichen und sicherstellen.


Schlüsselfunktion bedeutet: es handelt sich auf den ersten Blick um kleine, anscheinend unbedeutende Teile, die jedoch eine Vielzahl von Verfahrens- und Produktionsprozessen


· überhaupt ermöglicht 
(Umgang mit den Menschen gefährdenden chemischen Zwischenprodukten oder Reinigungsmitteln, Einhaltung von Hygieneregeln, explosionsgefährdete Prozessschritte: inerte Eigenschaften, Reibungskoeffizient, Verzicht auf Schmierstoffe) bzw.


· auf einen Bruchteil ihrer Leistung gedrosselt werden müssten. 


· In anderen Anwendungen wird ohne die PTFE-Dichtungen der


· Im Hinblick auf Arbeitsschutz sichert.








			Selected applications of PRELON PTFE shaft seals





Chemical industry / food industry / medical and pharmaceutical industry


Centrifuges for ...


... separation of substances in the liquid phase in the production of raw materials and foodstuffs 


High sliding speeds, long service life, hygiene, universal resistance


required PTFE properties (effects):


· inert - chemical resistance (occupational safety) (environmental protection)


· low coefficient of friction (energy efficiency)


· very long service life (sustainability, resource conservation)


· thermal resistance





Agitators and mixers ...


...with chemically different, constantly changing liquids / bulk materials. The shaft seals serve to safely contain hazardous intermediates and aggressive chemical compounds.


Pumps 


... for silos and silo vehicles with chemically different, constantly changing liquids / bulk materials. 








Sealing of conveyors and roller tables in the food industry


Lubrication-free sealing of roller tables in the food industry


No lubrication, therefore no contamination and compliance with hygiene,


Resistance to aggressive cleaning agents (acids, bases) to ensure hygiene


Long-term durability


Inert - self-lubricating - hygienic - low friction - sustainable





Electric motors for drive in food / medical and pharmaceutical processes


... with lubrication-free motor shaft seal, resistant to acidic and alkaline cleaning agents low-migration towards any foodstuffs


required PTFE properties (effects):


· inert - chemical resistance (industrial safety) (environmental protection)


· low coefficient of friction (energy efficiency)


· very long service life (sustainability, resource conservation)


· hygienic (health care)


· - thermal resistance


			Einsatzbeispiele von PRELON-PTFE-Wellendichtungen


Chemische Industrie / Lebensmittelindustrie / Medizinische - und Pharmaindustrie


Zentrifugen zur …


… Trennung von Stoffen in der Flüssigphase bei der Herstellung von Rohstoffen und Lebensmitteln 


Hohe Gleitgeschwindigkeiten, lange Lebensdauer, Hygiene, universelle Beständigkeit


erforderliche PTFE-Eigenschaften (Bedeutung):


•	inert - chemische Beständigkeit (Arbeitsschutz) (Umweltschutz)


•	geringer Reibwert (Energieeffizienz)


•	sehr hohe Lebensdauer (Nachhaltigkeit, Ressourcen schonend)


•	thermische Beständigkeit





Rührwerke und Mischer …


…mit chemisch unterschiedlichen, ständig wechselnden Flüssigkeiten / Schüttgütern. Die Wellendichtungen dienen dem sicheren Einschluss gefährlicher Zwischenprodukte und aggressiver, chemischer Verbindungen


Pumpen 


… für Silos und Silofahrzeuge mit chemisch unterschiedlichen, ständig wechselnden Flüssigkeiten / Schüttgütern 








Dichtung von Förderern und Rollgängen in der Lebensmittelindustrie


Schmierungsfreie Abdichtung von Rollgängen in der Lebensmittelindustrie


Keine Schmierung, dadurch keine Verschmutzung und Einhaltung der Hygiene,


Beständigkeit gegen aggressive Reinigungsmittel (Säuren, Basen) zur Gewährleistung der Hygiene


Langzeithaltbarkeit


Inert – selbstschmierend - hygienisch – niedrige Reibung – nachhaltig





Elektromotoren zum Antrieb in Lebensmittel- / Medizin - und Pharmaprozessen


… mit schmierungsfreier Motorwellendichtung, beständig gegen saure und basische Reinigungsmittel migrationsarm gegenüber beliebigen Lebensmitteln


erforderliche PTFE-Eigenschaften (Bedeutung):


•	inert - chemische Beständigkeit (Arbeitsschutz) (Umweltschutz)


•	geringer Reibwert (Energieeffizienz)


•	sehr hohe Lebensdauer (Nachhaltigkeit, Ressourcen schonend)


•	hygienisch (Gesundheitsvorsorge)


•	thermische Beständigkeit





			Textile industry: 


Chemical baths / plant


For the treatment / finishing / dyeing of textiles, the fabric webs are conveyed through baths.


The conveying mechanism in baths with various changing chemical liquids must be sealed.


required PTFE properties (effects):


· - inert - chemical resistance (occupational safety) (environmental protection)


· - low coefficient of friction (energy efficiency)


· - very long service life (sustainability, conserves resources)





Bitumen processors / road construction:


Bitumen pumps ...


...had not been really sealable until now, leakages were accepted


At high temperatures, under pressure, a low-viscosity medium (bitumen) cannot be sealed with any other sealing material.


Chemical resistance - Thermal resistance - Low friction


required PTFE properties (importance):


· - inert - chemical resistance (industrial safety) (environmental protection)


· - low coefficient of friction (energy efficiency)


· - very long service life (sustainability, resource conservation)


· - thermal resistance (occupational safety) (environmental protection)





Metal industry, e.g. steel production


Sealing of roller tables in (transport of red-hot steel slabs 900°C)


Cooled moving rollers have to move loads of several thousand kilos of red-hot metal. Grease prevention, thus no more grease fires (work safety in high-temperature environments), Long-life sealing ensures high work safety under extreme thermal and mechanical conditions.


Self-lubricating - Low friction - Temperature resistance


required PTFE properties (importance):


· - inert - chemical resistance (industrial safety) (environmental protection)


· - low coefficient of friction (energy efficiency)


· - very long service life (sustainability, resource conservation)


· - thermal resistance (occupational safety) (environmental protection)





The entire mechanical and plant engineering, vehicle and automotive industries (regardless of whether combustion engine or e-drive or hydrogen drive) are bursting with applications with PTFE seals that have no alternative.


Our company can only become insolvent in the event of a ban on PTFE. There is no alternative material


PTFE is such a low-risk product with benefits for humans and the environment that cannot be overestimated.


The compatibility of PTFE for humans and the environment has been proven by extensive migration tests and animal experiments (USA: USP class VI). 





Piston and rod seals


aggressive oils (bio-oils) with additives (bio-oils) 


High temperatures, high pressures


Significantly longer service life








B) Examples of FKM seals 200°C





- Cooking ovens for aircraft 


- Waste water pumps for dishwashers


- Underwater motors Ship propulsion systems





- Metering systems 2-component adhesives FKM or PTFE only Chemical resistance





- Exhaust air systems


- Fans chemical gases


			Textilindustrie: 


Chemische Bäder / Anlage


Zur Behandlung / Veredelung / Färbung von Textilien werden die Gewebebahnen durch Bäder gefördert.


Die Fördermechanik in Bädern mit verschiedenen wechselnden chemischen Flüssigkeiten ist abzudichten.


erforderliche PTFE-Eigenschaften (Bedeutung):


•	inert - chemische Beständigkeit (Arbeitsschutz) (Umweltschutz)


•	geringer Reibwert (Energieeffizienz)


•	sehr hohe Lebensdauer (Nachhaltigkeit, Ressourcen schonend)





Bitumenverarbeiter / Straßenbau:


Bitumenpumpen …


…waren bislang nicht wirklich abzudichten, Leckagen wurden in Kauf genommen


Bei hohen Temperaturen, unter Druck ein dünnflüssiges Medium (Bitumen) ist mit keinem anderen Dichtungsmaterial abzudichten


Chemische Beständigkeit – thermische Beständigkeit – niedrige Reibung


erforderliche PTFE-Eigenschaften (Bedeutung):


•	inert - chemische Beständigkeit (Arbeitsschutz) (Umweltschutz)


•	geringer Reibwert (Energieeffizienz)


•	sehr hohe Lebensdauer (Nachhaltigkeit, Ressourcen schonend)


•	thermische Beständigkeit (Arbeitsschutz) (Umweltschutz)





Metallindustrie, z. B.  Stahlerzeugung


Dichtung von Rollgängen in der (Transport glühender Stahlbrammen 900°C)


Gekühlte bewegliche Rollen müssen Lasten von mehreren tausend Kilo glühenden Metalls bewegen. Fettvermeidung, dadurch keine Fettbrände mehr (Arbeitssicherheit in Hochtemperatur-Umgebung), Langlebige Abdichtung gewährleistet hohen Arbeitsschutz unter extremen thermischen und Mechanischen bedingungen.


Selbstschmierend – niedrige Reibung – Temperaturbeständigkeit


erforderliche PTFE-Eigenschaften (Bedeutung):


•	inert - chemische Beständigkeit (Arbeitsschutz) (Umweltschutz)


•	geringer Reibwert (Energieeffizienz)


•	sehr hohe Lebensdauer (Nachhaltigkeit, Ressourcen schonend)


•	thermische Beständigkeit (Arbeitsschutz) (Umweltschutz)





Der gesamte Maschinen- und Anlagenbau, die Fahrzeug- und Automobilindustrie (unabhängig davon, ob Verbrenner oder E-Antrieb oder Wasserstoffantrieb) strotzen vor alternativlosen Anwendungen mit PTFE-Dichtungen.


Unser Unternehmen kann nur insolvent werden im Falle eines Verbots von PTFE. Es gibt keine Alternativmaterial


PTFE ist ein dermaßen risikoarmes Produkt mit einem nicht zu überschätzenden Nutzen für Mensch und Umwelt.


Die Verträglichkeit von PTFE für den Menschen und die Umwelt wurde zulassungsbedingt durch ausgiebige Migrationstests und Tierversuche (USA: USP class VI) nachgewiesen. 





Kolben- und Stangendichtungen


aggressive Öle (Bio-öle) mit Additiven (Bio-öle) 


Hohe Temperaturen, hohe Drücke


Deutlich höhere Lebensdauern








B) Beispiele für FKM Dichtungen 200°C





•	Gar-Öfen für Flugzeuge 


•	Abwasserpumpen für Geschirrspülmaschinen


•	Unterwassermotoren Schiffsantriebe





•	Dosiersysteme 2-Komponenten-Kleber nur FKM oder PTFE chemische Beständigkeit





•	Abluftanlagen


•	Ventilatoren chemische Gase















PFAS Consequences.xlsx

Tabelle1


			1			2									3									4


						Prelon Dichtsystem GmbH									machine manufacturer									production of
food / metals / pharma...


			market segments			turnover			profit			no of 
employees			turnover			profit			no of employees			turnover			profit			no of employees


						[million-€]			- 			- 			[million-€]			- 			- 			[million-€]			- 			- 


			chemical industry			0.55			no data			2.5			28			no data			125			275			no data			1250


			pharma-food-medical industry			0.45			no data			2.5			23			no data			125			225			no data			1250


			process industry			0.6			no data			3			30			no data			150			300			no data			1500


			metallurgical industry			0.1			no data			0.5			5			no data			25			50			no data			250


			mechanical industry			0.3			no data			1.5			13			no data			75			125			no data			750


			Result			2						10			98						500			975						5000








			value of output 
/ value of Machine
per anno						500





			value of sold machine /value of seals						500


			Lifetime machine			years			20


			exchange of seals during lifetime			years			2


			turnover factor						50












PFAS_Alternative materials valuation_Prelon.xlsx

Tabelle1


			OECD polymer of low concern (PLC) criteria + PRELON specific requirements


			OECD = Organisation for Economic Co-operation and Development


			Polymer			proprietary recepie			Polymer 
composition			MW, Mn, 
MWD			Wt-% 
oligomer			Electrical 
charge			Reactive 
functional 
groups (RFG)			Functional group equivalent weight (FGEW)			Low MW 
leachables			Water/liquid solubility, octanol water partition			Particle 
size			Polymer 
stability			Thermal 
stability			Abiotic
 stability			Biotic 
stability			wear 
resistance			abrasion			Coeffi-cient 
of friction			hardness


						firmeneigene 
Rezeptur			Polymer 
composition			moleku
lare 
Gewichts-verteilung			Gew-% monomere, 
die aus-
dampfen können?			elektrische 
Leit-
fähig			Reaktions-
fähige 
Funktions-
gruppe
			Funktions-
gruppen-Gewichts-äquivalent 			niedermole-
kulare, extra-
hierbare 
Anteile			Wasser-löslichkeit			Partikel-
größe			Polymer-
stabilität			ther-
mische
 Stabilität			Abio-
tische 
Stabilität			Biotische 
Stabilität			Verschleiß
wider-
stand			Abrasion			Reibungs-
koeffi-
zient			Härte
 Steifigkeit


			PTFE 8			proprietary recepie			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 9			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 16 /  18			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 23			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 90 / 91			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 20			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 19			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 80			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 94			proprietary recepie			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 61			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 63			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 75			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 65			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 92			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			TFM 92			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			TFM 60			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE Türkis			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 05			proprietary recepie			þ			þ			þ						þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE 77			proprietary recepie			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			FKM			proprietary recepie																																	þ									ý			ý			þ			þ








			PEEK-PTFE						ý			ý			þ			ý			þ			þ			ý			þ			þ			þ			þ			þ			þ			þ			þ			þ			ý


			PEEK-C-Fibre						ý			ý			þ			ý			þ			þ			ý			þ			þ			þ			þ			þ			þ			þ			þ			ý			ý


			PEEK Grafite						ý			ý			þ			ý			þ			þ			ý			þ			þ			þ			þ			þ			þ			þ			þ			þ			ý


			UHMWPE						þ			þ			þ			ý			ý			þ			þ			þ			þ			ý			ý			ý			ý			þ			þ			þ			þ


			PA 66						ý			ý			ý			ý			ý			ý			ý			ý			þ			ý			ý			ý			ý			ý			þ			þ			þ


			NBR						ý			ý			ý			ý			ý			ý			þ			þ			þ			þ			ý			þ			ý			ý			ý			ý			þ


			EPDM						ý			ý			ý			ý			ý			ý			þ			þ			þ			þ			ý			þ			ý			ý			ý			ý			þ





			Symbols


			þ			Fulfilled


			ý			not fulfilled


			þ			limitedly fulfilled





			Legend


			Polymer composition						Polymer composition, structure & elemental composition; including CAS no.


			MW, Mn, MWD						Number average molecular weight and oligomer content are used criteria for PLC assessment. MWD --> polydispersity index


			Wt-% oligomer						Weight % of oligomers < 1000 Da


			Electrical charge						El. Ch. or ionic character can be: anionic, cationic, amphoteric, nonionic; cationic polymers associated with aquatic toxxicity 


			Reactive functional groups (RFG)						Atom or associated group of atoms in a chemical structure that is intended or can be reasonable expected to undeergo facile chemical reaction


			Functional group equivalent weight (FGEW)						FGEW is defined as the ratio of Mn to the number of functional groups in the polymer


			Low MW leachables						Are chemical molecules, either inorganic or organic, that migrate (i.e. leach) out of the polymer


			Water/lipid solubility,octanol water partition						Water solubility = extent to which a compound will dissolve in water; negligible water solubility < 1x10E-6 mg/L = 1 ppt


			Particle size						Particles that are small enough to reach the deep lung upon inhalation are associated with adverse health effects. Polymer particles should be > 5 µm


			Polymer stability						Resistance to physical, chemical, biological transformation. Breaking down into smaller particles is ccritical. Molecules with Mn<1000 Da are capable of crossing cell membranes


			Thermal stability						To be assessed when used as intended or in extreme temperature during dosposal. Theermal stability testing may involve TGA


			Abiotic stability						Polymers are stable, monomers are not. Abiotic degradaton may involve sunlight, water or oxygen.


			Biotic stability						Is assessed by whether the polyymer is degraded by microorganisms under oxygenated (aerobic) or anoxic ( anaerobic) conditions


			wear						wear of sealing component


			abrasion						wear of mating surface


			coefficion of friction						friction force


			hardness						sealings have to be flexible
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SABIC’s input to the public consultation Comments to Annex XV
PFAS restriction proposal

to:

Question number 6: Missing uses —. Polymeric PFAS is used
as processing aids for manufacturing of metallocene linear
low density polyethylene (MLLDPE) granules, including
LLDPE films for packaging applications.

Executive Summary

The use of poly(vinylidene fluoride-co-hexafluoropropylene), hereinafter PVDF-
HFP, has a key functionality as polymer processing aids (PPAs) in the production
of metallocene linear low density polyethylene (mLLDPE) granules including (m)-
LLDPE films for packaging applications.

In scope are (M)LLDPE materials with a meltindex below 1.5 g/10 min @ 2.16kg/190
°C and densities from 0.90 up to 0.94 g/cm3.

Manufacturing of (m)-LLDPE granules is not possible without PVDF-HFP because
the surface of the extrudate and hence the granules will become rough due to
melt fracture. After quenching this extrudate in water and pelletizing, the
granules with a rough surface stay wet which subsequently will negatively
influence the processing of the granules into its final product, i.e. blown film. The
properties of the blown films made with these granules will be adversely affected,
poor optics and less good thickness uniformity.

The Society of Environmental Toxicology and Chemistry publishes an
Environmental Toxicology and Chemistry and Integrated Environmental
Assessment on fluoroelastomers (June 2022), provide new evidence that PVDF-
HFP meets the criteria to be considered Polymer of Low Concern (PLC). In that
report, they state that emissions during the use phase of final articles are
negligible, because PVDF-HFP is intermingled amongst the polymer. The
emissions in the waste stage depend on the pre-treatment method. Data shows





that fluoropolymers are stable and not expected to transform to dispersive
nonpolymeric PFAS.

Up to now, potential alternatives are not technically feasible as substitutes for
manufacturing of (m)-LLDPE granules with a smooth surface. Furthermore, they
are not currently commercially available and approved for food contact
applications.

More time is required to substitute PVDF-HFP to keep high yields and good
product quality for thin film plastic extrusion.

Therefore, we request a 5-year derogation for the use of poly(vinylidene fluoride-
co-hexafluoropropylene) as processing aids for manufacturing of (m)-LLDPE
granules including (m)-LLDPE films for packaging applications.

Substance information

Substance Name: poly(vinylidene fluoride-co-hexafluoropropylene)
Synonyms: PVDF-HFP

Molecular formula: (C3 F6 . C2 H2 F2)x

EC Name: 618-470-6

CAS number: 9011-17-0
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FEC’s response to ECHA’s consultation on the PFAS restriction proposal

Founded in 1952, FEC, the Federation of the European Cookware, Cutlery and Housewares Industries,
represents European companies dealing with cutlery, cookware and other nonelectrical household
products used for preparing and serving food as well as for dining. We are a strong network of
international companies, major national associations, and key suppliers of our industry. Our mission is to
promote cooperation between members and to give fundamental help and support on economic and
technical topics. We work to the definition of European regulations and officially represent the common
interests of our members before the international authorities and particularly the European Commission
in Brussels.

FEC represent 40 members spread over Europe: Belgium, Croatia, France, Germany, lItaly, Spain,
Switzerland, the Netherlands, the United Kingdom, etc. Our membership consists of companies, national
associations, and suppliers for our industry.
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Executive summary

The members of FEC recognize the adverse effects on the environment and human health caused
by certain chemicals within the PFAS family but are concerned by an approach which universally restricts
all PFAS without any distinction between the many different types, properties, and risk levels and without
considering the greater impacts on European competitiveness and strategic autonomy.

1) There are critical differences between polymerized and non-polymerized PFAS, something already
accounted for by the restriction dossier. Fluoropolymers have been thoroughly studied for decades and are
among the most well-understood groups of substances classified as PFAS by the OECD. Unlike non-
polymeric PFAS, which are mobile, can bioaccumulate, and can have toxicity concerns, fluoropolymers
have not been demonstrated to have negative health concerns and are a material of choice for sensitive
applications such as medical devices, demonstrating strong confidence in their safety. (Section 1)

2) The production of fluoropolymer-coated cookware does not result in significant PFAS emissions into the
environment due to limited content of non-polymeric PFAS in raw materials and effective environmental
management measures. Additionally, non-fluorinated polymerisation aid technologies have the potential
to greatly reduce the use of non-polymeric PFAS in the production process. (Section 2)

3) Fluoropolymers from food contact applications are unlikely to result in significant environmental
emissions during the end-of-life phase. Landfilling, which represents a shrinking share of total EU waste
management, is an unlikely source of PFAS emissions from fluoropolymers, due to the stability of the
substances and lack of high ambient temperatures in landfilling conditions. Recycling and incineration,
using adapted BATs (Best Available Techniques) that take into account PFAS control, result in full
mineralisation of fluoropolymers, thereby preventing any degradation into non-polymeric PFAS. (Section
3)

The Restriction Proposal should therefore take into consideration the difference in risk and
exposure between polymeric and non-polymeric PFAS and the absence of environmental risk from the
cookware and bakeware sectors during production and end of life phase. Based on these grounds, we
recommend excluding the use of fluoropolymers for cookware and bakeware from the scope of
restriction.

4) The cookware and bakeware industries widely use fluoropolymers due to their unique combination of
properties (e.g. non-stick, high temperature resistance, durability, heat conductivity, and resistance to
abrasion). Ceramic cookware, the only tentative non-stick alternative, has lower non-stick durability and
performance, requiring more frequent replacement with an increased environmental impact and price
inflation for European consumers. There is no guarantee that, even with R&D investment and sufficient
transition timing, alternatives can be found without compromising the high performance, durability, and
functionality which are essential to maintain European competitiveness over Asia. (Section 4)

5) Any fluoropolymer restriction for the cookware and bakeware industries would have consequences on
European strategic autonomy, competitiveness, and employment. The PFAS restriction proposal, as it is
currently framed, would lead some parts of the industry to abandon their European production
(fluoropolymer-coated cookware production for export markets; most R&D centres).





Even if a delay of 12 years were to be granted (the minimum estimated by the sector to complete all the
transformation steps), some parts of the industry will not be able to absorb reconstruction costs, resulting
in the collapse of major actors. European manufacturers that are able to bear the transformation costs
and R&D costs will encounter a lack of competitiveness, due to investments to transform factories being
comparatively lower in Asia. Finally, the significant investments will result in higher prices for consumers
when purchasing cookware, and consumers may choose to buy cheaper imported products from outside
Europe. (Section 5)

Conclusion: With such a universal proposed restriction, the cookware and bakeware industries would be
severely impacted, whereas fluoropolymers have not been demonstrated to have negative health concerns
and their use by the cookware and bakeware industries is unlikely to result in significant environmental
emissions during the manufacturing, use and end-of-life.

Consequently, FEC requests the exclusion of fluoropolymers from the scope of restriction for use in
cookware and bakeware.





Section 1 — Risk to Human Health

Fluoropolymers have been thoroughly studied for decades and are among the most well-understood
groups of substances classified as PFAS by the OECD. Unlike non-polymeric PFAS, which are mobile, can
bioaccumulate, and can have toxicity concerns, fluoropolymers have not been demonstrated to have
negative health concerns. In fact, fluoropolymers are a material of choice for sensitive applications such
as medical devices, demonstrating strong confidence in their safety. The demonstrated safety of
fluoropolymers justifies that they should not be restricted in the same manner as non-polymeric PFAS.
The lack of risks to human health from fluoropolymers imply that the restriction proposal is not
proportional to the extremely minimal risk of the class.

Definition of Fluoropolymers:

Fluoropolymers are defined according to Buck et al.! as a distinct subset of fluorinated polymers, based
on a carbon-only polymer backbone with fluorine atoms directly attached to it, e.g.,
polytetrafluoroethylene (PTFE), fluorinated ethylene propylene (FEP) and perfluoroalkoxy polymer (PFA).
Many fluoropolymers have been approved for food contact applications by regulators, including the US
FDA (21 CFR 175.1550), the European Union trough Regulation (EU) 10/2011 and also through specific
national regulations such as German BfR recommendation LI.

Fluoropolymers have been used for repeated-use food contact articles like cookware and bakeware since
the mid-1950s.2

Research on the safety of fluoropolymers dates back to the 1960s and has until now consistently found
that they present no health risk to humans when used in food contact articles. Unlike most non-
polymeric PFAS, fluoropolymers have a very high molecular weight structure (>100,000 Dalton). Their
structure makes them highly stable and durable and makes them unable to cross the gastrointestinal
barrier and enter the organism.?

I. Fluoropolymers do not present an unacceptable risk to human health

* The OECD definition of PFAS includes thousands of substances with wide ranges of properties,
including classes such as fluoropolymers which have traditionally been differentiated from legacy
non-polymeric PFAS (PFOA or PFOS). In 2021, the OECD wrote, “The term “PFASs” is a broad,
general, non-specific term, which does not inform whether a compound is harmful or not, but only

1 Buck, Robert C, James Franklin, Urs Berger, Jason M Conder, lan T Cousins, Pim de Voogt, Allan Astrup Jensen,
Kurunthachalam Kannan, Scott A Mabury, and Stefan PJ van Leeuwen. 2011. “Perfluoroalkyl and Polyfluoroalkyl
Substances in the Environment: Terminology, Classification, and Origins.” Integrated Environmental Assessment
and Management 7 (4): 513—41. https://doi.org/10.1002/ieam.258

2 US patent 30086018, 1955

3 EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids (CEF), “Recent Developments in
the Risk Assessment of Chemicals in Food and Their Potential Impact on the Safety Assessment of Substances Used
in Food Contact Materials.” 2016. EFSA Journal 14 (1): 4357. https://doi.org/10.2903/].efsa.2016.4357
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https://doi.org/10.2903/j.efsa.2016.4357



communicates that the compounds under this term share the same trait for having a fully
fluorinated methyl or methylene carbon moiety”.*

e A REACH restriction requires the demonstration of “unacceptable risk”, and fluoropolymers do
not meet this standard, as demonstrated by years of research:

o The OECD is a central source of definitions for global chemical regulation (including the
definition of PFAS) and classifies polymers with “insignificant environmental and human
health impacts” as polymers of low concern.®

o PTFE is not soluble in water (and other common solvents) and is not mobile in the
environment.®

o Fluoropolymers have been repeatedly found to meet all of the OECD characteristics of
polymers of low concern,’ based on their stability, lack of bioavailability, lack of
bioaccumulation, and general absence of observed ill effects.

o In a scientific opinion published in 2016 and relating to the risk analysis of chemical
products in food, the scientific committee of the European Food Safety Authority (EFSA)
specifies that the risk analysis of polymers used in food additives must consider the molar
mass of the polymer in question. For fluorinated polymers, EFSA proposed a threshold of
1,500 Daltons. Beyond the threshold size, EFSA indicates that it is unlikely that the
polymers will be absorbed through the gastrointestinal barrier and therefore considers
that they do not present a health hazard.® By comparison, PTFE for food contact
applications is characterised by sizes ranging from hundreds of thousands to several
million Daltons. This recent opinion from EFSA shows that fluorinated polymers and in
particular PTFE used for food contact materials do not pose a concern for health
authorities.

4“Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance”; OECD, 2021, https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/terminology-per-
and-polyfluoroalkyl-substances.pdf

5> “Data Analysis Of The Identification Of Correlations Between Polymer Characteristics And Potential For Health Or
Ecotoxicological Concern.” OECD, 2009. https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf

6 Korzeniowski, Stephen H., Robert C. Buck, Robin M. Newkold, Ahmed El kassmi, Evan Laganis, Yasuhiko
Matsuoka, Bertrand Dinelli, 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, August. https://doi.org/10.1002/ieam.4646.

7 Henry, Barbara J, Joseph P Carlin, Jon A Hammerschmidt, Robert C Buck, L William Buxton, Heidelore Fiedler,
Jennifer Seed, and Oscar Hernandez. 2018. “A Critical Review of the Application of Polymer of Low Concern and
Regulatory Criteria to Fluoropolymers.” Integrated Environmental Assessment and Management 14 (3): 316-34.
https://doi.org/10.1002/ieam.4035.

8 EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids (CEF), “Recent Developments in
the Risk Assessment of Chemicals in Food and Their Potential Impact on the Safety Assessment of Substances Used
in Food Contact Materials.” 2016. EFSA Journal 14 (1): 4357. https://doi.org/10.2903/].efsa.2016.4357
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e Studies have consistently shown that fluoropolymers do not pose a risk to human health, largely
due to their inertness, insolubility, and lack of reactive functional groups.

o A 2022 study by Lee et al. shows that fluoropolymers such as PTFE are safe when
ingested. For example, no toxic effects were observed from PTFE exposure in mice. No
traces of PTFE were observed in the blood of mice even though they were exposed to
very large amounts of PTFE.®

o The International Agency for Research on Cancer (IARC) has repeatedly investigated the
carcinogenicity and toxicity of PTFE, finding it has no toxicological impact, and cannot be
classified according to its carcinogenicity (IARC Group 3).%°

1. Use of fluoropolymers in cookware and bakeware does not lead to negative health impacts

e The evidence does not indicate that use of fluoropolymer-coated cookware exposes users to non-
polymeric PFAS.

o Inastudyon articles in the Korean market, Choi et al show that only a very limited number
of articles (3 out of 139 fry pans) show migration of low molecular weight PFAS and only
in the first migration experiment with no detection in later experiments. All detected
quantities were significantly below the level of concern.?

o Studies of PTFE-coated cookware have detected no or for some products only traces of
low molecular weight PFAS in the first migration experiment. The French consumer
association 60 millions de consommateurs (n°579, April 2022), published a study on 9 non-
stick coated articles. Despite detecting very low levels of low molecular weight PFAS, the
author conceded that these substances “were probably not used in the manufacturing of
the pans but could have been introduced in an accidental manner during manufacturing,
packaging or transport” 2

o PTFE is known to start to deteriorate at an extremely slow rate above 260 °C. Above 360
°C, the degradation of PTFE starts to be measurable. However, according to the German

° Lee, Sijoon, Kyung-Ku Kang, Soo-Eun Sung, Joo-Hee Choi, Minkyoung Sung, Keum-Yong Seong, Jian Lee, Subin
Kang, Seong Yun Yang, Sunjong Lee, Kyeong-Ryoon Lee, Min-Soo Seo, and KilSoo Kim. 2022. "In Vivo Toxicity and
Pharmacokinetics of Polytetrafluoroethylene Microplastics in ICR Mice" Polymers 14, no. 11: 2220.
https://doi.org/10.3390/polym14112220

10 |International Agency for Research on Cancer. 1987. “IARC Monographs on the Evaluation of Carcinogenic Risks to
Humans, Suppl 7, Overall Evaluations of Carcinogenicity: An Updating of IARC Monographs”, Volumes 1 to 42.

11 Choi, Heeju, In-Ae Bae, Jae Chun Choi, Se-Jong Park, and MeeKyung Kim. 2018. “Perfluorinated Compounds in
Food Simulants after Migration from Fluorocarbon Resin-Coated Frying Pans, Baking Utensils, and Non-Stick Baking
Papers on the Korean Market.” Food Additives & Contaminants: Part B 11 (4): 264-72.
https://doi.org/10.1080/19393210.2018.1499677

12 Consommateurs, 60 Millions de. 2022. “Poéles Antiadhésives : Nous Voulons Une Vraie Transparence.” 60
Millions de Consommateurs. March 24, 2022. https://www.60millions-mag.com/2022/03/24/poeles-
antiadhesives-nous-voulons-une-vraie-transparence-19857
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Federal Office for Risk Assessment (BfR), the concentration of these emissions using PTFE-
coated cookware is so low that there is no health risk for the user.®

o It should be noted that degradation temperatures for fat and oil are typically lower than
200 °C, consequently at a much lower temperature than when fluoropolymers would
begin to degrade. For instance, emission of volatiles, such as aldehydes, from coconut,
safflower, canola, or extra virgin olive oil are measured by Katragada et al. from 180 °C.*
This suggests that regular usage of fluoropolymer-coated cookware would not result in
sufficient temperatures for fluoropolymer degradation.

e Studies and expert reports consistently evaluate PTFE-treated cookware as safe for users.

o The European Food Safety Authority (EFSA) published a 2020 report assessing the safety
of PFAS in food contact materials, primarily focusing on non-polymeric legacy PFAS (PFOA
and PFOS).*® The study assessed the use of PTFE in cookware, saying it may contribute to
human exposure on the scale of micrograms per kilogram, a level far below background
exposure from eating fish, meat, eggs, and fruit (among the most common sources of
exposure to PFAS).

o The American Cancer Society considers the use of fluoropolymer-coated cookware safe,
saying “there are no proven risks to humans from using these products. While PFAS can
be used in making some of these coatings, it is not present (or is present in extremely small
amounts) in the final products.”*®

l1l. Fluoropolymers, including PTFE, are widely used in other applications with no evidence of negative
health effects

e PTFE is widely used in medical devices, including implanted devices, which are highly regulated
and thoroughly studied for any negative health impacts. Evidence demonstrates the use of PTFE
in these devices is safe, suggesting it does not pose a health risk for humans in other uses such as
in cookware.

o The US-based independent research and innovation organization ECRI (Emergency Care
Research Institute) was tasked by the US Food and Drug Administration (FDA) to carry out

13 Bundesinstitut fur Risikobewertung. 2018. “Ausgewahlte Fragen Und Antworten Zu Geschirr Mit
Antihaftbeschichtung Aus PTFE Fur Das Braten, Kochen Und Backen - BfR.” Www.bfr.bund.de. December 18, 2018.
https://www.bfr.bund.de/de/ausgewaehlte fragen und antworten zu geschirr mit antihaftbeschichtung aus
ptfe fuer das braten kochen und backen-

7012.html#ttopic 7018%20Quelle:%20https://pfannenhelden.de/teflonbeschichtung-giftig/

14 Katragadda, Harinageswara Rao, Andrés Fullana, Sukh Sidhu, and Angel A. Carbonell-Barrachina. 2010.
“Emissions of Volatile Aldehydes from Heated Cooking Oils.” Food Chemistry 120 (1): 59—-65.
https://doi.org/10.1016/j.foodchem.2009.09.070

15 Schrenk, Dieter, Margherita Bignami, Laurent Bodin, James Kevin Chipman, Jesus del Mazo, Bettina Grasl-
Kraupp, Christer Hogstrand, et al. 2020. “Risk to Human Health Related to the Presence of Perfluoroalkyl
Substances in Food.” EFSA Journal 18 (9). https://doi.org/10.2903/j.efsa.2020.6223

16 American Cancer Society. 2023. “Perfluorooctanoic Acid (PFOA), Teflon, and Related Chemicals.” March 21,
2023. https://www.cancer.org/healthy/cancer-causes/chemicals/teflon-and-perfluorooctanoic-acid-pfoa.html.
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a review of the scientific literature and produce a report on the state of knowledge of the
biocompatibility of PTFE-based (medical devices in terms of local and systemic host
response. The analysis covered a total of 52 studies. The analysis found no local response
to PTFE in implanted devices, and no exaggerated or fatal systemic responses.’

e The general consensus of researchers is that PTFE and fluoropolymers do not present a health risk
to humans.

o Their suitability for direct use in the human body is a central reason for their role in
medical devices, and many researchers have argued that PTFE should be considered a
polymer of low concern by meeting or exceeding all OECD criteria. This view is reinforced
by regulatory agencies in the EU and the United States in multiple reviews and meta-
analyses.

o The scientific literature on the health impacts of fluoropolymers and PTFE, particularly as
used in cookware, suggests that the use phase does not pose a risk to human health, as
the fluoropolymers themselves are not biologically available and have no indicated
harmful effects, and other non-polymeric PFAS are not present in meaningful quantities
in the final products.

e Beyond fluoropolymers, exposure to non-polymeric PFAS in other applications nonetheless
presents a risk to health.

o According to the European Chemicals Agency (ECHA), the largest sources of PFAS
contamination in the environment come from non-polymeric applications such as
fluorinated refrigerants or waterproof coatings, which then raise concerns for exposure
to humans through the food and water supply.*® Regulatory solutions for PFAS exposure
should be guided by the scientific consensus, while taking into account categories like
fluoropolymers which have been consistently shown to be safe and result in minimal
exposure.

o According to Evich et al. the global production volume of fluoropolymers is less than 10%
of the overall PFAS production. Within the fluoropolymer industry, coatings for cookware
and bakeware represent about 5% of the volume. - 20 Therefore, the fraction of
fluoropolymer coatings for cookware and bakeware accounts for less than 0.5% of the
total PFAS volume.

17 Margerrison, Ed, Michael Argentieri, Dheerendra Kommala, and Scott Lucas. 2021. “Medical Device Material
Performance Study PTFE Safety Profile .” https://www.fda.gov/media/158495/download.

18 Webinar: Consultation on restriction proposal for per- and polyfluoroalkyl substances (PFAS) 5 April 2023
https://echa.europa.eu/documents/10162/21388210/2023 04 05 ECHA UPFAS infosession all presentations.p
df/e4d9932e-4¢c6f-5950-601c-0cb8b5d8c441?t=1680595024744

19 Fluoropolymer Product Group of PlasticsEurope. 2022, May. “Update of Market Data for the Socioeconomic
Analysis (SEA) of the European Fluoropolymer Industry .” Plastics Europe. Accessed May 16, 2023.
https://fluoropolymers.plasticseurope.org/application/files/1216/5485/3500/Fluoropolymers Market Data Upda
te - Final report - May 2022.pdf.

20 Evichet al.,Science 2022, 375, 512 https://www.science.org/doi/epdf/10.1126/science.abg9065




https://www.fda.gov/media/158495/download

https://echa.europa.eu/documents/10162/21388210/2023_04_05_ECHA_UPFAS_infosession_all_presentations.pdf/e4d9932e-4c6f-5950-601c-0cb8b5d8c441?t=1680595024744

https://echa.europa.eu/documents/10162/21388210/2023_04_05_ECHA_UPFAS_infosession_all_presentations.pdf/e4d9932e-4c6f-5950-601c-0cb8b5d8c441?t=1680595024744

https://fluoropolymers.plasticseurope.org/application/files/1216/5485/3500/Fluoropolymers_Market_Data_Update_-_Final_report_-_May_2022.pdf

https://fluoropolymers.plasticseurope.org/application/files/1216/5485/3500/Fluoropolymers_Market_Data_Update_-_Final_report_-_May_2022.pdf

https://www.science.org/doi/epdf/10.1126/science.abg9065



e Whereas there are negative impacts on the environment and human health from some chemicals
within the wide PFAS family, an approach to universally restrict all PFAS without any distinction
between the many different types, which have varied properties and risk levels, would not be
proportionate.

o Anderson et al presented a review of approaches to grouping PFAS based on factors such
as toxicity. Most of the experts in the panel agreed that not all PFAS should be grouped
together, that persistence alone is not sufficient for grouping PFAS for the purposes of
assessing human health risk, that subgroups are appropriate, and that the nature and
definition of the subgroups can only be defined on a situation-dependent and case-by-
case manner. No single grouping strategy was agreed on that would be sufficient for all
regulatory or public health risk assessment purposes.??

o Persistency alone is not a hazard criterion according to REACH and CLP.

o The United Kingdom have also proposed Regulatory Management Options for PFAS and
suggest a restriction excluding fluoropolymers: “The restriction(s) set out above need not
apply to low hazard groups or low risk uses, for example; fluoroplastics or
fluoroelastomers (low hazard groups) [...]. These could be highlighted as derogations to
any restriction proposal”?2.

Conclusion: There is no scientific basis that PTFE-coated cookware and bakeware poses a hazard or risk
to humans or the environment. Therefore, it is safe to use and should not be restricted.

21 Anderson, J. K., R. W. Brecher, I. T. Cousins, J. DeWitt, H. Fiedler, K. Kannan, C. R. Kirman, et al. 2022. “Grouping
of PFAS for Human Health Risk Assessment: Findings from an Independent Panel of Experts.” Regulatory
Toxicology and Pharmacology 134 (October): 105226. https://doi.org/10.1016/].yrtph.2022.105226

22 Health and Safety Executive. 2023. “Analysis of the most appropriate regulatory management options (RMOA)”.
March 2023. https://www.hse.gov.uk/reach/assets/docs/pfas-rmoa.pdf
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Section 2 — Environmental Emissions

The production of fluoropolymer-coated cookware does not result in significant PFAS emissions into
the environment due to limited content of non-polymeric PFAS in raw materials (below 1 ppm) and
effective environmental management measures. Considering the negligible environmental risk, any
restriction for cookware and bakeware production would not be proportionate.

I. Description of the supply chain

The supply chain for fluoropolymer coated cookware and bakeware can be described in three steps. The
following description gives a detailed view of this supply chain including the use of non-polymeric PFAS
by the first operator of this supply chain.

a) Polymer Manufacturer
This first section covers chemical producers that are not members of FEC.

Fluoropolymer manufacturers transform fluorinated monomers such as TFE (tetrafluoroethylene) into
polymers such as PTFE (polytetrafluoroethylene) using fluorinated or non-fluorinated polymerisation aids.
For more than 10 years, the concentration of fluorinated polymerisation aids has been reduced to levels
below 1ppm at the end of the process:?32*

o Fluoropolymer manufacturers have mentioned in their Risk Management Option Analysis that
abatement and recovery technologies are widely used in their industry leading to significant
reduction in residual primary non-polymeric PFAS. The figure of 1 ppm residual is a commonly
accepted figure in the sector, more details can be obtained directly from fluoropolymer
manufacturers on a confidential basis.

o “The recovery/recycling techniques have been applied since the beginning of the 1990s and at
the present time, they are installed in many FPs manufacturing facilities around the world and
used for a variety of polymerisation aids. Recapture rate for fluorinated polymerisation aids of
approximately 98% is achieved by some companies”.®

23 Dadalas, Michael C., Klaus Hintzer, Ludwig Mayer, Tilman C. Zipplies, and James Arthur McDonell. n.d. “Process
for Removing Fluorinated Emulsifier from Fluoropolmer Dispersions Using an Anion-Exchange Resin and a Ph-
Dependent Surfactant and Fluoropolymer Dispersions Containing a Ph-Dependent Surfactant.” Google Patents.
Accessed May 16, 2023.

24 Hoshikawa, Jun, Shinya Higuchi, and Yasuhiko Matsuoka. n.d. “Process for Producing Aqueous Dispersion of
Purified Polytetrafluoroethylene.” Google Patents. Accessed May 16, 2023.
https://patents.google.com/patent/US7238735?0g=3M+dispersion+ion+exchange+resin.

% Dieter Drohmann, Jaime Sales, Francisco Hernandez Lara Dickens. 2021. “Regulatory management option
analysis for fluoropolymers”. CHEMSERVICE. 4 November, 2021.
https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104 FP_ RMOA Final 3.pdf

11



https://patents.google.com/patent/US7238735?oq=3M+dispersion+ion+exchange+resin

https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104_FP_RMOA_Final_3.pdf



Recently, new non-fluorinated polymerisation aids have been developed and patented, eliminating the
need for fluorinated polymerisation aids completely.?® More details can be found in Section IV.

Polymer manufacturers in Europe have issued recent statements highlighting their commitment to
improve controls of PFAS emissions. “[All] FPG Members have committed voluntarily to responsible
manufacturing principles in term of continuously improve and/or develop best available techniques in the
manufacturing process, management of environmental emissions, development of R&D programs for the
advancement of technologies allowing for the replacement of PFAS-based polymerisation aids, and/or the
increase recyclability and reuse of its products in line with the objectives of circular economy.”?’

Fluoropolymers for food contact uses in Europe are mainly produced in:
e Germany (ex: 3M Dyneon)
e The United Kingdom (ex: AGC)
e The Netherlands (ex: Chemours)
e [taly (ex: Solvay, activity ceased in 2021)
e India (ex: GFL)
e USA (ex: Daikin, Chemours)
e Japan (ex: Daikin, AGC)
e China (ex: Daikin)

b) Coating Formulator

This section covers coating formulators, some of which are associated members of FEC.

The coating formulator creates mainly aqueous compositions including fluoropolymers, other non-
fluorinated additives, binders and colorants to ensure application and performance of the final coating.
As no non-polymer PFAS are intentionally added in this stage, the residual content of fluorinated
polymerisation aids remains well below 1 ppm. As a safety measure against spill over of fluoropolymer-
containing dispersions, the formulators use retention basins. This has been a general safety measure since
the 1980s.

Coating manufacturers in Europe are mainly located in:
e Germany (ex: Weilburger)
e Switzerland (ex: llag)
e UK (ex: PPG)
e [taly (ex: PPG, Weilburger, Deco)

c) Article Manufacturer
Direct members of FEC are article manufacturers.

26 Chauhan, Rajeev, Gaurav Kumar, P. s RAO, Navin Soni, B. s BHATTACHARYA, Anamika DUTTA, Akanksha SHUKLA,
and Anand Mohan PATEL. n.d. “Process for Preparing Fluoropolymers and Fluoroelastomers in Presence of a Non
Fluorinated Sulfonate Type Hydrocarbon Containing Surfactant Thereof.” Google Patents. Accessed May 16, 2023.
https://patents.google.com/patent/US20220372179A1/en?0q=US20220372179A1.

27 Dieter Drohmann, Jaime Sales, Francisco Hernandez Lara Dickens. 2021. “Regulatory management option
analysis for fluoropolymers”. CHEMSERVICE. 4 November, 2021.
https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104 FP RMOA Final 3.pdf
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On the article manufacturer’s site, the surface of the cookware or bakeware is cleaned using mechanical
and chemical means without use of any PFAS. Afterwards, the liquid coating dispersion is applied to the
surface of the cookware or bakeware article.

This can be done by spraying or a roller coating process. The first is carried out in a spray chamber on
preformed articles, while in the latter the coating is rolled onto a sheet of metal. Depending on the
number of coating layers, these process steps have to be repeated several times. In both cases the coating
is cured after application at 400 to 420 °C. Roller coated materials will be formed into the final article
shape at the end.

No non-polymer PFAS are intentionally added in this stage, and fluorinated polymerisation aids may be
present in very small amounts?8, below the detection threshold, as residues in the dispersions. Possible
sources for emissions of fluorinated polymerisation aids as well as fluoropolymer particles are treated by
manufacturers with rigorous environmental management systems to control emissions:

Possible source of emissions Environmental management systems

(a) Evaporation during spraying The air from the spraying chambers is filtered and sent through
the coating furnace or the thermal oxidising unit

(b) Evaporation in the roller coating | The expected amounts of evaporating fluorinated
process polymerisation aids are so low that usually no specific measures
are taken. Nevertheless, emissions of VOCs can occur as well.
They are treated ?° according to national emission control
legislation, e.g. thermal oxidation, which also would destroy
fluorinated polymerisation aids. (see section 3, part VI)

(c) Overspray in the spray process Overspray is collected from the spray chambers and filtered for
solid particles. The remaining (aqueous) liquid fraction is treated
in the wastewater system of the plant.

(d) Spillage in the roller coating | Same as (c)
process

(e) Evaporation during the curing | All substances which evaporate during the curing process are
process treated in the exhaust system for example by thermal oxidation,
ensuring that fluorinated polymerisation aids will be
decomposed to HF. Because the amounts are far below the limit
values in national emission control legislation, no further
treatment is necessary.

28 polymer producers deliver dispersions with a level of fluorinated surfactants below 1 ppm with current state-of-
the-art technology, which they confirm in their declaration of compliance.

2 Official Journal of the European Union. 2012. “Directive 2012/18/Eu Of The European Parliament And Of The
Council Of 4 July 2012 On The Control Of Major-Accident Hazards Involving Dangerous Substances, Amending And
Subsequently Repealing Council Directive 96/82/Ec.” EUR-Lex. 2012. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32012L0018.
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Possible source of emissions Environmental management systems

(f) Leftovers in the dispersion | Containers which were used to supply the coating dispersion are
containers cleaned with water, which is treated the same way (c) as the
overspray from the spraying booths.

(g) Solid particles in the filters of the | All filters are sent to a special waste treatment company, which
exhaust air and wastewater | burns the filters and destroys all fluorinated substances.
treatment

More information can be found in Section Il. Processes to prevent environmental emissions. Cookware
manufacturing in the EU is largely concentrated amongst the following producers and locations. Some
examples are given in this non-exhaustive list.
e France
o Cristel
o De Buyer
o Groupe SEB
e Germany
o BAF Industrie

o Fissler
o Woll
o ltaly
o Aluflon
o Ballarini
o TVS
e Spain
o Corr
o Inoxbar
o Valira
e Denmark
o Scanpan
e Finland
o Fiskars

Il. Processes to prevent environmental emissions

Cookware manufacturers have strict rules which guide the use of PTFE and fluoropolymers in their
manufacturing to minimize environmental risk. Industrial sites have highly modernized equipment and
procedures to ensure efficient environmental management of production processes.

e There are strong measures at multiple levels which control raw materials coming from suppliers:
o European regulations

=  The main example being the Industrial Emissions Directive (IED), 2010/75/EU. The

controls in the IED are based on the Best Available Technique (BAT) principle
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covering a [broad] range of industrial activities, and on the implementation of
Emission Limit Values (ELV).3°
o National regulations
= At national level, article manufacturing sites are subject to measures such as the
Environmental Code in France and the definition of ICPEs (/nstallation Classée
pour la Protection de I’Environnement). In Italy, national and local authorities
issue Integrated Pollution Prevention and Control authorisations (IPPC) for
instance. Furthermore, Italy imposes strict regulations for the disposal of
wastewater.
o Company-specific procedures and processes
= Regional and local environmental control authorities are typically in charge of the
adaptation of European and national laws into environmental management
measures for individual sites. Additionally, individual sites may be certified
through 1SO 14001, although more details on this can be obtained directly
through FEC member contributions.

Manufacturers have implemented rigorous environmental management systems to control emissions
related to the possible sources of emissions (see chapter | c).

a)

b)

f)

g)

The air from the spraying chambers is filtered and sent through the coating furnace or thermal
oxidising unit.

The expected amounts of evaporating fluorinated polymerisation aids are so low that usually no
specific measures are taken. Nevertheless, emissions of VOCs can occur as well. They are treated3!
according to national emission control legislation, e.g. thermal oxidation, which also would
destroy fluorinated polymerisation aids.

Overspray is collected from the spray chambers and filtered for solid particles. The remaining
(aqueous) liquid fraction is treated in the wastewater system of the plant.

Spillage in the rolling pouring process: same as (c)

All substances, which evaporate during the curing process are eliminated in the coating furnace
and further treated by thermal oxidation in the exhaust system, ensuring that fluorinated
polymerisation aids will be decomposed to HF. Because the amounts are far below the limit values
in national emission control legislation, no further treatment is necessary.

Containers, which were used to supply the coating dispersion are cleaned with water, which is
treated the same way (c) as the overspray from the spraying booths.

All filters are sent to a special waste treatment company, which burns the filters and destroys all
fluorinated substances.

30 https://www.eea.europa.eu/themes/industry/intro

31 Official Journal of the European Union. 2012. “Directive 2012/18/Eu Of The European Parliament And Of The
Council Of 4 July 2012 On The Control Of Major-Accident Hazards Involving Dangerous Substances, Amending And
Subsequently Repealing Council Directive 96/82/Ec.” EUR-Lex. 2012. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32012L0018.
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11l. Worker protection — Occupational exposure

Material safety data sheets from coating suppliers and fluoropolymer dispersion manufacturers give
information about occupational hazards and protective equipment required.3?

1V. Introduction of fluoropolymer production using non-fluorinated polymerisation aid

The analysis in this section covers chemical producers that are not members of FEC.

Manufacturers of fluoropolymer coatings have been consistently iterating and improving their
formulations, phasing out substances of concern, often voluntarily. These have included removing PFOA
before it was restricted, as cadmium and lead for example.

Non-fluorinated polymerisation aid (NFPA) technologies to produce fluoropolymers without the use of
fluorinated polymerisation aids have the potential to greatly reduce the use of non-polymeric PFAS in the
production process, effectively addressing any concerns about the release of PFAS into the environment
during the manufacturing stage.

e Typically, most fluoropolymer producers use 0.2 to 0.4 % of primary fluorinated polymerisation
aid in their process. According to FPG,33 in 2015, 3,500 tonnes of fluoropolymer were used in the
manufacture of cookware in Europe. Switching to NFPA technologies in the supply chain would
then ultimately lead to avoid the use of quantities between 7 and 14 tonnes of fluorinated
polymerisation aid every year at fluoropolymer manufacturing sites.

Use of NFPA would also be beneficial for industry, reducing the complexity of the cookware supply chain
by requiring fewer constraints on environmental management and product testing. Upstream
manufacturing of NFPA dispersion requires stricter control of polymerisation, however, which could
increase complexity to a degree. With the right incentives, industry could largely move from current
polymerisation technologies to NFPA.

e Aclear definition of processes that qualify as NFPA technologies is needed to ensure that industry
does not engage in regrettable substitution. This could be addressed by specific legislation outside
of REACH. EFSA could be tasked to approve such processes as it has done in the past when
approving other polymerisation aids.

NFPA technology already exists, but to our best knowledge, only one supplier (Gujarat Fluorochemicals)
is currently able to provide commercial grade product. Requirements to implement this technology on
too short of a timeframe would induce concerns of sufficient supply, as well as potentially giving this
company a monopoly on the market.

323M MSDS
https://multimedia.3m.com/mws/mediawebserver?mwsld=5SSSSuUn_zu8l00xM8tSNxm 1Nv70k17zHvu9IxtD7SSSS

SS--
33

https://fluoropolymers.plasticseurope.org/application/files/7816/1167/4026/Final SEA Fluoropolymers summar
y2017 3.pdf
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We anticipate that other manufacturers will require up to 5 years to be able to offer commercial grade
NFPA. This would already be a substantially shorter phaseout than similar cases such as that of PFOA in
the United States, which began in 2006 and ended in 2015. The actual timeline will depend on each
fluoropolymer manufacturer’s R&D strategy.

V. Consumer use phase

There are two statements from EFSA confirming that fluorinated polymerisation aids are successfully
removed from the coating during the curing process.

a) Inits 2011 scientific opinion regarding the use of the fluorinated polymerisation aid 3H-perfluoro-
3-[(3-methoxy-propoxy)propanoic acid], ammonium salt (ADONA, CAS 958445-44-8) 34, the
European Food Safety Authority notes that : “It is (...) expected that the decomposition products
as well as the substance itself are efficiently removed from the polymer during thermal processing
(high temperature extrusion, baking or sintering) into a final article.” The authority also reported
content analyses on four different materials and noted that “in all [four] cases the substance was
not detectable in the final sintered perfluoropolymer materials at a detection limit of 0.02 mg/kg.”

b) Similarly for the substance perfluoro[(2-ethyloxy-ethoxy)acetic acid], ammonium salt (CAS
908020-52-0), EFSA noted that “it can (...) be expected that any post-polymerisation residual
content of the substance is efficiently removed during thermal processing (high temperature
extrusion, baking or sintering) into a final article. This was supported by an analytical screening
experiment on a finished food contact PTFE polymer.” Following a set of migration testing, they
also conclude that “the data indicate that final PTFE food contact polymers do not contain the
substance at concentrations which cause measurable migration into foods.”%

Therefore, there are no emissions of fluorinated polymerisation aids during intended and foreseeable use.

34 European Food Safety Authority. 2011. “Scientific Opinion on the Safety Evaluation of the Substance, 3H-
Perfluoro-3-[(3-Methoxy-Propoxy)Propanoic Acid], Ammonium Salt, CAS No. 958445-44-8, for Use in Food Contact
Materials.” EFSA Journal 9 (6): 2182. https://doi.org/10.2903/j.efsa.2011.2182.

35 European Food Safety Authority. 2011. “Scientific Opinion on the safety evaluation of the substance,
Perfluoro[(2-ethyloxy-ethoxy)acetic acid], ammonium salt, CAS No. 908020-52-0, for use in food contact
materials.” EFSA Journal 9 (6): 2183. https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/].efsa.2011.2183.
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Section 3 — End of Life

Fluoropolymer coated cookware and bakeware can be handled properly at their end of life, with minimal
risk of environmental emissions of non-polymeric PFAS. Incineration, recycling and landfilling all
adequately address the possibility of PFAS emissions, and consequently fluoropolymer-coated food
contact items are unlikely to represent a risk to human health or the environment. Therefore, restricting
the use of fluoropolymers for cookware and bakeware is disproportionate considering the lack of
environmental and health risks and the existing risk management solutions.

I. The aims of the Circular Economy Action Plan and the European Green Deal

The aim of the European Green Deal is to support the transition to climate neutrality by 2050 for Europe
to become the first climate-neutral continent. The recycling of metal coated cookware and bakeware
will contribute to this effort:

e Recycling of aluminium reduces the carbon footprint by 95% compared to primary aluminium.
According to European Aluminium?3¢, 51% or 4.3 Mt of aluminium produced annually in Europe
comes from recycled sources, reducing the carbon footprint by 27.8 Mt CO, eq..3” Therefore,
fluoropolymer coated aluminium cookware should not be excluded from recycling.

e For stainless steel, another metal that is frequently coated with fluoropolymer-based materials,
recycling reduces the carbon footprint by 70%.32

FEC are in the process of collecting data on consumer behaviour in terms of recycling and article collection
at the end of life stage of cookware and bakeware, and will report more detailed data on this later in this
consultation process.

Il. Sectoral initiatives

Collection schemes, initiatives from distributors

Some distributors have already taken some local initiatives to improve the collection of cookware and
bakeware articles, making use of existing recycling schemes for metals.?® Some local authorities also relay
the message that coated cookware should be brought to recycling centres.*°

36 European Aluminium. 2021. "Environmental profile report for the aluminium refining industry. Life Cycle
Inventory data (2017-2019) for the production of cast alloys from scrap and waste. November 2021.
https://european-aluminium.eu/wp-content/uploads/2022/08/2021-11-16 european-aluminium environmental-
profile-report-for-the-aluminium-refining-industry-1.pdf

37 European Aluminium. n.d. “A Low Carbon Footprint.” Accessed May 16, 2023. https://european-
aluminium.eu/projets/a-low-carbon-footprint/

38 Johnson, Jeremiah, B.K. Reck, T. Wang, and T.E. Graedel. 2008. “The Energy Benefit of Stainless Steel Recycling.”
Energy Policy 36 (1): 181-92. https://doi.org/10.1016/j.enpol.2007.08.028.

3% Terracycle. n.d. “Le Kiosque de Recyclage Gratuit Carrefour.” TerraCycle. Accessed May 16, 2023.
https://www.terracycle.com/fr-FR/brigades/carrefour-frt@46.43945823018682:2.0516999531444124z00m:5.

40 Recycle for Greater Manchester. n.d. “Pots, Pans and Saucepans.” Recycle for Greater Manchester. Accessed
May 16, 2023. https://recycleforgreatermanchester.com/what-do-i-do-with/pots-pans-saucepans/.
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Improving the collection and intake of metal for recycling of cookware and bakeware will play a role in
reaching the sustainability and circular economy objectives of the European Green Deal and Circular
Economy Action Plan.

Critically, fluoropolymers are distinct from non-polymeric PFAS when it comes to recycling. Metal
recycling processes can adequately address the presence of fluoropolymers in waste articles, preventing
the release of non-polymeric PFAS into the environment, and therefore eliminating potential sources of
human exposure. Existing regulations (BAT, Best Available Techniques) should take into account the
presence of fluoropolymers and the method by which they need to be treated and managed properly by
metal foundries.

Separation of waste

General metal recycling schemes are already in place in Europe. FEC estimates that about 1% of aluminium
and 0.1% of steel produced annually is used for the cookware and bakeware sector. Therefore, no specific
EPR (Extended Producer Responsibility) schemes for fluoropolymer coated cookware and bakeware are
needed, as the volumes would be too small to support such initiatives.

FEC supports regulatory efforts to improve recycling rates and sectoral efforts to inform and train the final
consumer to make use of the metal recycling stream for their products at the end of life. Metal recycling
must be a priority in the waste and recycling policy of the European Commission.

Ill. Fate of products at their end of life

Recycling and incineration rates vary widely between EU Member States. A maximum landfill target rate
of 10% rate has been established for 2035, and many Member States have already achieved or exceeded
this target.

Table 1 illustrates the varying levels of waste treatment across the EU.

FEC will demonstrate in the following section that none of the following end of life scenarios pose an
environmental risk (landfill, incineration metal recycling), provided proper BATs are established for metal
foundries and incinerators.

Germany*!

Germany provides a strong case study demonstrating that strict regulatory regimes and investment in
waste and recycling infrastructure can result in a minimum of waste ending up in landfill.

Only 0.4% of municipal (household) waste goes to landfill. There are existing waste collection systems for
paper, glass, biodegradable waste, electronic equipment and packaging materials. In most areas metal
waste can be brought to recycling sites. It is likely that bigger items like cookware and bakeware are
separated from the municipal waste stream. Thus, the majority of cookware and bakeware items go into
metal recycling or incineration.

41 Umwelt Bundesamt. 2013. “Ablagerungsquoten Der Hauptabfallstrome.” Umweltbundesamt. August 7, 2013.
https://www.umweltbundesamt.de/daten/ressourcen-abfall/ablagerungsquoten-der-
hauptabfallstroeme#ablagerungsquoten.
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FEC will provide more data at a later date on consumer behaviour when disposing of cookware and
bakeware articles at the end of life.

TABLE 1 — Waste fate by EU Member State

Rates of recovery and disposal of the total waste treated in the EU27, years 2017-2019%2

Disposal Recovery
corneiesy Landfilling and other Recovery composting
Grou Incineration (D10) operations (D1-D7, Material recycling and aerobic/anaerobic | Energy recovery (R1)
P D12) digestion

2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019

EU27 1% 1% 1% 25% 25% 24% 30% 31% 31% 17% 17% 18% 27% 27% 27%
Austria 0% 0% 0% 2% 2% 2% 26% 26% 26% 32% 33% 33% 39% 39% 39%
Belgium 1% 1% 1% 1% 1% 1% 34% | 34% 34% 20% 20% 21% 42% | 42% | 42%

Bulgaria 0% 0% na 62% 61% na 27% 30% na 8% 2% na 3% 7% na
Croatia 0% 0% 0% 75% 72% 66% 22% | 25% 30% 2% 3% 4% 0% 0% 0%
Cyprus 0% 0% 0% 83% 80% 81% 15% 17% 16% 2% 2% 2% 0% 1% 1%
Czech Republic 0% 0% 0% 48% 48% 48% 23% 23% 23% 11% 11% 12% 18% 17% 17%
Denmark 0% 0% 0% 1% 1% 1% 29% | 32% 34% 19% 18% 18% 51% | 49% | 48%
Estonia 0% 0% 0% 20% 23% 19% 26% | 26% 30% 4% 1% 3% 44% | 44% | 48%
Finland 0% 0% 0% 1% 1% 1% 27% 29% 29% 13% 13% 14% 59% 57% 56%
France 0% 0% 0% 21% 20% 20% 24% | 25% 26% 20% 20% 20% 34% 34% | 34%
Germany 1% 1% 1% 1% 1% 1% 49% 49% 48% 18% 18% 19% 31% 31% 32%
Greece 0% 0% 0% 80% 78% 78% 15% 15% 16% 4% 5% 5% 1% 2% 1%
Hungary 0% 0% 0% 49% 49% 51% 27% 29% 27% 8% 8% 9% 16% 13% 14%

Ireland 0% 0% na 23% 15% na 32% 30% na 9% 9% na 32% 43% na
Italy 1% 1% 1% 26% 24% 23% 30% | 32% 33% 22% 23% 23% 20% 20% | 21%
Latvia 0% 0% 0% 70% 68% 56% 19% 22% 35% 8% 7% 5% 3% 2% 3%
Lithuania 0% 0% 0% 33% 27% 25% 24% | 27% 31% 24% 32% 25% 19% 14% | 17%
Luxembourg 0% 0% 0% 4% 4% 4% 30% 30% 30% 19% 19% 19% 47% 47% | 47%
Malta 0% 0% 0% 88% 89% 91% 12% 11% 9% 0% 0% 0% 0% 0% 0%
The Netherlands | 1% 1% 1% 1% 1% 1% 26% | 27% 28% 28% 29% 29% 43% | 42% | 41%
Poland 2% 2% 1% 42% 42% 43% 27% 26% 25% 7% 8% 9% 23% 23% 22%
Portugal 0% 0% 0% 49% 51% 50% 13% 13% 13% 18% 18% 18% 21% 19% | 20%
Romania 0% 0% 0% 81% 83% 82% 7% 8% 8% 7% 1% 5% 4% 5% 5%
Slovakia 0% 1% 4% 61% 55% 52% 21% 27% 27% 9% 10% 12% 10% 7% 5%
Slovenia 5% 1% 0% 13% 12% 12% | 53% | 54% 52% 20% 21% 20% 10% 12% | 16%
Spain 0% 0% 0% 51% 54% 54% 18% 18% 18% 18% 17% 17% 13% 12% 11%
Sweden 0% 0% 0% 0% 1% 1% 31% | 30% 32% 15% 16% 14% 53% 53% | 53%

42 |nstituto Superiore per la Protezione e la Ricerca Ambientale. 2021. “Rapporto Rifiuti Urbani”. 355/2021.

December, 2021. https://www.isprambiente.gov.it/files2022/pubblicazioni/rapporti/rapportorifiutiurbani _ed-
2021-n-355-conappendice aggl8 01 2022.pdf
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Source: Instituto Superiore per la Protezione e la Ricerca Ambientale. 2021. “Rapporto Rifiuti Urbani”.
355/2021. December, 2021.
https://www.isprambiente.gov.it/files2022/pubblicazioni/rapporti/rapportorifiutiurbani ed-2021-n-
355-conappendice aggl8 01 2022.pdf

1V. Fate of fluoropolymers in landfill

Due to a number of factors, fluoropolymers are highly unlikely to degrade in landfill conditions. They have
high UV resistance, are not subject to degradation by microbiological activity, and fluoropolymer
decomposition temperatures are not reached in landfills. Their inertness to chemicals and insolubility in
water and other solvents adds to their stability in landfills. No toxic emissions from fluoropolymers in
landfills are expected.

“[Fluoropolymers have] particularly good UV resistance because of its very strong carbon- fluorine (C-F)
bond [almost 30% higher than the carbon-hydrogen (C-H) bond], which is the common side bond that
surrounds the carbon (C-C) backbone in a helix and protects it. Most fluoropolymers also do not have the
light absorbing chromophore impurities in their structure that can act as an initiator for photo-
oxidation.”*

The Interstate Technology Regulatory Council (ITRC, a USA State led coalition) explains that “the type of
PFAS (...) determines the relative environmental significance. Non-polymer PFAS (...) and some side-chain
fluorinated polymer PFAS are likely to pose greater risks when released to the environment than certain
fluoropolymer sources, such as the fluoropolymers PTFE (...). These fluoropolymers are considered to be
polymers of low concern because they are relatively stable, insoluble in the environment, and not
bioavailable”.*

RIVM (Dutch National Institute for Public Health and the Environment) incineration review states that
PTFE is stable at 260 °C without loss of mass. A PTFE coated article in landfill would therefore not
decompose at the temperatures found in a landfill.%

Guelfo et al also reiterate the inertness of PTFE and its lack of reactivity in the environment.*¢

Due to the stability of fluoropolymers under the environmental conditions experienced in landfills, they
are unlikely to degrade into non-polymeric PFAS, and therefore will not be a source of exposure to these

43 Cole-Parmer. 2018. “UV Properties of Plastics: Transmission and Resistance .” Coleparmer.com. October 15,
2018. https://www.coleparmer.com/tech-article/uv-properties-of-plastics https://www.coleparmer.com/tech-
article/uv-properties-of-plastics

4 Interstate Technology Regulation Council. 2021. “2.1 Environmental Significance — PFAS — Per- and
Polyfluoroalkyl Substances.” Pfas-1.ltrcweb.org. August 2021. https://pfas-1.itrcweb.org/2-1-environmental-
significance/.

45 ). Bakker | B. Bokkers | M. Broekman, RIVM report 2021-0143
https://rivm.openrepository.com/handle/10029/625409

46 Guelfo, Jennifer L., Stephen Korzeniowski, Marc A. Mills, Janet Anderson, Richard H. Anderson, Jennifer A.
Arblaster, Jason M. Conder, et al. 2021. “Environmental Sources, Chemistry, Fate, and Transport of Per- and
Polyfluoroalkyl Substances: State of the Science, Key Knowledge Gaps, and Recommendations Presented at the
August 2019 SETAC Focus Topic Meeting.” Environmental Toxicology and Chemistry 40 (12): 3234-60.
https://doi.org/10.1002/etc.5182.
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substances. As Section 1 demonstrates, fluoropolymers themselves are not a health or environmental
concern, and therefore their presence in landfills does not constitute a risk. Further, EU targets for
minimizing landfilling to below 10% by 2035 will further reduce any possible presence of fluoropolymer-
coated cookware and bakeware in landfills.

V. Fate of fluoropolymers in the metal recycling stream

The substrates used for fluoropolymer-based cookware and bakeware are recyclable. The majority of
fluoropolymer based coated cookware is aluminium, with stainless and carbon steel representing a
smaller portion of the overall category.

Aluminium recycling process:

“Coated scrap, like used beverage cans, is de-coated as an integrated part of the pre-treatment and
melting process. The metal is refined either in the holding furnace or in an inline reactor to remove gases
and other metals generally in the same way as for primary aluminium.” 4/

Table 2 - Process scheme for secondary aluminium production.

~(r

Melting Refining Casting

Chapter 1.A.2.b

Molten
Aluminium

Furnace

Source: European Environment Agency. 2019. “EMEP/EEA Air Pollutant Emission Inventory Guidebook
2019.” European Environment Agency. 2019. https://www.eea.europa.eu/publications/emep-eea-
guidebook-2019.

It is noteworthy that organic coatings on aluminium will not only be exposed to the temperature of the
main furnace where the aluminium is melted, but also to higher temperatures in afterburners designed
to mitigate emissions of VOCs and dioxins mainly.

“[An] important factor [in the control of aluminium recycling] is the combustion of organic coatings in the
pre-treatment or melting furnace and the extraction and abatement systems can all be designed to cope

47 European Environment Agency. 2019. “EMEP/EEA Air Pollutant Emission Inventory Guidebook 2019.” European
Environment Agency. 2019. https://www.eea.europa.eu/publications/emep-eea-guidebook-2019.
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with the treatment of these emissions. Fugitive emissions can be significant unless the fume collection
systems are well designed. Afterburners are used generally to convert unburned VOC to CO; and H,0.”

Table 3 — BAT-associated emission factors for source category 2.C.3 Aluminium production, secondary
aluminium production

BAT compliant emission factors
Code Name
NFR Source Category 2.C3 Aluminium production
Fuel N/A
Other Secondary aluminium, furnace processes, re-melting
95% confidence interval

Pollutant Value Unit Lower Upper
Dust 2-5 mg/Nm3
SOx <100 mg/Nm3
Chloride = 0.1 mg/Nm3
Dioxins = 0.1 ng TEQ/Nm3
HCl =5-10 mg/Nm3
VOC 10-30 mg/Nm3
HF = 0.1 mg/Nm3

Source: European Environment Agency. 2019. “EMEP/EEA Air Pollutant Emission Inventory Guidebook
2019.” European Environment Agency. 2019. https://www.eea.europa.eu/publications/emep-eea-
guidebook-2019.

Stainless steel recycling process

Steel mills melt both steel and stainless steel scrap, once cleaned, directly in an apparatus such as an
electric arc furnace. After that, the melt passes to a steel converter to remove excess carbon and nitrogen.
Once carried out, at a ladle station a final analysis process allows metallurgical adjustments to the
materials chemistry. Once formed into ingots the material is stored for later ongoing production
processes. 8

According to stainless steel manufacturers, the material is 100% recyclable and most stainless steels are
comprised of 60% to 90% recycled material, which is actually limited by the availability of stainless steel
scrap/ waste.*

Temperatures in these furnaces are typically between 1 400 and 1 800 °C. As the following section
demonstrates, the temperatures in recycling processes are sufficient to destroy fluoropolymers and
ensure no non-polymeric PFAS are emitted into the environment.

48 “Stainless Steel Recycling: How to Recycle Steel.” 2017. Montanstahl. July 10, 2017.
https://www.montanstahl.com/blog/recycling-stainless-steel

4 Ancon Building Products. n.d. “The Use of Stainless Steel.” Ancon (AU). https://www.ancon.com.au/about-
us/the-use-of-stainless-steel.
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VI. Review of incineration studies

According to the restriction dossier submitters, the assumed potential for emissions of non-polymeric
PFAS from fluoropolymers is overwhelmingly accounted for in the end of life stage (shown in Figure B.69
in Annex XV report). Consequently, a demonstration that fluoropolymers from food contact applications
can be adequately addressed in the waste stream would show that the category cannot be considered a
significant source of human or environmental exposure. The following studies represent the state-of-the-
art scientific knowledge on the question of fluoropolymer fate during incineration. The conditions in
incineration and recycling can be met to ensure full mineralisation of fluoropolymers after incineration.

e Fluoropolymers, including PTFE, are completely destroyed under specific incinerator operating
conditions.

o Yamada et al.*° studied textiles and paper treated with fluorotelomers at temperatures
of 1,000 °C and residual times of 2 seconds. They found that they will be destroyed and
will not be a source of PFOA in the environment.

o According to a 2019 study from the Karlsruhe Institute of Technology, municipal
incineration of PTFE did not result in significant generation of studied PFAS at
temperatures between 870 and 1 020 °C. Instead, the PFAS degraded mainly into
hydrofluoric acid and carbon dioxide.>!

o According toa 2021 report by the Dutch RIVM, PTFE is reduced to a fully mineralized state
after 2 seconds of incineration at 850 °C. At incinerator bed temperatures, which
generally range between 900 and 1 100 °C, PTFE and other fluorinated polymers are
expected to fully degrade into small fluorocarbon molecules. For a high degree of thermal
degradation, temperatures higher than 850 °C are required.*?

o In 2023, an independent study of PFAS in hazardous waste incineration in Utah showed a
thermal destruction of more than 99.9999 % at temperatures of 1 154 °C.53

e In the JRC Science Report to the European Commission on the “Best Available Technology (BAT)
Reference Document for the Non-Ferrous Metals Industries”, it is recommended to use

50 Yamada, Takahiro, Philip H. Taylor, Robert C. Buck, Mary A. Kaiser, and Robert J. Giraud. 2005. “Thermal
Degradation of Fluorotelomer Treated Articles and Related Materials.” Chemosphere 61 (7): 974-84.
https://doi.org/10.1016/j.chemosphere.2005.03.025

51 Aleksandrov, Krasimir, Hans-Joachim Gehrmann, Manuela Hauser, Hartmut Matzing, Daniel Pigeon, Dieter Stapf,
and Manuela Wexler. 2019. “Waste Incineration of Polytetrafluoroethylene (PTFE) to Evaluate Potential Formation
of Per- and Poly-Fluorinated Alkyl Substances (PFAS) in Flue Gas.” Chemosphere 226 (July): 898-906.
https://doi.org/10.1016/j.chemosphere.2019.03.191.

52 Bakker, J., B. Bokkers, and M. Broekman. 2021. “Per- and Polyfluorinated Substances in Waste Incinerator Flue
Gases.” Rijksinstituut voor Volksgezondheid en Milieu RIVM. December 8, 2021.
https://rivm.openrepository.com/handle/10029/625409.

53 Quinn, Megan. 2023. “Clean Harbors Says It Can Destroy More than 99% of PFAS at Incinerator Facility.” Waste
Dive. January 23, 2023. https://www.wastedive.com/news/clean-harbors-incinerator-pfas-forever-
chemicals/640829/.
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absorbents such as calcium hydroxide to remove gaseous components.>* Fei Wang et al.>> showed
that the mineralisation ratio of polytetrafluoroethylene (PTFE) particles by calcium hydroxide
could reach 80% or higher when the temperature was above 400 °C.

From this set of literature data, there seems to be a set of parameters that allow full mineralisation of
fluoropolymers by using a combination of incinerators, filter systems and afterburners even in the
municipal waste stream.

As the above referenced studies and analyses show, fluoropolymers from food contact applications are
unlikely to result in significant environmental emissions during the end of life phase. Landfilling, which
represents a shrinking share of total EU waste management, is an unlikely source of PFAS emissions from
fluoropolymers, due to the stability of the substances and lack of high ambient temperatures. Recycling
and incineration, using adapted BATs that take into account PFAS control, would result in full
mineralisation of fluoropolymers, thereby preventing any degradation into non-polymeric PFAS. Due to
these factors, the restriction of fluoropolymers for food contact uses would be disproportionate, as their
use would not result in meaningful exposure for humans or the environment.

54 Cusano, Gianluca, Miguel Rodrigo Gonzalo, Frank Farrell, Rainer Remus, Serge Roudier and Luis Delgado Sancho.
2017. “Best Available Techniques (BAT) Reference Document for the Non-Ferrous Metals Industries : Industrial
Emissions Directive 2010/75/EU (Integrated Pollution Prevention and Control)”. 2017. doi:10.2760/8224

5> Wang, Fei, Xingwen Lu, Xiao-yan Li, and Kaimin Shih. 2015. “Effectiveness and Mechanisms of Defluorination of
Perfluorinated Alkyl Substances by Calcium Compounds during Waste Thermal Treatment.” Environmental Science
& Technology 49 (9): 5672-80. https://doi.org/10.1021/es506234b.
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Section 4 — Technical availability of alternatives

The cookware and bakeware industries widely use fluoropolymers due to their unique combination of
properties (e.g. non-stick, high temperature resistance, durability, heat conductivity, and resistance to
abrasion). Ceramic cookware, the only tentative non-stick alternative, has lower non-stick durability and
performance, requiring more frequent replacement with an increased environmental impact and price
inflation for European consumers.

There is no guarantee that, even with R&D investment and sufficient transition timing to complete all the
transformation steps, alternatives can be found without compromising the high performance, durability,
and functionality which are essential to maintain European competitiveness over Asia.

Based on this, a restriction is not justified, due to the fact that proposed alternatives are not of sufficient
performance or durability.

I. Description and technical properties of main food contact articles for cookware and bakeware

The Annex XV restriction proposal elaborates a list of alleged alternatives to fluoropolymer based non-
stick coatings for use in consumer and professional cookware. This list includes:

e Ceramic

e Silicone based coatings and silicone bakeware

e Stainless steel

e Hard anodized aluminium

e Enamel

e Pre-seasoned iron/steel

Production of materials and coatings used for cookware and bakeware

e Fluoropolymer based coatings are produced from an aqueous dispersion of small fluoropolymer

particles.
There are two major application technologies: spray coating of already finally shaped bodies of
cookware and roller coating of sheet material or discs, which are shaped into their final design
after curing of the coating. Fluoropolymer based non-stick coatings have been improved since
their introduction to the market 70 years ago and have reached a high level of technical maturity.
Modern fluoropolymer-based coatings consist of 2 to 6 layers.

e What is known as ceramic non-stick coatings are produced using the sol-gel technique, comprised
of silica-sol and silane. During the hydrolyzation of the silane, alcohols are formed resulting in a
release of volatile organic compounds (VOC) during curing.

Today’s coatings consist of one or two layers. The production of coatings with more layers is
difficult because the non-stick properties hinder interlayer adhesion. Although the sol-gel
technology was first developed in the 1800s, the first cookware coatings using it appeared on the
market only around 2007. The performance of these coatings has improved continuously, but the
technology has not reached a level of maturity equivalent to fluoropolymers yet.

Due to the hardness of the ceramic coating, it can be applied only on preformed shapes. So far,
ceramic coated cookware and bakeware cannot be produced from roller coated sheets or discs.

26





e Especially bakeware, which is used at lower temperatures compared to frying pans is often coated
with silicone. To create the coating, a silicone resin is applied on the surface. Side products, mainly
alcohols, are created during this process. To avoid deterioration of silicones, temperatures of 230
°C *® should not be exceeded during use.

e Duetoitsinherent chemical resistance, stainless steel is the only metal which can be used without
protective coating even with salty or acidic food. However, the non-stick performance of stainless
steel is poor and substantial amounts of oil or fat are required during the cooking/baking process
to avoid sticking of food at temperatures above 140 °C.

e Hard anodizing is a process creating an aluminium oxide layer by an electrochemical process in
acidic solution (e.g. sulfuric acid). The result is a surface layer, which increases the hardness and
the chemical resistance, but it does not provide useful non-stick performance. Today it is largely
used as surface modification prior to further coating.

e Enamel coatings in cookware are glass-like surface is very hard but provides only limited non-stick
performance. In general, it is applied to cast iron and steel.

e Silicon rubber for bakeware is made of crosslinked silicone polymers. It is a soft material which
use is typically restricted to pastry and backing.

e There are also pre-seasoned articles made from cast iron and forged carbon steel on the market.
After shaping, waxes or oils are burned into the surface. This layer needs to be maintained by the
consumer. It provides some mechanical and corrosion resistance and to a limited extent non-stick
performance. The usage of fat or oil is recommended.

1. The key functions of fluoropolymer coatings

Fluoropolymer-coated, in particular PTFE-coated, cookware and bakeware have a range of properties
which have made them the preferred choice for consumers. These properties are commonly selected in
public consumer tests on cookware.

e Non-stick: Thanks to the C—F (carbon-fluorine) bond, presenting the highest bond energy in
organic compounds, “PTFE exhibits superior self-lubrication and non-stick properties, and
chemical and thermal resistance”.” Thereby, the fluoropolymer PTFE is intrinsically non-stick,
providing:

o Predictable cooking results by preserving food texture, avoiding risk of burning and
reducing food waste

o No/low fat use during cooking

o Easy cleaning and lower use of detergent and water during the cleaning phase

e Chemical resistance: A scientific study>® shows that PTFE-based systems are inert to chemical
interactions, determined by the general inertness of fluoropolymers. While all PTFE-based
systems in this study turned out to be completely inert to chemical interactions during dishwasher

56 BfR recommendation LI, https://www.bfr.bund.de/cm/349/LI-Temperature-Resistant-Polymer-Coating-Systems-
for-Frying--Cooking-and-Baking-Utensils.pdf

57 Rossi, Stefano, Federico Valdre, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods
for Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287—
1301. https://doi.org/10.1007/s11998-022-00611-3.

58 Rossi, Stefano, Federico Valdré, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods
for Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287—-
1301. https://doi.org/10.1007/s11998-022-00611-3.
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cycles, sol-gel coated ceramics exhibited inferior properties, i.e. they were more sensible to
degradation and loss of performances after dishwasher cycles.

e Abrasion resistance: PTFE coatings have high abrasion resistance, due to the combination of the
coating’s ductility, adhesion, and low friction.

e Heat resistance: Pyrolysis of food starts at 180 °C, while PTFE is known to start to deteriorate at
an extremely slow rate above 260 °C. Above 360 °C, the degradation of PTFE starts to be
measurable. These temperatures ensure that PTFE-coated cookware has good heat resistance.
According to the German Federal Office for Risk Assessment (BfR), even above 360 °C the
concentration of decomposition gases resulting from PTFE-coated cookware is so low that there
is no health risk for users.

e Corrosion resistance: PTFE coatings provide a functional barrier to aluminium corrosion.

e Overall durability: The resistance of PTFE to degradation and loss in performance makes the
coating much more durable than ceramic, especially for long lasting non-stick properties. “Sol-gel
coatings, despite being proposed as valid alternatives to PTFE ones, do not achieve the same
quality standards in terms of releasing properties, being in addition much more sensible to
degradation and loss in performances.”>®

e Healthy cooking: “Cooking dinner frequently at home is associated with consumption of a healthier
diet ...” according to Wolfson et al.?°. The easier the cooking process, the more people will cook
at home. Thereby, the excellent non-stick performance of PTFE coated cookware facilitates and
improves home cooking by consumers including the less experienced ones. Furthermore, cooking
with less fat will bring additional health benefits.

Coatings are essential for the use of aluminium in cookware and bakeware, as they form a barrier
preventing aluminium corrosion when the food contact article is used with acidic or salted food. Among
them, fluoropolymer-based non-stick coatings are especially prevalent and have been used in cookware
and bakeware since the mid-1950s.

Aluminium in cookware and bakeware is of particular interest because of the favourable thermal
properties compared with stainless steel. “Aluminium has a very high thermal conductivity of 205 W/(m/K)
which explains its ability to heat up quickly and cook food evenly. Aluminium cookware is also affordable,
relatively lightweight, and durable.”®*

I1l. Criteria for Alternatives

Criteria used to assess alternatives must consider all aspects of the product performance including
technical performance, economic viability, and consumer expectations and needs.

Several alternatives to fluoropolymer-coated cookware are described in the Annex XV proposal. The
following criteria must be used to qualify alternatives to fluoropolymer-coated cookware:

53 Rossi, Stefano, Federico Valdre, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods
for Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287—
1301. https://doi.org/10.1007/s11998-022-00611-3.

60 Wolfson, Julia A, and Sara N Bleich. 2014. “Is Cooking at Home Associated with Better Diet Quality or Weight-
Loss Intention?” Public Health Nutrition 18 (8): 1397-1406. https://doi.org/10.1017/s1368980014001943.

61 “The Impacts of Thermal Conductivity on Cooking Technique.” 2021. Thermtest Inc. August 30, 2021.
https://thermtest.com/the-impacts-of-thermal-conductivity-on-cooking-technique.
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e Durable non-stick performance

e Chemical and mechanical resistance

e Stability at frying/baking temperatures
Stainless steel, enamel cookware, and anodized aluminium are not a credible alternative to
fluoropolymer-coated cookware, as they are not non-stick, and are generally chosen for different
applications in both consumer and professional settings. This leaves ceramic coatings to be considered as
the only credible alternative in the rest of the document. Silicone could be an alternative limited to use in
controlled temperature applications such as ovenware and bakeware.

IV. For consumers, PTFE cookware has better properties than ceramic in terms of non-stick
performance, non-stick durability, and abrasion resistance, resulting in higher longevity.

e At present, ceramic coatings have not achieved the same level of non-stick durability and
performance as PTFE:

o According to a study by Rossi et al, the C—F bond in PTFE provides superior self-lubrication
and non-stick properties, and chemical and thermal resistance compared to sol-gel
ceramic coatings.®?

o This study demonstrated also that the main concern with sol-gel non-stick coatings is
their reliability over long periods of usage and when subjected to wear. Unlike PTFE
coatings, ceramic coatings are not “intrinsically non-stick, relying only on the action of the
functionalized groups of the top-coat, which can be easily removed by everyday usage.”
This makes ceramic coatings more susceptible to abrasion, degradation, and loss of
performance, contributing to their inferior quality in terms of non-stick durability.

o “Sol-gel coatings, despite being proposed as valid alternatives to PTFE ones, do not
achieve the same quality standards in terms of releasing properties, being in addition
much more sensible to degradation and loss in performances.”®

o Consumer evaluations of ceramic and PTFE-coated cookware show that ceramic
cookware requires replacement more often due to lower durability, resulting in a
potentially larger environmental impact and price inflation for European consumers.%

e Confidential data on durability and consumer preference for fluoropolymers over ceramic would
be shared by individual company contribution

62 Rossi, Stefano, Federico Valdré, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods
for Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287—-
1301. https://doi.org/10.1007/s11998-022-00611-3.

63Rossi, Stefano, Federico Valdré, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods for
Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287-1301.
https://doi.org/10.1007/s11998-022-00611-3.

64 Palermo, Andrew. 2020. “How Long Do Non-Stick Pans Last? (When to Replace).” Prudent Reviews. September
24, 2020. https://prudentreviews.com/how-long-do-non-stick-pans-last/.
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V. Other coated and uncoated products are not non-stick, and should not be considered as viable non-
stick alternatives

e Other uncoated products (stainless-steel, anodized aluminium, iron) as well as coated ones
like enameled cast iron, are not non-stick, and therefore, should not be considered as viable
non-stick alternatives.

o Stainless-steel, anodized aluminium, cast iron, iron and enamel coated products could
not be considered as non-stick alternatives. The "non-stick" performance is rated
using a normative test based on cooking a "fried egg”. These tests are based on
specific norms NF D21-511 and BS7069.

o Non-stick properties are one of the key criteria for consumers, since they make
cooking easier and faster, requiring less oil or butter, and are easier to clean, making
them less prone to scratching or damage.

o Documentation and studies on consumer preferences and purchasing behaviours will
be available to ECHA through specific FEC member company submissions.

o Adverse effects of other cookware categories:

o The added cost of pans without non-stick properties is in potential adverse health
effects: potential for burning food during cooking process.

o As non-PTFE options either do not possess non-stick capabilities at all, or they do not
perform as well, the use of added fat is required when cooking. This presents an
added health risk to consumers.

o The cleaning of pans without non-stick properties requires more water and detergent,
resulting in a further higher impact on the environment.5°

VI. Elements of Life Cycle Analysis

Alternatives to fluoropolymer based coated cookware and bakeware should be judged not only on their
ability to respond to consumers’ needs but also on a full evaluation of their life cycle. Here FEC presents
some key elements of life cycle analysis demonstrating that ceramic sol-gel-based cookware is not an
equivalent alternative to their fluoropolymer-based counterparts, but rather an additional choice for
consumers to suit specific cooking behaviours.

e A notable difference between the sol-gel ceramic coating process and the equivalent
fluoropolymer-based coating process is in the amount of volatile organic compounds involved.
When using a trimethoxy-based silane precursor to produce a sol-gel ceramic coating, an
equivalent of three moles of methanol are produced for one mole of precursor.

e Fluoropolymer-based coated cookware and bakeware has been used, researched, and improved
for 70 years, while ceramic-coatings have been in use for 20 years. This also applies to continuous
improvement of the manufacturing process of the cookware and the coating.

e The Cookware and Bakeware Alliance illustrated the difference between the life span of ceramic
coated cookware versus fluoropolymer-based coated cookware: “Ceramics [coated cookware]
rely on siloxane chemistry for non-stick properties, so the release characteristic may diminish over

6> Dieter Drohmann, Jaime Sales, Francisco Hernandez Lara Dickens. 2021. “Regulatory management option
analysis for fluoropolymers”. CHEMSERVICE. 4 November, 2021.
https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104 FP_ RMOA Final 3.pdf
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time. (...). By comparison, conventional non-stick PTFE coatings provide very good release for a
longer period of time.”

e Considering that the loss of non-stick properties is a key driver for replacing cooking utensils,
ceramic coated cookware suffers from a shorter lifespan compared to fluoropolymer-based
counterparts.

e Consumer evaluations of ceramic and PTFE-coated cookware agree that ceramic cookware
requires replacement more often due to lower durability, resulting in a potentially larger
environmental impact and price inflation for European consumers.®’

In summary, ceramic cookware is the only directly comparable alternative to fluoropolymer-
coated cookware, due to its non-stick properties. This is reflected in strong consumer demand for non-
stick cookware, compared to other proposed alternatives. Studies and consumer evaluations reliably
demonstrate that ceramic cookware is an inferior alternative to fluoropolymer-coated cookware, largely
based on its lower non-stick durability, requiring more frequent replacement, and thereby implying an
increased environmental impact and price inflation for European consumers. Based on this, a restriction
is not justified, due to ceramic (or other proposed alternatives) not being of sufficient performance or
durability.

66 “Guide to cookware and bakeware”. The Cookware & Bakeware Alliance. n.d.
https://cookwareandbakeware.org/wp-content/uploads/2022/04/Guide-to-Cookware-Bakeware.pdf

67 palermo, Andrew. 2020. “How Long Do Non-Stick Pans Last? (When to Replace).” Prudent Reviews. September
24, 2020. https://prudentreviews.com/how-long-do-non-stick-pans-last/.
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Section 5 — Economic availability of alternatives and social impacts

The PFAS restriction proposal, as it is currently framed, would have significant economic and social
impacts on the bakeware and cookware industry, leading to the potential cessation of important parts of
the business:
e Ceramic coatings is considered as the only potential alternative to fluoropolymer based non-stick
cookware and bakeware.
e European producers will have to face very important costs for R&D and production lines
transformation

o Building of spray production lines: production of ceramic coatings is not compatible
with roller coating technology, covering at present a significant portion of European
fluoropolymer-coated cookware production.

o Adaptation of spray production lines: ceramic coating, the main alternative considered
for cookware now, requires new line set ups, even when already using spray technology
to produce fluoropolymer coated cookware.

o R&D costs: to find performance and cost competitive alternatives to fluoropolymers,
diversify product offering, prevent loss of competitiveness, revenue, and maintain brand
reputations.

o The transition will be difficult because of shortage in the supply chain

e Job losses in Europe will be permanent, as the loss of industrial structure and know-how would
make any re-industrialization plan in Europe nearly impossible, particularly if market share is lost
to cheaper non-EU producers.

o Some parts of the industry will have to cease automatically and irreversibly their
production (European production destined to export markets, which is a significant part
of European cookware production, as well as most of R&D centres)

o Some companies, especially SMEs will not be able to absorb the costs of transition
(reconstruction of roller coating lines, not compatible with ceramic production)

o Other European manufacturers will face high transformation costs and R&D costs,
undermining their effort to stay competitive over Asian production

On this basis, the members of FEC Europe recommend the following:

e The most realistic transition time estimated by the cookware and bakeware sector to complete
all the transformation steps would be 12 years (cf table 4), but even in this case there are
substantial risks of major adverse economic impacts.

o Transformation costs will be too high to be bearable for some European companies,
particularly SMEs or smaller firms, resulting in the inability to continue business from
these companies

o Transformation of lines and investments in R&D will eventually be absorbed by the most
resilient companies, but costs will be significantly lower in Asia than in Europe,
undermining the effort of European producers to stay competitive over Asia, and
incentivising offshoring

o There is no guarantee that suitable alternatives can be found without compromising
crucial factors such as high performance, durability, and functionality. These qualities are
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vital for European producers to maintain their competitive advantage and their industry
presence in Europe
e Given the high economic risks associated with the restriction, even in the case of a transition
time of 12 years, the bakeware and cookware sectors request the exclusion of fluoropolymers
from the scope of restriction for use in cookware and bakeware, because:

o Fluoropolymers have not been demonstrated to have negative health concerns and their
use by the cookware and bakeware industries is unlikely to result in significant
environmental emissions during the manufacturing, use and end-of-life phases (see
sections 1-3).

o The restriction is not proportional to the economic risks. Even if a 12-year derogation
were granted, only the most resilient European producers will be able to continue
manufacturing in Europe, while others will have to close their facilities or offshore them.
With the minimal risks presented by fluoropolymer-coated cookware, the economic
disruption is disproportionate to the gains in protection afforded to EU citizens.

Fluoropolymers should not be restricted because they are safe. The lack of risks from fluoropolymers
imply that the restriction proposal is disproportionate regarding the huge economic impacts of the
proposal.

Additional data on economic impacts

To provide concrete evidence on the impact of the proposed PFAS restrictions on the cookware and
bakeware industry in Europe, FEC will complete its response as follows:

1: An independent economic impact assessment will be submitted by FEC in a second contribution
before September 2023
An independent study is being carried out by the consultancy firm Ricardo. It aims to shed light on:
1. The potential economic impacts of the restriction proposal on the bakeware and cookware
industries (manufacturing sites in Europe using fluoropolymers/PTFE, number of
employees, investment costs needed to transition, elements of European production of
fluoropolymer-coated cookware destined for export markets that will have to stop
immediately after the transition period or be offshored outside of the EU) and the wider
economy (missing state tax revenues, knock-on effects)
2. The potential social impacts of the restriction proposal (impacts on European employment)

2: Individual member contributions

At the same time, some FEC members will provide ECHA with their individual contributions. In doing
so, they will be able to share with ECHA data covered by confidentiality, including figures highlighting
the considerable economic impact of the proposal (confidential information on industrial
transformation costs for companies; the expected cookware price inflation for the consumer; data
on consumer preference for fluoropolymers over ceramic, among other topics)

All these documents will provide ECHA with quantified and sourced data on this proposal for the
sector.
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I. Impact of the proposal on research and development

If European manufacturers are compelled to cease using fluoropolymers in their production, time and
investments in research and development will be required to develop equivalent coatings, improved
technologies and adapted products to stay competitive, match the expectations of consumers and avoid
industry failure.

The proposed restriction would require the following efforts from companies in research and
development and adapted product design:

e Undertaking research and development to find effective and cost competitive alternatives to
fluoropolymers and to develop sufficient diversity on the market could take between 3 (to adapt
existing technology) to 5 years (for a breakthrough, to find a product as performant as
fluoropolymers for the consumer), with a high risk of failure in this research.

o Status of the innovation: The fluorine content gives fluoropolymers their exceptional
non-stick performance and the carbon-fluorine bond gives its resistance to high
temperatures. Researchers need sufficient time to create suitable innovations for
alternatives, even though research on the topic has been conducted for more than 15
years, so far without satisfactory outcomes. Alternative coating technology available
now needs to be improved to respond to the demand of the market (estimated 3 years).
The extent to which high non-stick performance and durability can be achieved without
fluoropolymers through research and development to satisfy all consumers is presently
unclear, and could take up to 5 years, with a very high risk of failure.

o The challenge of conducting R&D: Studies ®® and consumer evaluations reliably
demonstrate that ceramic cookware is an inferior alternative to fluoropolymer-coated
cookware, largely based on its lower non-stick durability, requiring more frequent
replacement, and thereby implying an increased environmental impact and price inflation
for European consumers. European manufacturers need to invest in advanced alternative
technologies and diversify product offerings to prevent loss of competitiveness, revenue,
and maintain their brand reputations.

e R&D is also needed for technological development, to use this innovation in a safe, cost- and
quality-effective process, to deliver an economically viable solution (3 to 5 years). Technology
development will need to find solutions that exclude fluoropolymers from the components of the
machines themselves, which will add another level of R&D to create new production technologies.

e Development of an adapted product offer (3 years): this step requires the analysis of consumer
expectations, the creation of ranges (range concepts, functional proposals, price, design, colour,
choice of coverings), the validation of ranges and prototypes by quality and quantity consumer
studies.

e Certification, approval time, market tests, local authorities' approval are needed for any
innovation to be put on the market to fulfil the regulatory requirements as they exist today
(typically 1 year).

e The conception of products must be adapted to markets (typically 2-3 years) to ensure the
product suitability in real cooking conditions in different geographies (recipes, kitchen tools, etc).

68 Rossi, Stefano, Federico Valdré, and Massimo Calovi. 2022. “Validation of Adhesion Characterization Methods
for Antistick Coatings Applied in Cooking Systems.” Journal of Coatings Technology and Research 19 (4): 1287—-
1301. https://doi.org/10.1007/s11998-022-00611-3.
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The proposal will have the following economic impacts on R&D, product offer and market:

In the absence of a transition period to facilitate research and development towards finding
competitive alternatives to fluoropolymers for European markets, non-EU cookware producers
will fill the consumer demand in the interim. Lack of R&D and technical differentiation means that
competition with non-EU manufacturers will be solely on price.

Export markets will be impacted as well as European manufacturers will lose the market share or
will have to delocalise production to continue to service these markets.

The time needed to transition will open the door for other cheaper, non-EU alternatives to
increase their presence in the market, risking an enduring loss of market share for European
manufacturers.

This R&D-intensive transition will be limited by an overload in the R&D departments of coating
manufacturers. All manufacturers would turn to them at the same time to find specific solutions.
Raw material suppliers are shared with other high-volume industries risking important delays for
R&D for cookware and bakeware articles and creating additional costs because of lower volumes
or product prioritization.

R&D on fluoropolymer-based coatings would have to move out of Europe to serve markets
outside of the EU. Consequently, the work of the whole R&D and quality departments of the
coating industry might move out of Europe with significant impact on jobs and knowhow for the
industry.

Any transition would take considerably longer than expected in the restriction proposal. Any shorter
transition period than 12 years would impose a higher burden on European producers, which are able
to handle R&D and transformation costs.

Nevertheless, there is no guarantee that suitable innovation can be found without compromising crucial
factors such as high performance, durability and functionality. These properties are essential for
European producers to maintain their competitive advantage over Asian counterparts.

Il. Impact of the proposal on manufacturing and the supply chain

The proposal will require companies to make the following efforts to adapt and/or rebuild production

lines:

The switch from cookware and bakeware coated with fluoropolymers to alternative coatings will
require heavy investments to change production equipment in Europe.

o Adaptation of spray coating production lines: ceramic coating, the main alternative
considered for cookware now, requires new line set up even when already using spray
technology. Any European transition to ceramic will therefore require heavy industrial
transformation to adapt spray technology.

o Reconstruction of production lines: production of ceramic coatings is not compatible
with roller coating technology, covering at present a significant portion of European
cookware production. The transformation of roller coating lines will result in write-offs of
investments into these production lines.

The cookware sector estimates industrial investments to be four times less expensive and faster
in China compared to Europe if there is a need to transform a factory to meet European demand
in ceramic cookware.
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o This estimation is based on difference in raw material and labour costs but also on the
difference in safety devices and lower regulatory constraints required in each region. It
reinforces the risk of loss of competitiveness of European industry and the risk of
delocalisation.

o Adaptation (from spray PTFE to spray ceramic) as replacement of lines (from roller coating
to spray ceramic) takes 1 year per line but can only occur one line at a time to avoid
stopping the production process (i.e. 5 years are needed if the company operates 5 lines)

o Staff training and safety measures will have to be undertaken by companies, taking at
least 6 months.

The proposal will have the following economic impacts on the supply chain, the production, the industrial
infrastructure and the European workforce:

e The massive investments in rebuilding and/or adapting lines will increase the cost of the final
cookware or bakeware articles for the consumer. The alternative for the consumer would be to
buy cheaper cookware and bakeware imported from outside of Europe.

e Asignificant part of European production facilities will have to close permanently:

o Some companies, especially SMEs, will not be able to absorb the costs of transformation.

o All European industrial structure for fluoropolymer-coated cookware destined to export
markets, which is a significant part of European cookware production, will have to be
closed and move out of Europe.

o Consequently, job losses will be permanent, as the loss of industrial structure and know-
how would make any re-industrialization plan in Europe nearly impossible, particularly if
market share is lost to cheaper non-EU producers.

e New investments in rebuilding or adapting production lines will be likely to encounter difficulty
due to supply chain shortages.

o Restriction on fluoropolymers also has the potential to impact new machinery and spare
parts of existing machinery in Europe. There are a significant uncertainty and potential
bottlenecks in acquisition of new and repair of existing production equipment.

o The demand in raw material and spare parts to build and adapt production lines will
probably increase at the same time, with a risk of shortages.

o The shorter lifespan of ceramic coating in comparison to PTFE coating as well as the lower
productivity of spray (compared to roller coating), will generate uncertainty on European
manufacturers capacity to adapt rapidly to the growing demand induced by the higher
frequency of replacement of products with alternative coatings.

Table 4: Indicative transition timing and steps to move away from fluoropolymers evaluated at sectoral
level in Europe

(a) R&D, coating development 3 years (to adapt the existing technology) to 5
years to get a breakthrough with a product as
performant as fluoropolymers

(b) R&D, technology development 3-5 years to deliver and economically viable
process

(c) Product offer 2-3 years

(d) Production line replacement 1-2 years but replacement one line at a time to

(Ordering machinery; installation) avoid stopping the production process (i.e. 5

years if the company has 5 lines)
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(e) Local authorities’ approval 1 year

(f) Staff training and safety measures (in 6 months in parallel with production line
parallel) replacement
(g) Commercial deployment in different 2-3 years

markets (Product adaptation, product stock
clearance, change merchandising)

Some of these activities could be run in parallel. The sector estimates that 12 years is needed for the sector
to transition. Below 12 years, more activities need to be run in parallel with very high economic risk, risk
of failure and risks for employment levels.

Comments:

Most companies would like to differentiate their product and adapt the existing technology, with
heavy investments, and steps (a) to (g) will apply.

Even for companies that are willing to use existing technology, steps (b) to (g) will apply, with
heavy investments and long delays. This will be only possible for companies able to absorb the
economic impacts of the transition.

11l. Impact of the proposal on sales, exports and distribution

The proposal will require companies to make the following efforts to adapt their distribution processes:

Distribution: Retailers will need to get rid of their stocks of fluoropolymer-based products in a
short period of time, to replace it with alternatives.

Change merchandising: Existing commercial brands might disappear, replaced by new ones with
alternative products, causing important additional costs regarding merchandising in general.

The proposal will have the following economic impacts on the distribution process:

Export markets: Without a sufficient transition timing, European manufacturers producing in
Europe would immediately lose their export market shares of PTFE cookware and bakeware,
unless they delocalise their production out of Europe, with consequences on European
employment and know-how. Time and investments are required from European manufacturers
to find innovative products to keep their market shares in export markets.

Competitiveness: Asian factories will still be able to produce fluoropolymer-coated products that
will allow them to absorb the extra cost of more expensive products. For a similar capacity,
investments in Asia are notoriously lower. Additionally, one must consider the loss of productivity
when moving from roller coating to spray coating applications. European brands image might
suffer because of lower lifespan of alternative products, leading the consumer to move to cheaper
alternatives manufactured outside Europe.

Imports/enforcement: European authorities will have to strictly control imports to maintain a
level playing field in Europe.

IV. Economic impact of the proposal for the end consumer: inflation, export markets, consumer

warranty, need for renewal and risk of carbon leakage

e Price inflation for the end consumer in Europe: The cost of the transition to alternatives,
especially on a short timeframe, would have considerable economic impacts on cookware and
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bakeware companies. Those costs will increase in the end the pricing of products, which will
have a direct impact on the end customer, due to:

o Investments required to transform production lines, factories, stock management
systems and to train employees.

o The efficiency loss on production lines and global distribution chains.

o The scrapping of remaining fluoropolymer-coated products with destruction of
stocks.

o European manufacturers produce under performant ecological and social regulations,
whereas there is a notable lack of such regulations in Asia, and any transition in Asia
is therefore faster and cheaper.

o Insufficient timing to transition would make these economic impacts even more acute
for European cookware and bakeware producers and would open the door for other
cheaper, non-EU alternatives to increase their presence in the market.

o Producers need time to invest and develop new solutions to stay competitive over
Asia and offer affordable prices for European consumers.

o Higher frequency of replacement of products with alternative coatings.

Need for renewal: The lifetime of ceramic non-stick products is shorter than PTFE coated
products and consumers will replace them more often. This will be substantiated by FEC
member contributions, as it is not possible to aggregate data at sectoral level for
confidentiality reasons.

Risk of environmental contamination: European manufacturers produce under high
regulatory standards, with performant ecological and social regulations, whereas there is a
notable lack of such regulations in Asia. With insufficient transition timing, European
manufacturers will lose their European production for export markets to cheaper countries
(where the rules on production are not mature enough in terms of environmental control) as
well as parts of their part of their European production for the EU domestic market.
Consumer warranty: Today, warranty periods protect customers with a two-year delay on the
product; those warranties won't be respected without a reasonable delay. European Union
regulation provides that manufacturers should provide replacement or repair solutions in this
period. The actual transition period won't be sufficient to do so.

V. Recommendation of the cookware and bakeware sector

o The most realistic transition time estimated by the cookware and bakeware sector would be 12
years to complete all the transformation steps

Table 4: Indicative transition timing and steps to move away from fluoropolymers evaluated at sectoral

level in Europe

(a) R&D, coating development

3 years (to adapt the existing technology) to 5
years to get a breakthrough with a product as
performant as fluoropolymers

(b) R&D, technology development

3-5 years to deliver and economically viable
process

(c) Product offer

2-3 years

(d) Production line replacement
(Ordering machinery; installation)

1-2 years but replacement one line at a time to
avoid stopping the production process (i.e. 5
years if the company has 5 lines)

38





(e) Local authorities’ approval 1year

parallel)

(f) Staff training and safety measures (in 6 months in parallel with production line

replacement

(g) Commercial deployment in different 2-3 years
markets (Product adaptation, product stock
clearance, change merchandising)

Some of these activities could be run in parallel. The sector estimates that 12 years is needed for the sector
to transition. Below 12 years, more activities need to be run in parallel with very high economic risk, risk
of failure and risks for employment levels.

Comments:

o Most companies would like to differentiate their product and adapt the existing technology,
with heavy investments, and steps (a) to (g) will apply.

o Even for companies that are willing to use existing technology, steps (b) to (g) will apply, with
heavy investments and long delays. This will be only possible for companies able to absorb
the economic impacts of the transition.

e Nonetheless, a 12-year derogation for the cookware sector would not eliminate heavy costs
and very high economical risks:

O

transformation costs will be too high to be bearable for some European
companies, among which the less resilient and some SMEs, resulting in the
collapse of those actors

transformation of lines and investments in R&D will be a shock eventually
absorbed by the most resilient companies, but costs will be significantly lower in
Asia than in Europe, undermining the effort of European producers to stay
competitive over Asia, and incentivising offshoring

there is no guarantee that suitable alternatives can be found without
compromising crucial factors such as high performance, durability, and
functionality. These qualities are vital for European producers to maintain their
competitive advantage and their industry in Europe

e Given the high economical risks, even in the case of a transition time of 12 years, the bakeware
and cookware sectors request the exclusion of fluoropolymers from the scope of restriction for
use in cookware and bakeware, because:

O

fluoropolymers have not been demonstrated to have negative health concerns
and their use by the cookware and bakeware industries is unlikely to result in
significant environmental emissions during the manufacturing, use and end-of-
life.

The restriction proposal is not proportional to the economic risks. In the case of
a 12-year derogation, only the most resilient European producers, able to bear
transformation cost will carry on the manufacturing in Europe, while others will
have to close their facilities or move out of Europe.
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l. Derogation Request

Gore appreciates the opportunity offered by the public consultation process to provide comments on the Annex XV
Proposal for a Restriction of Per- and polyfluoroalkyl substances (PFASs) (hereinafter ’Restriction Proposal’).

With this statement we would like to explain why we believe that a derogation forimplantable medical devices
and Class Ilb and Class IlI* invasive medical devices within the scope of Regulation (EU) 2017/745 is needed and
justified.

Considering the arguments and evidence presented below, Gore respectfully requests to modify the following
application-specific derogation for medical devices in paragraph 6 b. of the proposed restriction as follows:

By way of derogation, paragraphs 1 and 2 shall not apply to fluoropolymers and perfluoropolyethers for use in:

b. implantable medical devices and Class IIb and Class Il invasive medical devices within the scope of
Regulation (EU) 2017/745.

Since we suggest that hernia meshes are included in the derogation for implantable medical devices, paragraph
6.h. considered for hernia meshes should be deleted.

Since “tubes and catheters” is an imprecise definition and the proposed derogation above utilizes the device
classification terminology from MDR, paragraph 6.c should be deleted, unless there are other uses of tubes
intended by the Dossier Submitters and not included in the proposed derogation above.

Il.  Need and Justification for Derogation Modification

In recommending the derogation for medical devices currently in the restriction proposal, the Dossier Submitters
recognized both the critical nature of implantable and invasive medical devices and the challenge with identifying
and commercializing alternative materials. Gore believes that modification of the proposed derogation is needed
and justified to adequately account for the reality of developing, testing and commercializing an alternative non-
PFAS implantable or invasive medical devices. The proposed modifications are based upon the following
considerations, which are supported by the evidence provided in this document:

1. Extend derogation period to reflect the actual development timelines of implantable and
invasive medical devices and patient risk from removing existing devices from the market

The restriction proposal’s recommendation of a 13.5-year derogation is not technically or economically feasible.
Ability or timeline for identification of a material which exhibits the same exceptional, proven qualities of
fluoropolymers in medical devices is unknown and unpredictable. There are no equivalent alternatives to

! Class I, l1a, Ilb, Il Medical Devices — The risk-based classifications of medical devices in the EU per EU MDR 2017/745, ranging from
Class | for the lowest-risk devices to Class Ill for the highest. This risk-based system of device classification takes into account the
vulnerability of the human body and the potential risks associated with the devices. 'Classification rules' are set out in Annex VIII of
Regulation (EU) 2017/45 on medical devices (MDR).
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fluoropolymers for many implantable and invasive medical devices available today. The Dossier Submitters
“concluded that the evidence is sufficiently strong that technically and economically feasible alternatives are not
generally available for the quantities required for use in implantable medical devices and that the substitution
potential is low.”? With the uncertainty about alternative materials, it will take in excess of 20 years to develop,
clinically test, gain approval for and commercialize a single redesigned product in the EU market, considering
historical experience® and the regulatory environment” (i.e., EU MDR 2017 /745) for a typical implantable or
invasive medical device. The restriction proposal will impact hundreds of medical devices used in the EU. This
further lengthens the product replacement timeline beyond 20 years because all these products will need to be
redesigned and re-evaluated simultaneously.

The burden of this lengthy and costly process to develop, test and commercialize new medical devices will be
borne by medical device companies, regulatory bodies, government and the health infrastructure (ultimately the
tax payers). Further explanation of these resource requirements and the potential impact upon them is shown in

2. Clarify the scope of medical devices to include Class IIb and Class Il invasive devices in
line with the Medical Device Regulation

Invasive medical devices provide patients with a wide range of critical, lifesaving and risk reducing medical
therapies, but are not clearly included in the restriction proposal. Successful use of the implantable devices
requires the use of invasive medical devices (such as introducer sheaths and catheters), which also require
fluoropolymer materials. These invasive devices are as important to include in derogations as the implants they
support. Without the availability of these Class Ilb and Class Il invasive devices, many of the implantable medical
devices included in the initial derogation would either be unusable or require additional procedures that increase
cost to the hospital and carry additional safety risk for patients. Examples of these invasive products proposed for

derogation inclusion are listed i |

3. Include hernia mesh in the scope of the derogation based on additional evidence provided

The restriction proposal seeks additional information regarding hernia meshes. Gore provides evidence to support
that currently available alternatives are not technically and economically feasible for substitution, and therefore
should be treated consistently with other implantable medical devices. Therefore, Gore requests that the

exclusion of hernia meshes from the derogation in paragraph 6.b be removed. See || GcIENINGINGEG

4. Fluoropolymers provide unique functionality in implantable and invasive medical devices

Fluoropolymers are a commonly used class of materials in the medical device and pharmaceutical industries with
an extensive documented track record of utility and safety (over 45 years on the market). These materials are used
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in critical device components due to theirinherent properties, including durability, mechanical strength,
inertness, thermal stability, and resistance to chemical, biological, and physical degradation.

Fluoropolymers used in these applications meet the criteria for Polymers of Low Concern (PLCs), under the
definition provided by the OECD Expert Group on Polymers®. They are non-toxic, not bioavailable, not
bioaccumulative, not mobile in the environment and pose no potential for long-range transport (LRT).

5. Significant socio-economic impact of regulated implantable and invasive medical devices
which use fluoropolymers

The suggested derogation is crucial to continuing to protect the health and rights (per Article 35 of the EU Charter
of Fundamental Rights) of hundreds of thousands of European patients per year. Hundreds of life-saving or life-
improving therapies for multiple high-risk disease states rely on the unique and proven properties of
fluoropolymers. Even in cases where alternatives exist, they typically have significant adverse tradeoffs or do not
cover diverse patient populations. Continued access to these therapies is essential to the overall health of the EU
and global population.

Implantable and invasive medical devices are already highly regulated and evaluated for patient safety.
Reimbursement decisions demonstrate that they have been assessed to have unique value compared to
alternative treatment options. Existing regulations (e.g., EU MDR 2017/745 Annex 1) and international standards
(e.g., ISO 10993 series) require comprehensive evaluations of biological safety. These regulations also establish
a robust regime under which implantable and invasive medical devices are rigorously evaluated for safety,
efficacy, and economic value. The established system of medical device regulation in the EU is further rationale to
consider medical devices differently in the scope of a REACH restriction. Additional information on approval
requirements is listed in Section IV.a.

We also believe the estimates of material use and potential emissions forimplantable medical devices have been
over estimated, creating a further disparity between the societal costs and perceived benefits of restricting
fluoropolymers in implantable and invasive medical devices.

I1l.  Brief Description of the End Use

In the Restriction Proposal, implantable medical devices are discussed in detail with references to many end uses,
including Table A.99 in Annex A, and Section E.2.9 in Annex E. The Dossier Submitters concluded that the
evidence is sufficiently strong that technically and economically feasible alternatives are not generally available
for the quantities required for use in implantable medical devices and that the substitution potential is low. This
section provides additional information on the end use of implantable medical devices.

In addition to implantable medical devices, the Dossier Submitters provided a limited discussion of other devices
that are used in surgery and other procedures when addressing tubes and catheters. “Tubes and catheters” is an
incomplete consideration of the range of necessary devices that are required for state-of-the-art patient care, but

5 OECD (2009). Data analysis of the identification of correlations between polymer characteristics and potential for
health or ecotoxicological concern. OECD Task Force on New Chemicals Notification and Assessment, Expert Group
Meeting on Polymers; 2007 Mar; Tokyo, Japan. Paris (FR)
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not clearly included in implantable devices. Such Invasive Devices are discussed in || | | | | | [N SN Eror more
clearinclusion in the derogation. There may be other uses of “tubes” in medical device applications beyond
implantable and invasive devices about which others may have more information.
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a) Patient Treatments and Device Considerations

Implantable and invasive medical devices (within scope of this derogation request) are used in high-risk
applications to improve the health and wellbeing of patients suffering from a broad range of critical conditions
and diseases. Many fluoropolymer-based medical devices, including those products described herein, have an
extensive clinical history showing safety and effectiveness. We do not have detailed information on other medical
device manufacturers who use fluoropolymer-based devices, however we can speak to nearly 45 million Gore
implants worldwide, including around 9.5 million implants in the EU, spanning 45+ years of clinical use.
Approximately [JJJJqllGore medical devices are sold in the EU annually, which corresponds to nearly 114,000

lifesaving and life-improving medical procedures. |

To highlight the criticality of continued patient access to implantable medical devices and the uniqueness of
specific implantable medical products to treat certain medical conditions and/or patient populations, the
following two examples are provided.

Pediatric Shunts

Cyanotic congenital heart defects are defects affecting the structure of the heart which are present at birth
and result in cyanosis, a below-normal oxygenation of the blood. Infants with cyanosis are frequently
termed “blue babies” because the condition may result in a bluish discoloration of the skin. Depending
on the nature and severity of a cyanotic congenital heart defect, staged palliative repair surgery may be
indicated®. GORE® PROPATEN® vascular grafts configured for pediatric shunt are frequently used as part
of the first stage of repair to shunt (provide) blood to the lungs. This supplemental blood flow to the lungs
is life saving and intended to provide a means of increasing blood oxygenation to stabilize the infant until
they can withstand a subsequent, more permanent repair.

A common vascular graft failure mode is thrombosis, especially small diameter vascular grafts of less
than 6mm’. GORE PROPATEN Vascular graft Configured for Pediatric Shunt (3-6 mm) are designed to resist
thrombus formation using a Heparin based surface modification technology. In 2018, a physician
sponsored retrospective analysis demonstrated an 82% reduction in shunt occlusion and shunt related
mortality in pediatric patients with cyanotic congenital heart defects®. The use of ePTFE grafts to palliate
cyanotic defects has become routine based on their excellent performance and ease of use. Prior to the
availability of ePTFE grafts, surgeons would connect the artery supplying oxygenated blood to the arm

6 P. Syamasundar Rao. Diagnosis and Management of Cyanotic Congenital Heart Disease: Part I.
http://medind.nic.in/icb/t09/i1/icbt09i1p57.pdf

7 Begovac PC, Thomson RC, Fisher JL, Hughson A, Géllhagen A. Improvements in GORE-TEX® Vascular Graft
performance by Carmeda® BioActive Surface heparin immobilization. European Journal of Vascular & Endovascular
Surgery 2003;25(5):432-437

8 Ashfaq A, Soroya MS, lyengar A, Federman M, Reemtsen BL. Heparin-Coated Grafts Reduce Mortality in Pediatric
Patients Receiving Systemic-to-Pulmonary Shunts. Pediatric Cardiology. 2018;39(3):473-477.
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directly to the artery carrying blood to the lungs; sacrificing blood flow to the infant’s arm. This technique
(Baylock-Taussig shunt) is now considered outdated since the availability of ePTFE shunts.

Without ePTFE grafts, surgeons would have no available grafts to treat these babies ||| GccNINEGNG
B - ¢ untreated cyanosis could result in infant death. No synthetic
alternatives have emerged as clinically successful. This highlights the unique biocompatibility of ePTFE in
blood-contact applications, and the need for it to remain on the market for use in medical device
applications.

Septal Occluders

Septal Occluders are another example of a critical need raised by the German Association for Pediatric
Cardiology and Congenital Heart Disease. The Association personally appealed to medical device
manufacturers to provide essential implantable devices due to critical shortages of occluder devices

needed to treat neonatal and pediatric patients_.

The GORE® Septal Occluder is an implantable medical device requiring minimally invasive surgery which
provides unique benefits to doctors closing atrial septal defects (heart defect) and patent foramen ovales
(hole between the upper chamber of the heart). Many of these patients are newborns or young children.
While there are alternatives available, it is important to note that Gore’s devices differ from competitors
because the material design and characteristics allow for treatment of a wider range of atrial septal
defects across a broader spectrum of patients. Alternative products use large amounts of woven metal in
their devices which may cause the device to erode through the heart and aorta. This requires open heart
surgery to correct which increases the risk of complications and death. The expanded PTFE-based device
uses a minimal amount of metal to produce a softer, more conformable device which decreases the
chances of eroding through the heart and therefore reducing the need for further, more risky surgery.

b) Medical Device Uses

Gore only manufactures devices used in a few of the sub-uses identified by the Dossier Submitters. However, this
should be considered just a sampling of the devices that warrant derogation pursuant to an implantable and
invasive medical devices derogation. Even though every type of medical device is not articulated explicitly, the
rationale for derogation applies to the entire universe of devices in use or in development regulated by the MDR.
For additional detail on devices within those sub-uses where Gore has direct experience, commercially available
medical products are summarized in Table 1, including examples of the disease states treated and fluoropolymer
materials used.
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Table 1. Summary of Selected Sub-uses of Implantable and Invasive Medical Devices

Type of Device

Example Disease States Treated
(Simplified)

Fluoropolymer Materials Used

Interventional Atrial septal defects (ASDs) (i.e., aholeina | e PTFE occluder material
cardiac wall between the heart’s upper chambers) | o _
occluders
Interventional Aneurysms (i.e., a bulge in a blood vessel ° PTFE or PTFE/FEP grafts and covers that serve as a
endoprostheses caused by weakening of the vessel wall) biocompatible blood conduit
Peripheral Arterial Disease (PAD)/Critical _
Limb-Threatening Ischemia (CLTI) (i.e., loss _
of blood flow to lower limbs due to _
narrowing/blockage of blood vessels, may _
result in limb amputation) _
.
Implantable
Medical |
Devices® Surgical vascular Diseased (e.g., PAD/CLTI- above) or . PTFE graft base tube
grafts injured (e.g., due to ongoing dialysis) _
blood vessels that need replacement or ]
bypass I
Cardiovascular Pediatric and adult patients born with a . PTFE biocompatible material/surface
patches heart defect requiring patching to repair. _
Hernia meshes Repair of hernias (i.e., bulge of an organ . PTFE biocompatible material/surface
or a part of an organ through the wall of _
the cavity that normally contains it) [
Surgical sutures Close wounds and attach devices or . PTFE monofilament suture
tissues to other tissue.
Replace heart valve connective tissues.
Introducer Often used to insert or deploy implantable | e PTFE sheath liner
Non- sheaths medical devices such as some of those _
Ir;:s\llaar;tij:)le Balloon listed above. B o e  PTFE balloon protector
catheters Often enable minimally invasive
Medical TIPS needles endovascular (as opposed to . FEP needle
Devices™ _ protector
open/surgical) procedures.

“Class Ill per EU MDR 2017/745
"Class Ilb and Ill per EU MDR 2017/745
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New Device Development

In addition to commercially available devices, there are numerous new devices in development that may provide
therapeutic solutions where device options do not currently exist. Examples of ongoing development work
include, but are not limited to, expanded or next-generation offerings of some of the Table 1 products, as well as
implanted membranes to deliver cell replacement therapies.

There are multiple unmet needs, known to Gore, that may be addressed by ongoing implantable device
developments that may provide critical lifesaving and risk-reducing medical treatment and may help prevent
serious risks and complications, such as the following (non-exhaustive list):

m  The need for open surgery which typically corresponds with:
- Additional risk of infection (often corresponds with higher morbidity)
- Increased procedural time (often corresponds with increased length of exposure to anaesthesia)

- Increased hospital stay length (often corresponds with higher healthcare practitioner burden, higher risk
of infection or reintervention, increased emotional/mental health impacts, and significantly increased
financial cost of treatment)

®  Amputation of limbs due to peripheral vascular disease (narrowing/blockage of peripheral arteries)
m Tissue erosion, or other adverse interactions of the implant with the patient’s organs/native tissue

m  Reinterventions (additional surgeries/procedures) needed due to failed, or otherwise inadequate, prior
procedures/treatments

m  Stroke due to rupture of aneurysms (bulging, weakened area of a blood vessel) or due to septal defects (hole
in a wall between the heart’s upper chambers)

m  (Premature) Death due to disease progression

10| Page










