	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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BehalfOfAnOrganisation
Org. type:
Company
Org. name:
CERAFILTEC
Org. country:
Germany
	General Comments:
Winning the War against PFAS: A Path to a PFAS-Free Future with
Ceramic Membranes

CERAFILTEC applauds the position of the European Chemicals Agency (ECHA) with regards to restricting all PFAS in all applications in the EU. As a major player in the water and wastewater treatment industry and developer of ceramic flat membrane technology, CERAFILTEC is keenly aware of the deleterious and “forever” issues associated with PFAS and widely used polymeric membranes. As fellow humans, we are—and should be—committed to winning the war against PFAS and their potentially devastating effect on human and environmental health.
Much has been written about the dangers of PFAS, and as the world becomes increasingly aware of the environmental and health impacts of industrial materials, the mounting concerns surrounding the PFAS issue cannot be ignored.
We stand with our colleagues at the ECHA in waging an important war against these materials. And every battle, no matter how small, is important to our winning this ‘good fight.’ For this reason, we feel compelled to enlighten the ECHA about the available alternative to PVDF membranes used for water and wastewater filtration.
The dawn of a new era
For those of us in the water industry, the dawn of a new era is upon us—one illuminated by the superior, sustainable and inescapable promise of ceramic membranes.
There was a time, not too long ago, when doctors described cigarette smoking as harmless, and wearing seatbelts in cars was seen as an overcautious act. In hindsight, these notions seem ludicrous, even dangerous. Today, with our evolved understanding, we recognize these once-accepted practices as harmful and recognize PFAS as a class of molecules that are serious environmental contaminants.
Just as the world transitioned from the soot-stained era of coal to the clean, boundless promise of renewable energy, from the rattle and hum of diesel trains to the smooth, whisper-like glide of electric engines, and from the energy-intensive process of thermal desalination to the sleek efficiency of reverse osmosis, so too is the shift from polymeric UF membranes to ceramic UF membranes underway. Thus transition is not a matter of 'if', but 'how soon'.
Ceramic membranes are more than an 'alternative'; they are a leap forward in membrane technology. These innovative solutions are fully capable of replacing polymeric membranes entirely. And as demand increases, the resulting economies of scale will lead to cost advantages for ceramics that are unparalleled and unimaginable. This shift is already happening today, as ceramic membranes are already fully cost competitive. We believe that the scale will continue to tip even more in favor of ceramic membranes, not only for providing more cost-effective solutions for industry participants, but also myriad benefits for sustainability and technical superiority.
Advantages of ceramic membranes
Ceramic membranes come with a raft of advantages. At the top of this list is the fact that they present no PFAS issue and in fact, are capable of removing PFAS from water with proper process solutions.
Clay, silica, and alumina constitute materials from which ceramic membranes are typically made. The sustainable sourcing of these materials reduces the environmental footprint associated with membrane production.
They are sustainable, known for their durability and long lifespan, and they produce minimal to no waste. Highly resistant to chemical degradation, they are suitable for treating water and wastewater containing aggressive chemicals or high levels of contaminants and reducing the need for chemical pretreatment or the use of additional chemicals, which also can have environmental implications.
At their end-of-life, ceramic membranes can be reused or recycled, a testament to their environmental virtues.
In addition, the potential for waste reduction is enormous. If we replaced all polymeric membranes with ceramic ones, we would save plastic waste equivalent to 3 billion plastic bottles annually. Imagine these bottles spread out on the ground, occupying an area of 7,000 football fields—year after year. A transition to ceramic membranes could render this haunting scenario obsolete.
Summary
Historically, regulations or consumer shifts have led to the replacement of harmful or outdated products with safer, more efficient alternatives. We've bid farewell to lead-based paints, moved beyond the era of ozone-depleting CFCs in aerosols, and replaced single-use plastic bags with reusable shopping bags. Each shift, though initially challenging, brought with it enormous benefits, making it difficult to fathom why we ever persisted with older methods.
In the same vein, it will soon be unimaginable that we ever used anything but ceramic membranes in filtration systems. The transition we are discussing is not just about reducing waste or eliminating a potential source of PFAS contamination; it is about embracing progress. It is about acknowledging the inherent human drive to innovate, to strive for better—more efficient, less harmful solutions—that will help win the war against PFAS.

About the Author
Julius Glöckner, MBA, CPA, CIA, CFE, is Chief Commercial Officer of CERAFILTEC. He can be reached at julius@cerafiltec.com.
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Type:
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Org. name:
Aspen Oss B.V.
Org. country:
Netherlands
Attachment:
<redacted>
Privacy statement:
Protection of commercial interests would be undermined.
	General Comments:
Based on the information presented we propose a derogation for the use of PFASs in the synthesis of active pharmaceutic ingredients. Taking into consideration the manufacturing of APIs is specifically regulated in the EU with extensive evaluations and approval processes by designated bodies with specific expertise and experience. Including the use of PFASs in a highly controlled manufacturing environment. Whereas it should also be noted a restriction on the use of PFASs would have a negative impact on the availability and security of supply of medicines and their future alternatives

	
	
	Answer to specific info request 3:
Enclosed in confidential attachment.

	
	
	Answer to specific info request 6:
Enclosed in confidential attachment.
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Groupement Plasturgie Automobile (GPA)
Org. country:
France
	General Comments:
GPA is a professional organization that represents french plastic partsmakers. They design and manufacture components, modules and systems in plastic and composite for the automotive industry.

GPA position on the PFAS Restriction proposal is aligned with:
- The ACEA submission (submission 4276 of May 2023).
- The EuPC submission (submission 6202 of July 2023).

Some explanations on fluoropolymers used in the automotive industry.
Fluoropolymers are technical polymers that exhibit a unique combination of properties not found in other materials.

- Thermal stability
- Electrical insulation
- Low friction
- Self-flame retardant
- Resistance to chemicals
- Durability

Fluoropolymers are used for several key technical components, such as gaskets, hoses, joints, O-rings, seals, cords, cables, or sleeves, …

The current restriction proposal, published on 7th February 2023 will restrict more than 10,000 substances, with vastly differing hazard properties.
Fluoropolymers fit the structural definition of PFAS, but have significantly different physical, chemical, environmental and toxicological properties when compared to other PFASs

A REACH restriction requires to demonstrate an “unacceptable risk”.

According to available data, fluoropolymers do meet the standard. The OECD classifies polymers with “insignificant environmental and human health impacts” as polymers of low concern and
fluoropolymers have been found to meet all of the OECD characteristics of polymers of low concern, based on their stability, lack of bioavailability, lack of bioaccumula-tion, and general absence of observed ill effects (cf. 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).

Therefore Fluoropolymers should not be considered in this restriction.
Substances used solely in industrial settings should be derogated with appropriate risk management measures at manufacturing plant level if appropriate.



	
	
	Answer to specific info request 1:
There are many automotive applications based on fluoropolymer. more than 10 polymers concerned. more than 150 parts concerned, for more than 260 applications.  • Fuel Systems : o Seals: FPM, FVMQ o Tubes: ETFE, FEP, PVDF, o Sleeves: F-TPV, FPM, THV o Reservoir (fluoridation treatment) • Bearing o Bearing cage + PTFE bearing,… • Part under engine hood • Hydrogen tank storage systems • Li-ion batteries • …
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Garlock GmbH, Falkenweg1, 41468 Neuss
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
Answers to question 10 does list confidential information from other nations and states. Please exclude from open public sharing.
	General Comments:
See Uploaded file: GARLOCK PFAS KONSULTATION final questions overall comments #EN_EU_KU26223

	
	
	Answer to specific info request 1:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 1#EN_EU_KU26223

	
	
	Answer to specific info request 2:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 2#EN_EU_KU26223

	
	
	Answer to specific info request 3:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 3 and 4#EN_EU_KU26223

	
	
	Answer to specific info request 4:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 3 and 4#EN_EU_KU26223

	
	
	Answer to specific info request 5:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 5#EN_EU_KU26223

	
	
	Answer to specific info request 6:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 6#EN_EU_KU26223

	
	
	Answer to specific info request 7:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 7#EN_EU_KU26223

	
	
	Answer to specific info request 8:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 8#EN_EU_KU26223

	
	
	Answer to specific info request 9:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 9#EN_EU_KU26223

	
	
	Answer to specific info request 10:
See Uploaded file: GARLOCK PFAS KONSULTATION final question 10#EN_EU_KU26223   PLEASE RATE THIS UPLOAD TO BE CONFIDENTIAL and not for open Public
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
GIFAS (Groupement des Industries Françaises Aéronautiques et Spatiales)
Org. country:
France
	General Comments:
GIFAS (Groupement des Industries Françaises Aéronautiques et Spatiales) is the structure that represents the French aerospace industry. GIFAS has more than 450 members, from major prime contractors and system suppliers to small specialist companies and start-ups. They cover the full spectrum of skills from the design, development and production of aerospace systems to marketing and maintenance and operation. GIFAS members are active in all sectors of the aerospace industry including civil and military aircraft, helicopters, engines, missiles and weapons, satellites and launch systems, UAV, large aerospace, defence and security systems, equipment, subassemblies and associated software applications.
The French aerospace industry is internationally renowned which enjoys a leading position in every market segment (passenger planes, business aircraft, helicopters, military aviation, space and defense).
Turnover for the French Aerospace Industry: €62,7 billion in 2022; Export: 83%; 195.000 direct employees.

We note that uses by the  aerospace sector have not been considered by the dossier submitters in the frame of this restriction proposal for Per- and polyfluoroalkyl substances (PFAS). The proposed restriction (restriction option 2 (RO2)) was developed without taking the specificities of our sector into account. The restriction as currently proposed would have a catastrophic impact as it would bring our sector to a standstill (no production, no imports, no maintenance) already 18 months after the entry into force.
The specificities of our sector need to be considered in the PFAS restriction options proposed by the dossier submitters.
This is why Gifas, through its European association ASD (Aerospace, Security and Defence Industries Association of Europe), has been heavily involved in the response to this consultation. We therefore support and endorse the response submitted by ASD in the frame of this consultation. ASD is representing directly or indirectly (through national association members) over 3,000 companies of all sizes from 18 countries.
We ask the dossier submitters to consider the following :
• The formal quality management systems and in particular the strict certification process that are in place to ensure safety and reliability of aerospace products (e.g. AS9100, NATO standards);
• The absence of alternatives that can fulfil the performance requirements that underpin the safety and reliability of aerospace products;
• The formal change management process in place to ensure safety and reliability of aerospace products mean that substitution is in general lengthy. It could take decades for a full phase out if suitable alternatives could even be developed;
• The scale of the R&D activities as a result of substitution needs that would be triggered by a restriction with the current broad scope,
• The complexity of aerospace products that are assembled from 10000’s of parts, components, systems etc. provided via multi-tiered global supply chains;
• The interdependencies of parts, components, systems, etc. across diverse products mean that the lack of a qualified part can impact products that operate in different market segments (e.g. seals in gas turbine engines where the engines are used in civilian and non-civilian applications);
• A shortage of even a limited number of parts/components will mean the product cannot be produced/operated/serviced meaning that derogation coverage must ensure availability of all parts/components over the entire service life of the product;
• A 12-year derogation period is not adequate due to the absence of alternatives, the need to develop new chemicals/materials/formulations and the lengthy substitution process to take suitable alternatives into use for both new and existing products;
• A review clause through innovation would always be necessary for derogations as there are no alternatives and the timelines needed for the identification, commercialisation and industrialisation of new chemicals/materials/parts/formulations is unknown;
• The ubiquity of fluoropolymers in the seals, sealants, cabling, coatings, hosing, etc. across all the parts, components, systems that make up aerospace products and lack of foreseen alternatives to these materials, that do not also possess ‘persistent’ properties (fluoropolymers are often used for their durability/resilience);
• Any reporting requirement of uses relying on derogations would need to consider the administrative burden and allow adequate time to collect the enormous volume of information on all PFAS chemicals in complex aerospace products .
Specifically we ask the dossier submitters to :
• Exclude fluoropolymers (and the precursor PFAS chemicals necessary for their manufacture) from the scope of the restriction given their ubiquity in aerospace products and the absence of alternatives that fulfil the performance requirements for reliability and safety;
• Include a sector derogation for the use of non-polymeric PFAS chemicals necessary for the production and operation of aerospace products with a review clause to allow for an extension/renewal of the derogation if needed due to the non-availability of suitable alternatives ;
• Exclude the use of PFAS chemicals on their own, in formulations and in articles that are necessary for the MRO of existing products ;
• Include a time-unlimited derogation for specific PFAS chemicals used fire suppression systems .
We highlight that due to our sectors reliance on products from a wide range of industries (electronics, semiconductors, batteries etc.), our sector derogations for fluoropolymers would not be sufficient to protect our industry from widespread obsolescence of materials and processes and unpredictable side effects within the related industrial supply chains.
We highlight that a blanket ban on fluoropolymers is a disproportionate risk management option given that the dossier submitters concern is on the conditions of use and risk management measures in place at their sites of manufacture and end-of-life, and not as such from their use. We note that although the dossier submitters group all PFAS chemicals into (1) PFAAs and PFAA precursors (2) Fluorinated gases and (3) Polymeric PFASs, the use tonnages for polymeric PFAS were ascribed to group 1 (see chapter 1.3.1 of the restriction report). In addition, we note that related to PFAS properties of concern given in Figure 4 of the restriction report, the only property relevant for fluoropolymers is “persistence”. There are more proportionate risk management options that would address the concern e.g. specific obligations under the Industrial Emissions Directive. Their potential for emissions at end-of life requires different considerations from non-polymeric PFAS as while they are “persistent” due to their extreme inertness; we understand that they are non-mobile, non-bioaccumulative and non-toxic*. The potential for risk has not been demonstrated from this class of materials.
Fluoropolymers have a unique combination of properties that make them ideally suited to applications with high performance requirements for safety and reliability for extended periods in harsh and extreme conditions of use. They are durable, stable and mechanically strong in harsh conditions, stable in air, water, sunlight, chemicals and microbes, chemically inert, non-wetting, non-stick, and highly resistant to temperature, fire and weather. There are no materials currently available that have this range of properties. A ban on their use will compromise existing safety standards in the aerospace sector and in other sectors (e.g. manufacturing, transport and storage of chemicals).
With regards to fire suppression, we would like to point out that years of research to replace Halon to comply with the EU Ozone regulation deadline have demonstrated that PFAS are the only suitable Halon alternative, already implemented in some applications (cabin & cockpit portable and lavatory fire extinguisher systems) and in final stages of development for other (Cargo). The EU PFAS restriction as proposed would have devastating economic and operational consequences for aircraft OEMs and their customers associated with the regrettable substitution scenario. Considering the very high risk of not finding any other better alternatives to Halon 1211 & 1301 in due time, a time unlimited derogation is requested to allow current implemented halon replacement to be maintained and ongoing activities to continue with no disruption and uncertainties that the current proposal would generate.

We also note that the reporting requirements on manufacturers and importers of PFAS or PFAS containing articles as well as formulators of PFAS containing mixtures relying on derogations (paragraphs 7 & 8) did not consider the specificities of our sector. Due to both the complexity of our products and our global supply chains, it is not possible to collect, compile and report the information required under paragraph 7 within 18 months of the entry into force. The site specific management plans requirements given in paragraph 8 also cannot be implemented within 18 months of entry into force as the users will be need to collect information from all tiers of their supply chain and map PFAS in the 1000’s of parts, components, systems etc. that make up aerospace products. At least 5 to 10 years would be needed to be compliant with such requirements.

In addition, we highlight that the restriction refers to ppb levels in articles (paragraph 2) – the challenges associated with complying with the requirement were not considered by the dossier submitters as apriori to verify this, we would need to test all articles. This is not feasible for aerospace products as 1000’s of parts/components would need to be tested.  In addition, standard test methods are not available for the range of articles that would need testing with this level of detection.

Please note the ASD response, which we strongly support, is also supported by the Space Restrictions Task Force (RTF), an initiative of the Materials and Processes Technology Board of the European Space Components Coordination (ESCC MPTB), which is a partnership of the European Space Agency (ESA), national space agencies, and space industry represented by ASD-Eurospace. In addition, ASD-Eurospace with the support of the RTF has prepared a complementary response to the present contribution focusing on equipment designed to be sent into space (ref. MPTB-ES-PO-0131), as they have not been considered as such in the current restriction proposal (“missing uses”).

*see position paper from Fluoropolymers Product Group (FPG) available at https://fluoropolymers.plasticseurope.org/application/files/8716/7991/0281/21_March_FPG_Statement_on_the_PFAS_REACH_restriction_report.pdf and submission #6148 in the public consultation


	
	
	Answer to specific info request 1:
The aerospace sector uses were not included in Table 9 of the dossier and the list of uses given do not adequately include our uses and their specificities in terms of safety and reliability requirements. We ask that aerospace be included as a sector in its own right and its specific uses of PFAS chemicals be considered in the restriction dossier.  Details of our sector wide uses are included in the ASD (Aerospace, Security and Defence Industries Association of Europe) reply to Q6.

	
	
	Answer to specific info request 2:
See ASD (Aerospace, Security and Defence Industries Association of Europe) reply for Q6.

	
	
	Answer to specific info request 3:
See ASD (Aerospace, Security and Defence Industries Association of Europe) reply for Q6.

	
	
	Answer to specific info request 5:
See ASD (Aerospace, Security and Defence Industries Association of Europe) reply for Q6.

	
	
	Answer to specific info request 6:
The dossier submitters did not consider the aerospace sector and the restriction proposal does not adequately address uses by this sector. Some aerospace uses would be covered under proposed/potential derogations. However, the scope and durations are inadequate. Many aerospace uses are not covered by a proposed or potential derogation. For this reason, we provide input of our sector wide uses together with information on the availability of alternatives and socio-economic impacts in the attachment provided in the ASD reply.  The scale of the substitution requirement that would be imposed by the entry into force of this restriction, together with the specificities of our sector have not been considered by the dossier submitters. Their proposed RO2 does not include our sector and is therefore incomplete.   We ask the dossier submitters to amend their proposal to include our sector and to take into account our considerations and requests as given in our general comments.

	
	
	Answer to specific info request 7:
See ASD (Aerospace, Security and Defence Industries Association of Europe) reply for Q6 provided as attachments with a public part + a confidential annex (with case studies).

	
	
	Answer to specific info request 8:
See ASD (Aerospace, Security and Defence Industries Association of Europe) reply for Q6.
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Federation of Norwegian Industries
Org. country:
Norway
Attachment:

 
	General Comments:
Please se attached document

	
	
	Answer to specific info request 1:
please see attached document
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Associazione produttori guarnizioni del Sebino
Org. country:
Italy
Attachment:

 
	General Comments:
See attachment

	
	
	Answer to specific info request 1:
See attachment

	
	
	Answer to specific info request 2:
See attachment

	
	
	Answer to specific info request 3:
See attachment

	
	
	Answer to specific info request 4:
See attachment

	
	
	Answer to specific info request 5:
See attachment

	
	
	Answer to specific info request 6:
See attachment

	
	
	Answer to specific info request 7:
See attachment

	
	
	Answer to specific info request 8:
See attachment



	8731
	Date:
2023/09/22  15:36
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
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Industry or trade association
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Fertilizers Europe
Org. country:
Belgium
Attachment:

 
	General Comments:
-

	
	
	Answer to specific info request 1:
The fertilizer sector is not specifically mentioned within table 9 of annex XV, however several components/materials used in the equipment in place for the manufacture of fertilizing products may fall under categories included in Table 9. (See attached document with more information on application use of PFAS containing materials within the fertilizer sector)

	
	
	Answer to specific info request 2:
Estimates for volumes applied in the sector as well as annual disposal of PFAS materials are included in the attached document. The produced fertilizing products do not contain added PFAS materials.

	
	
	Answer to specific info request 5:
Please see the attached document with included estimates for PFAS quantities installed in the sector and on waste.

	
	
	Answer to specific info request 6:
According to our knowledge there are no readily available alternative substitutes to replace the current PFAS containing materials used within fertilizer manufacturing and operations. Hence our request for a transition period of 10 years to develop suitable alternatives and phase out PFAS containing materials.

	
	
	Answer to specific info request 8:
Information on uses of PFAS material in equipment installed in fertilizer manufacturing plants are detailed in the attached document, and on the socio-economic impact of an immediate ban.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Belgium
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
We consider that the document attached in this section, as well as the name of the company for which we are submitting these comments, should be treated as confidential (and as such, should not be disclosed), on the basis of two grounds: (i) the protection of the company’s commercial interests, pursuant to Article 4(2), first indent of Regulation (EC) No 1049/2001; and (ii) the protection of legal advice, pursuant to Article 4(2), second indent of Regulation (EC) No 1049/2001.  First, the first indent of Article 4(2) of Regulation (EC) No 1049/2001 provides that “[t]he institutions shall refuse access to a document where disclosure would undermine the protection of: commercial interests of a natural or legal person, including intellectual property […] unless there is an overriding public interest in disclosure”.  In this respect, it should be noted that Regulation (EC) No 1049/2001 does not define the concept of commercial interests, except in so far as it specifies that such interests may cover the intellectual property of a particular natural or legal person. The EU Courts nevertheless stress that information withheld under the exception relating to the protection of commercial interests is information which is not generally known to persons belonging to the circles dealing with the type of information in question, within the meaning of that provision.  The Court held that it is in principle appropriate for an EU institution to rely on general presumptions applying to certain categories of documents, similar general considerations being likely to apply to requests for disclosure of documents of the same nature (Joined Cases C‑39/05 P and C‑52/05 P, Sweden and Turco v Council, EU:C:2008:374, paragraph 50). In this respect, the General Court has for example confirmed that information on company methods and expertise, specific prices, details of budgets and timetables involved, and elements of business strategies were covered by a general presumption that their disclosure would in principle undermine the protection of commercial interests of the company and that the EU institution therefore did not have to put forward any concrete evidence to justify the non-disclosure of each document, in its entirety (Case T-651/21, Hans-Wilhelm Saure v Commission, EU:T:2022:526, paragraphs 106 and 107).  In this case, the document attached in this section contains numerous business secrets and proprietary data of the company submitting it, that are not available in the public domain. It contains knowledge about the specific use of PFASs as refrigerants in medical devices. This expertise and this know-how are not publicly available and their disclosure would cause significant harm to the competitive position of the company, as it would undermine their commercial interests, including intellectual property. Moreover, the document contains and details numerical data as well as R&D work conducted by the company in respect to these particular uses. Knowledge of such information could allow third parties such as an applicant for access to document to access such information, that they could possibly use for their own benefit, which could ultimately undermine the commercial interests of the company submitting these comments.   Moreover, there is no overriding public interest in the present case that would impose the disclosure of the name of the client. According to the case-law of the EU Courts (see, for example, Case C-127/13, Strack v Commission, EU:C:2014:455, paragraph 128), the burden falls on the applicant for access to documents, first, to demonstrate the existence of a public interest likely to prevail over the reasons justifying the refusal of the documents concerned and, second, to demonstrate precisely in what way disclosure of the documents would contribute to assuring protection of that public interest to the extent that the principle of transparency takes precedence over the protection of the interests which motivated the absence of disclosure (Case T-634/17, Anikó Pint v European Commission, EU:T:2018:662, paragraph 48). As such, it is only where the particular circumstances of the case substantiate a finding that the principle of transparency is especially pressing that that principle can constitute an overriding public interest capable of prevailing over the need for protection of the information (Joined Cases C-514/07 P, C-528/07 P and C-532/07 P, Sweden and Others v API and Commission, EU:C:2010:541, paragraphs 156 to 159). In this case, there is no such overriding public interest nor has one been claimed.  Second, the second indent of Article 4(2) of Regulation (EC) No 1049/2001 provides that “[t]he institutions shall refuse access to a document where disclosure would undermine the protection of: […] legal advice […] unless there is an overriding public interest in disclosure”.   In respect of that exception, as highlighted by the EU Courts (see, for example, Joined Cases C 39/05 P and C 52/05 P, Sweden and Turco v Council, EU:C:2008:374, paragraph 37), the examination to be undertaken by the institution concerned when it is asked to disclose a document must necessarily be carried out in three stages. First, it must satisfy itself that the document which it is asked to disclose indeed relates to legal advice and, if so, it must decide which parts of it are actually concerned and may, therefore, be covered by that exception. Secondly, it must examine whether disclosure of the parts of the document in question which have been identified as relating to legal advice, would undermine the protection of that advice. Thirdly, if it takes the view that disclosure of a document would undermine the protection of legal advice, it should ascertain whether there is any overriding public interest nevertheless justifying disclosure (See Case C-408/21 P, Council v Pech, EU:C:2023:461, paragraphs 37 to 39).  In the present case, we submit that the identity of the client (client-attorney relationships are privileged under ethical rules) as well as the content of the document should be considered confidential under the protection of legal advice. It is, firstly, undisputed that the document constitutes legal advice as it is submitted by the law firm relating to their engagement by their client to advise them in submitting comments in the context of the public consultation on the PFAS Restriction Proposal. Secondly, the law firm’s identity being linked to the present comments in a public manner, disclosing the name of their client would lead to the disclosure of the privileged and confidential nature of the client’s relation with its attorneys. Thirdly, as demonstrated above concerning the protection of commercial interests, there is no overriding public interest in the present case that would impose the disclosure of the confidential information.   The name of the company on whose behalf these comments are submitted as well as the document attached in Section V should as such be entirely confidential and their disclosure prevented, in application of the exceptions to disclosure contained in Article 4(2), first and second indents of Regulation (EC) No 1049/2001.
	General Comments:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 1:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 2:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 5:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 6:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 8:
Please see confidential attachment in Section V.
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CLP-HPG Dutch Association of Pump Manufacturers and Suppliers
Org. country:
Netherlands
Attachment:

 
	General Comments:
See the attachement

	
	
	Answer to specific info request 1:
See the footnote in the attachement
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KARL MAYER STOLL Textilmaschinenfabrik GmbH
Org. country:
Germany
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<redacted>
Privacy statement:
The confidential attachment contains detailed information about fluoropolymer coated functional components that are used in our machines. It also contains knowhow which we deliver for your information but which should not made public to protect our commercial interests
	General Comments:
Karl Mayer Stoll Textilmaschinenfabrik GmbH is a European based textile machinery manufacturer with various focus areas and subsidiaries, all of which support the global textile-producing industry with machinery and services. Through particularly innovative, sustainable and high-quality products, we have succeeded in achieving world market leadership for various products. We are using fluoropolymers in several machines as industrial nonstic coatings. Main use is a nonstic coating on drying cylinders. For our usecase the properties of long-chain Fluoropolymers are essential for design and function in our B-to-B-applications.

request of exception:
the respondend requests an exception for the use of PFTE, FEP and PFA fluoropolymers for the use of our specific need. for more details pls follow our answers of specific questions as well as our confidential attachment V


	
	
	Answer to specific info request 1:
Our use of Fluoropolymers is not mentioned in Table 9. We are using fluoropolymers in several machines as industrial nonstic coatings. Main use is a nonstic coating on drying cylinders.

	
	
	Answer to specific info request 2:
The respondent is aware that the coating process using fluoropolymers PTFE, PFA or FEP in liquid or powder form must be carried out very responsibly. We therefore do not carry out our own coatings, but have qualified leading European suppliers for this purpose, whose core business is precisely such coatings and who have the highest level of expertise. During the use of the coated drying cylinders it is ensured that the conditions always stay within the coating intended use. Since we place high safety demands on our machines, the temperatures that can actually be set for these products are significantly below the permitted upper limit. We are therefore not aware of any emissions when operating our drying cylinders.  As our cylinders still have a high value for steel recycling with end of life our customers will provide the cylinders to a steel mill for recycling. With entering this circular recycling stream all coatings will be incinerated into HF without spreading out.

	
	
	Answer to specific info request 3:
The available data and related analysis to end-of-life-stage are reported in the Confidential Attachment- Section V

	
	
	Answer to specific info request 5:
Data on used metric tons of polymeric PFAS are given in the Condidential Attachement V

	
	
	Answer to specific info request 6:
6a   FEP, PFA and PTFE to be used as nonstic coating on drying cylinders to be used in textile and nonwoven industry.  Speaking about the annual tonnage and emissions the respondent has given figures of his own product portfolio in the confident Attachement V.  6b  Key functionalities of these kind of flouropolymers is the very low surface energy, high cleanability and in a result a no stick property in combination with high corrosion resistance as well in combination with the relevant temperature resistancy.  During last decades we went into deep search not only to optimize the recipe being used by us but also to look for alternative solutions – like for example used in frypans nowadays. But simply said: alternatives, which can offer same basket of combined performance do not exist! It is hard to conceive that new materials can affordably and economically be available on the market within terms of a time limited derogation for the need of our complex coating application.  As we do not see a realistic scenario for a substitution for the coating we use for above mentioned coating application the socio-economic impact will be huge for European textile machine manufacturers as well as for textile producers. For more details pls see confident Attachement V

	
	
	Answer to specific info request 7:
Concluding all above considerations the respondent would like to make ECHA as well as European regulators aware multiple serious impacts not only on the respondent itself but moreover also for the European textile manufacturing  - for more details pls see confident Attachement V  Based on that we are respectfully asking ECHA as well as all regulators for a major reconsideration of the Annex XV restriction report in order to exempt from any restriction thermoplastic polymeric PFAS used in above-described application. Involved are FEP, PFA and PTFE. We strongly are convinced that any time-limited derogation would not help out . The respondent´s policy has aways been to act in a very responsible way and particularly whenever human and/or environmental health are to be taken into consideration. Therefore we are committed to do our own part to establish a way to better monitor and control end of life of coated items, so to establish fair and economically sustainable rules to be adopted by the downstream Industries.

	
	
	Answer to specific info request 8:
Information on the non listed (Annex XV restriction proposal) use of polymeric PFAS in our specific industrial B-To-B-Coating application have been already given in previous sections
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	General Comments:
REINTJES Benelux BV appreciates the opportunity to provide the following comments in response to the proposal of this PFAS restriction. REINTJES supports the EU's efforts to protect human health and environment. However, this proposal does not seem to adequately address the impact on a wide range of industries. For this reason, we comment on this proposal as follows.
A blanket restriction of the entire PFAS substance group without a differentiated, substance- and application-specific risk assessment and solely due to the persistence of some PFAS is not appropriate. In order to ultimately achieve a sustainable overall balance of resource conservation and environmental impact,  a restriction is only justified in cases where the risks to humans and the environment cannot be controlled.
It should be taken into account that the PFAS definition includes substances with different properties and that neither all PFAS are equally persistent. This puts almost risk-free chemicals on an equal footing with substances of very high concern with properties that require regulation. As part of a differentiated approach, it is urgent to ensure that only those substances whose use poses an unacceptable risk to the environment or human health are banned. Otherwise, there is a risk that chemicals that play a crucial role in innovative technologies will be driven out of the market.
For example, manufacturers of hydraulic components such as pumps, motors, valves and cylinders as well as manufacturers of valves and compressors are affected. PFAS, mostly fluorinated polymers, are often used in seals, hoses, pipes, valves and coatings that we absolutely need for our products. While in some cases "only" the performance of some products would be massively affected, some products could no longer be manufactured, which would mean a very high impact on not only our company, our customers and our market but the entire shipping industry.


	
	
	Answer to specific info request 1:
- Electronics and semiconductor (Annex E.2.11.) - Construction products (Annex E.2.13.) - Lubricants (Annex E.2.14.) - Transport (Annex E.2.10.)
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-

	
	
	Answer to specific info request 1:
TULAC (Annex E.2.2.) • Professional apparel (including PPE): Personal protective equipment intended to protect users against e.g., substances and mixtures which are hazardous to health, electric shock and live working • Other: Textiles for use in engine bays in automotives (for noise and vibration insulation)  Application of fluorinated gases (Annex E.2.8.) • Insulating gas in electrical equipment  Electronics and semiconductor (Annex E.2.11.) • Electronics • Semiconductors  Energy sector (Annex E.2.12.) • Sector as a whole • Additional derogation for polymers and additives in liquids are proposed section 2.6 and 2.7, respectively.  Constructional products (Annex E.2.13) • Architectural coatings and paints • Coil coatings • PTFE thread sealing tape • Side-chain fluorinated polymers used for surface protection/ sealants • Fluorosurfactants as wetting/ levelling agents in e.g. coating, paints and adhesives  Lubricants (Annex E.2.14.) • Sector as a whole

	
	
	Answer to specific info request 2:
As users, transmission system operators (TSOs) currently do not have a comprehensive overview of the use of PFASs in components of their electrical equipment. Moreover, TSOs also lack the data to determine the amount of PFAS contained in their equipment, as well as the PFAS used to manufacture and disassemble this equipment.  However, an estimation of emissions during the use phase can be provided: • No emissions of solid materials • Possible emissions of fluids and lubricants. The exact amount of emission is unknown but presumably very low. • Possible emissions of fluorinated gases: The average emission rate for high voltage electrical equipment is below 0.5 % per year.  High voltage equipment consists of a wide variety of materials. The ratio differs significantly with respect to the considered asset. As an example the share of PFAS containing commodities of 420 kV gas insulated switchgears (GIS) in standard configuration is given: • synthetic materials approx. 6% • insulating gas approx. 5%  TSOs authorize waste management contractors for disposal of synthetic materials, such as PMMA and PTFE and insulating gases according to local regulations

	
	
	Answer to specific info request 6:
Table A.1 of Annex A indicates PFAS applications regarding the “Energy sector” as researched in detail. However, the assets operating in the electric power transmission grid are not addressed in the Annex XV, nor in Annex A of Annex XV. Hence, an analysis of alternatives and socio-economic analysis can not be provided. Subdivision of the energy sector as given in chapter 2.8 is urgently needed.

	
	
	Answer to specific info request 7:
The use cases given in Table 8 in Annex XV does not address assets operating in the electric power transmission grid. Derogations for the energy sector as given in chapter 2.8 are urgently needed.

	
	
	Answer to specific info request 8:
TSOs build and operate the critical power grid infrastructure to supply electricity to European industry and citizens. TSOs make sure to keep the environmental impact of the grid to a minimum and even enhance nature restoration and biodiversity in their corridors. The sophisticated high and extra high voltage equipment used in power grids is built to last 40+ years. It is designed to operate and withstand extraordinary and harsh conditions, such as high pressure, extreme voltage levels and temperatures, and to guarantee the functioning and resilience of the grid at any time. The use of PFAS in solid, liquid, and gaseous components of grid equipment is determined by manufacturers to ensure the needed requirements for its performance and reliability.  The sophisticated high and extra high voltage equipment used in power grids is built to last 40+ years. It is designed to operate and withstand extraordinary and harsh conditions, such as high pressure, extreme voltage levels and temperatures, and to guarantee the functioning and resilience of the grid at any time. The use of PFAS in solid, liquid, and gaseous components of grid equipment is determined by manufacturers to ensure the highest requirements for its performance and reliability.   A restriction that does not take into account network-specific use cases could lead to the unavailability of critical assets and, thus, to unpredictable effects with regard to system security.  Due to a lack of data, TSOs do not yet have a comprehensive overview of the use of PFAS in the components of their electrical equipment, nor the PFAS used to manufacture this equipment. Furthermore, there is also insufficient information on possible alternatives to replace them. European TSOs are committed to protecting the public and workforce wherever risks stemming from PFAS are identified. Therefore, typical use cases for PFAS where information exists are highlighted and the need for use case-specific derogations in the restriction proposal in case no alternatives are available is stressed.   1. Inherent dilemmas and trade-offs between environmental concerns of PFAS and climate objectives  High-voltage equipment using PFAS gases is typically installed in critical network nodes. Their shutdowns would cause the rejection of renewably generated power. This would equal a tremendous amount of wasted resources. The proposal to restrict PFAS should not prevent either the decarbonisation of the electricity grid infrastructure or the grid development, which is essential to properly deliver the energy transition (by allowing the integration of renewable energies and the electrification of uses). The PFAS currently used for the electricity grid infrastructure contributes to its functionality and high efficiency. Complete restrictions of their placing on the market and use should always be considered in light of the availability of alternatives. Decarbonisation and the protection of human health and the environment are key. ECHA's proposal to restrict PFASs should, therefore, strike for a good balance between both objectives.   2. PFAS in solid components and spare parts of electrical equipment  2a. Solid components  PFASs are used in electrical grid equipment, machinery components and parts, such as insulated nozzles, sealings, plain bearings, gaskets etc. The insulated nozzle is a key component for interrupting fault current (the arc of a short circuit current) inside a circuit breaker. More use cases are further specified in the annex. Once manufactured, solid components with PFAS are usually installed within the machinery. The decommissioning and recycling are carried out respecting all applicable legislation and in close collaboration with manufacturers.  TSOs are not aware of any alternative solutions to the PFAS use cases listed in the Annex of this document. Therefore, an undifferentiated restriction of PFAS for these components of grid equipment would signify a ban on new equipment and spare parts for critical infrastructure within 18 months after its entry into force. This would effectively bring all current European grid development projects to a halt and then would endanger the ongoing energy transition, as no manufacturer is currently able to supply PFAS-free equipment. As research and development of alternatives is only starting, it is urgently needed that ECHA acknowledges this gap in the current proposal and adds a derogation of 13,5 years for solid components in electrical transmission equipment. More specifically, derogation 6. in the restriction proposal for fluoropolymers and perfluoropolyethers should be extended for use in high-voltage electricity transmission equipment by adding the paragraph “6 g high-voltage electricity transmission equipment”.  2b. Spare parts containing PFAS should be exempted  Many PFAS are used in existing electric equipment already installed with a minimum lifetime of 40 years. It is, therefore, necessary that the supply of spare parts is secured throughout this lifetime. The operation, maintenance, repair and extension of existing equipment containing PFAS must be ensured until the end of its lifetime, as PFAS-free spare parts may not work in the originally designed equipment. Otherwise, they would need to be decommissioned prematurely, entailing additional environmental and climate-related burdens, without consideration of circular economy or reparability principles. TSOs reiterate and stress the importance of being able to use equipment during its lifetime. Therefore, TSOs recommend an unlimited derogation for using spare parts containing PFAS in existing electrical equipment.   3. PFAS in liquids and lubricants  Several liquids and lubricants used for the servicing and maintenance of electrical equipment use PFAS. The properties of mineral oils and lubricants are modified with PFAS additives to fulfil the needed quality demands, e.g., on temperature behaviour and ageing stability. They are used, for instance, in circuit breakers, which need to work impeccably when used. TSOs are not aware of any alternative solutions to the use cases listed. An undifferentiated restriction of lubricants and liquids containing PFAS would impede TSOs from carrying out their legal obligation to maintain and service their equipment to ensure proper functionality and efficient operation of the grid, bearing considerable risks regarding grid stability, security of supply and workers’ safety. Therefore, the proposal to allow a 13,5-year derogation for lubricants used under harsh conditions is strongly supported. On top of that, TSOs recommend a 13,5-year derogation for PFAS in liquids, in particular technical mineral oil with PFAS additives, until alternatives have been developed and proven to satisfy comparable quality standards regarding long-term reliability and performance requirements.   4. PFAS in gases  4a. Gases for operation, maintenance and extension containing PFAS should be exempted  In recent years, TSOs have been using PFAS-containing gases as insulation medium in electrical switchgear to replace SF6, the most potent greenhouse gas, and decarbonise their electric equipment. For the new installations above 145 kV, as well as for specific uses on all voltage levels, TSOs currently have limited possibilities to replace SF6. One key component to do so has been PFAS-containing insulation gases, such as fluoronitrile (C4F7N). The application of the gases in electrical equipment, listed in the annex per use-case, is used in closed cycles and has state-of-the-art leakage detection devices to ensure smooth operation, protect the environment and minimise workforce exposure.  As of today, it is not certain whether PFAS-Gas-free solutions above 145kV and for specific uses on all voltage levels will be commercially available in 6,5 years time, also in sufficient quantity for all ranges of TSOs application. This is due to long development, qualification, and standardisation processes. If PFAS in switchgear insulation gases were banned after the derogation period of 6,5 years, it would mean the already ordered and installed equipment supposed to operate with PFAS gases may not be put into operation, maintained, nor extended after the ban date and that existing equipment would have to be put out of order and become a stranded asset.   It must also be ensured that switchgear operating with PFAS gases that have been lawfully put into operation according to the F-Gases Regulation can be refilled for maintenance purposes or extended with the corresponding gas as long as it cannot be maintained or extended with PFAS-free gases. Therefore, TSOs recommend an unlimited derogation for PFAS gases used for refilling, maintenance, or extension purposes of switchgear. Replacing existing switchgear operating with PFAS gases before their end-of-life would lead to stranded assets, which would contradict the principles of reparability and circularity.  4b. Derogation of PFAS-containing gases will help speeding up the PFAS-free developments  The present draft of F-Gases Regulation forces TSOs to install fluornitril based assets until alternative solutions are available. TSOs believe that derogation of the PFAS Gases within 6,5 years, as proposed by ECHA, would strengthen the developments of the alternative PFAS-free solutions and hence the installations of PFAS-Solutions would be limited to minimum.   Thus, TSOs urge ECHA and policymakers to take into account the ongoing negotiations on the draft F-Gases Regulation.  5. Resulting additional derogation proposals  Based on the explanations above, the following derogation propsals should be taken into consideration in the “ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs)” in the table “Proposed restriction - Annex XVII entry PFASs (Restriction Option 2)” beginning at the page 4 of the report: • add “4.d. spare parts necessary for operation, maintenance, repair and extension in energy sector.” • add “5.u. Additives in mineral oils and lubricants in high-voltage electricity transmission equipment until 13.5 years after EiF”  add “6.g. Fluoropolymer applications in high-voltage electricity transmission equipment until 13.5 years after EiF”  Annex: Non-comprehensive overview of the of PFAS in components of TSO equipment  Disclaimer: As users, TSOs currently do not have a comprehensive overview of the use of PFASs in components of their electrical equipment. Moreover, TSOs also lack the data to determine the amount of PFAS contained in their equipment, as well as the PFAS used to manufacture this equipment. The following overview shows typical use cases for PFAS for which information is available for the TSOs.  a) Solid   Asset / equipment:   Gas insulated switchgear (GIS) Transformer / shunt reactor Circuit breaker Instrument transformer HV-Cable Converter Capacitor Bank Offshore Systems Interconnectors Reactive-power compensation systems Measurement sensors Grid protection Network control Communication Power electronics (HVDC Converters, STATCOM)  Usage:  Electrical Insulation  • Wires of coils • Contact systems Electronics • Printed Circuit Boards • Cable insulation • Electronic components Gaskets Thermally stable and insulating pipes Mechanical components  • Drives  • Actuators  • Insulated nozzles  PFAS (incomplete):  PTFE PVDF  b) Liquide  Asset/equipment:  Transformer / shunt Reactor Instrument transformer Converter Capacitor bank Offshore systems Interconnectors Reactive-power compensation systems  Usage:  Electrical insulation  Lubricants Corrosion protection painting Thermally stable paintings  PFAS (incomplete):  Additives (e.g. PFPE)  c) Gaseous  Asset/equipment:  Electrical insulation  Instrument Transformer Offshore systems Interconnectors Reactive-power compensation systems  PFAS (incomplete):  Fluorinated gas (C4-FN)
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	General Comments:
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	General Comments:
Unsere Maschinen und Anlagen für Jahrzehnte gebaut werden. Vor diesem Hintergrund ist es wichtig, dass Ersatz- und Gebrauchtteile in dem Beschränkungsvorschlag berücksichtigt werden. Weder grundsätzliche Ausnahmen von der Regelung, noch längere Übergangsfristen sind vorgesehen. Das bedeutet, dass nach der Übergangsfrist von 18 Monaten Reparaturen, respektive der regelmäßige Austausch von Verschleißteilen in langlebigen Produkten, wie z.B. der Austausch von Dichtungen oder Schläuchen in Industrieanlagen, nicht mehr möglich wären.
Selbst dort, wo es Ausnahmen gibt, sind diese für nur fünf und zwölf Jahre vorgeschlagen. Es ist nicht klar, ob und wie eine Verlängerung der bestehenden Ausnahmen beantragt werden kann.
Aufgrund fehlender standardisierter, einfacher Analysemethoden lässt sich nicht kontrollieren, wie die Umsetzung des Beschränkungsvorschlags, z.B. insbesondere hinsichtlich importierter PFAS-haltiger Produkte, zukünftig von der Marktüberwachung sichergestellt werden kann. Das würde dazu führen, dass PFAS-haltige Erzeugnisse in der EU zwar nicht mehr hergestellt werden könnten, diese jedoch eventuell weiter den Weg in die EU finden würden. Ein unkontrollierter Import PFAS-haltiger Produkte würde zu erheblichen Wettbewerbsnachteilen führen.

	
	
	Answer to specific info request 3:
Wir sind ein mittelständisches und familiengeführtes Unternehmen im Maschinenbau. Die Produkte werden gewerblich genutzt und werden nicht in einen öffentlichen Kreislauf entsorgt. Eine hohe Menge von PFAS-Anteilen ist bei den Subkomponenten nicht zu erwarten, somit wird kein erkennbarer Einfluss der Emissionen erwartet. Die Lebensphasen von bis zu 25 Jahren sind sehr lang. Die Stückzahl der Maschinen (Gesamtprodukt) ist max. 4000 bis 5000 Stück pro Jahr. Durch den hohen Preis von Fluorpolymeren wird deren Einsatz in unseren Produkten (einfach + kostengünstig) deshalb in den Maßen nicht Bestandteil sein.  Das Potential zur Verunreinigung von Grundwasser, Oberflächengewässer und Böden durch potentiell sehr geringen Mengen an PFAS in vereinzelten Subkomponenten in Maschinen wird als sehr niedrig bis nicht relevant im Verhältnis zu anderen möglichen PFAS-Emissionen eingeschätzt. Deshalb sind pauschale Beschränkungen für uns als Maschinenbau-Unternehmen nicht sinnvoll. Auch deswegen ist es notwendig, Anwendungen im Konsumbereich (B2C) von denjenigen im B2B-Bereich zu unterscheiden. Industrielle Unternehmen können durch ein professionelles Risikomanagement dafür Sorge tragen, dass mit PFAS, PFAS-haltigen Materialien und Produkten über den gesamten Lebenszyklus hinweg fachgerecht umgegangen wird.

	
	
	Answer to specific info request 4:
Durch aktuell nicht bekannte Anteile im Gesamtprodukt (Maschine) von PFAS, wird deshalb auch für die Reycling-Industrie eine Bewertungsgrundlage nicht vorhanden sein. Materialströme können kaum getrennt werden. Und gerade deshalb ist eine Trennung von Industriezweigen oder Ausnahmen für Industriezweige (bzw. Produktarten) wichtig. Produkte und Komponenten (Erzeugnisse) im Konsumbereich (B2C) sollten von denjenigen im B2B-Bereich klar unterschieden und nicht gleich behandelt werden. So wäre wie bei anderen Material- bzw. Entsorgungsgesetzgebungen eine Trennung in den Wert- und Recycling strömen realisierbar.

	
	
	Answer to specific info request 6:
Gewerbliche Reinigungsmaschinen, sind nicht beachtet worden. Trotzdass gewerbliche Reinigungsmaschinen ein Nennwertes Markt in Deutschland und Europa sind. 2018 lag der Umsatz der Branche in Deutschland bei rund 940 Millionen Euro. Von der Lieferfähigkeit der Branche ist für die deutschen und europäischen Gebäudereinigerbranche elementar. Die Gebäudereinigung ist das beschäftigungsstärkste Handwerk Deutschlands. Aktuell sind rund 650.000 Personen in der Branche beschäftigt. 1. Lieferversorgung gefährdet, da Kernkomponenten betroffen sind: Für die Hartbodenreinigung werden mit zwei wesentlichen Medien verwendet, nämlich mit Wasser und Luft. Die Funktion wird mit vielerlei Komponenten sichergestellt - speziell durch Schläuche, Dichtungen und Ventilen. Durch die Vielzahl an Komponenten und breite Lieferversorgung, größtenteils innerhalb der EU und Deutschland, ist in Kombination mit unserer mittelständischen Struktur gehen wir davon aus, dass relevante Komponenten vom Markt verschwinden.  Somit ist von Produktionsstopps, über Produktabkündigungen bis hin zur Betriebsaufgabe auszugehen. Aus unserer Sicht ist somit eine unternehmerische Planungsgrundlage nicht mehr gegeben. Durch die Vielzahl an Komponenten (bis zu 100 Teile pro Maschine) und Lieferanten (ca. 400)  2. Beeinflussung aktuell befindlichen Maschinen: Durch die Maschinenpopulation, die sich im Markt befindet wird ein wesentlicher Teil des Umsatzes mit Ersatzeilen, Zubehör und Reparaturen erzielt. Wenn wesentliche Komponenten als Ersatzteil entfallen können reparaturfähige in jeder Ihrer Lebensphasen nicht mehr Instandgesetzt werden. Hier besteht also die Gefahr, dass ein enormer finanzieller Schaden für das Handwerk sowie auch ökologisch entsteht. Für das Inverkehrbringen von Ersatz-, Verschleiß- und Gebrauchtteilen sind zum Zwecke der Nachhaltigkeit und Wirtschaftlichkeit Ausnahmen von der Beschränkung erforderlich (Repair as produced-Prinzip). Diese sind unbefristet oder zumindest über einen wesentlich längeren Zeitraum, als die derzeit vorgesehenen Übergangsfristen, zu gewähren.  Bei Anwendungen mit extremen Rahmenbedingungen gibt es oft keine geeigneten Alternativen zu PFAS-haltigen Produkten. Der Einsatz von PFAS in industriellen Anwendungen (z.B. Dichtungen, Schläuchen, Leitungen, Ventilen, Kompressoren und Beschichtungen) trägt unter anderem zur Sicherheit, Ressourceneffizienz und Langlebigkeit industrieller Anlagen bei.

	
	
	Answer to specific info request 7:
Die im Beschränkungsvorschlag vorgesehene 18-monatige Übergangsfrist ist zu kurz für industrielle Anwendungen. Schon um die möglichen Alternativen auf Funktionalität und sichere Anwendung zu prüfen, für den Serieneinsatz zu qualifizieren und vielfach im Rahmen von EU-Gesetzen zuzulassen, wird ein Zeitraum von mehreren Jahren benötigt. Somit muss auch die generelle Übergangsfrist mehrere Jahre betragen.
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	General Comments:
Der Maschinen – und Anlagenbau stellt sehr spezifische, auf die Anforderungen von verschiedenen Industriezweigen wie Automobilindustrie, Medizintechnik, Luft- und Raumfahrttechnik, Präzisionsmaschinen, Energietechnik und Halbeiterfertigung ausgerichtete, Maschinen und Anlagen her. Viele Unternehmen des Maschinen- und Anlagenbaus sind mittelständisch. Die Innovationskraft und Wirtschaftsleistung gerader dieser Unternehmen ist sehr groß. Auch für den Arbeitsmarkt haben mittelständische Unternehmen des Maschinen- und Anlagenbaus eine große Bedeutung.
In Maschinen und Anlagen für Fertigungsprozesse sind polymere PFAS aktuell in vielen Anwendungen nicht ersetzbar, weil diese außergewöhnliche Eigenschaften wie hohe chemische und/oder thermische Beständigkeit bei hoher Schlagzähigkeit und sehr geringer Oberflächenspannung aufweisen. In manchen Anwendungen ermöglichen sehr kleine Bauteile aus polymeren PFAS, die in geringen Stückzahlen verbaut sind, erst den Betrieb der Maschine oder Anlage und damit einen relevanten Produktionsprozess in den oben genannten Industriezweigen.
Aus diesem Grund wird eine Ausnahmeregelung für den Einsatz von polymeren PFAS in Anlagen und Maschinen beantragt.

	
	
	Answer to specific info request 1:
See confidential attachment in Section V

	
	
	Answer to specific info request 2:
See confidential attachment in Section V

	
	
	Answer to specific info request 3:
See confidential attachment in Section 5

	
	
	Answer to specific info request 5:
See confidential attachment in Section V

	
	
	Answer to specific info request 6:
See confidential attachment in Section V

	
	
	Answer to specific info request 7:
See confidential attachment in Section V

	
	
	Answer to specific info request 8:
See confidential attachment in Section 5
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	General Comments:
Product name Ion-exchange resins and synthetic adsorbent
This comment is not about the scope of the restriction but wants point out a remedy for the locally high level of PFAS in drinking water.
Since 2014 several anionic an non ionic exchange resins were sucessfully tested for their capacaties of removing PFAS, especially PFOA and PFOS from water.

We would like to recommend these publications:
Chemosphere, Volume 272, June 2021, 129777
PFAS removal by ion exchange resins: A review
Fuhar Dixit, Rahul Dutta, Benoit Barbeau, Pierre Berube, Madjid Mohseni
https://doi.org/10.1016/j.chemosphere.2021.129777

Research Paper:
Chemosphere, Volume 341, November 2023, 139983.
“Important properties of anion exchange resins for efficient removal of PFOS and PFOA from groundwater”
Shahanaz Parvin, Hiroe Hara-Yamamura, Yuma Kanai, Aki Yamasaki, Tadashi Adachi, Sovannlaksmy Sorn, Ryo Honda, Hiroshi Yamamura
https://doi.org/10.1016/j.chemosphere.2023.139983
The second one is reported from Japanese researchers, and some results of DIAION products are included.  One of the products with the largest capacity for the widest range of PFAS is this highly porous material. (Effectiveness to PFOS (99.9%)
https://www.diaion.com/en/products/ion_exchange_resins/strongly_basic_anion/data_sheet_hpa/pdf/hpa25m.pdf
With its properties to accumulte PFAS it can support the analytics of low contaminated aquaous samples.


	
	
	Answer to specific info request 1:
Drinking water treatment, Industrial food and feed production

	
	
	Answer to specific info request 2:
During its service life the product will collect PFAS, at the end of the lifetime, the product can easily be collected and regenerated or incinerated.

	
	
	Answer to specific info request 3:
There will be no emmissons.

	
	
	Answer to specific info request 4:
No impacts.

	
	
	Answer to specific info request 10:
With its properties to accumulate PFAS it can support the analytics of low contaminated aquaous samples.
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Protection of commercial interests
	General Comments:
Based on the information presented we propose a derogation for the use of fluoropolymers in the manufacturing  of active pharmaceutic ingredients. Taking into consideration the manufacturing of APIs is specifically regulated in the EU with extensive evaluations and approval processes by designated bodies with specific expertise and experience. Including the use of PFASs in a highly controlled manufacturing environment. Whereas it should also be noted a restriction on the use of fluoropolymers would have a negative impact on the availability and security of supply of medicines and their future alternatives.

	
	
	Answer to specific info request 3:
Enclosed in the confidential attachement

	
	
	Answer to specific info request 6:
Enclosed in the confidential attachement
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	General Comments:
Linde welcomes the opportunity to provide comments and feedback to the proposal for a restriction of Per- and polyfluoroalkyl substances (PFASs) as set out in the “Annex XV restriction report” of March 22, 2023.
This comment relates to Linde’s industrial and medical gases business. Please note that separate comments have been submitted also from our coating technology and hydrogen fuelling business entities (cf. submissions from “Praxair srl” and “Linde Hydrogen Fueltech GmbH”).
In this context, Linde would also like to draw attention to the separate statements submitted by our European sector association, the European Industrial Gases Association (EIGA), as well as various national sector associations, including the British Compressed Gases Association (BCGA), which we also endorse.
Linde supports the overall intent of the restriction proposal in reducing emissions of PFAS and their degradation products into the environment and that certain exemptions have been proposed by the report. However, not all safety critical uses of Polymeric PFAS components and materials have been adequately considered.
Linde therefore requests maximum derogations for use of Polymeric PFAS in the industrial and medical gases industry, in particular for harsh and extreme conditions in manufacture, handling, transport, and use, with the opportunity for further review if safe alternatives don’t become available and proven to meet all requirements in that time.
Moreover, Linde also provides information related to the proposed derogation to allow further time to replace existing refrigeration units containing Fluorinated Gases with alternative refrigerants.
Further information and details on specific uses of Polymeric PFAS in the industrial gases industry, emissions during use and end of life as well as about the use of fluorinated gases in existing refrigeration equipment can be found on the attached document.

	
	
	Answer to specific info request 1:
This comment is related to the sector of Industrial and medical Gases and sub uses of sealing compounds, lubricants, rotating parts, flexible hoses.  These sectors and sub-uses were not specifically listed in the Annex XV report The Sector Applications of fluorinated gases with Sub-use refrigeration is also covered in this comment

	
	
	Answer to specific info request 2:
See also non confidential attachment Sector Applications of fluorinated gases with Sub-use refrigeration –  Emissions during manufacture –  not within our control Emissions during use – kept to a minimum as leaks will be monitored, reported and repaired due to F-GAS regulations Emissions during end of life – kept to a minimum as product is recovered and recycled due to F-GAS regulations Industrial and medical Gases uses of fluoropolymers for sealing compounds, lubricants, rotating parts, flexible hoses Emissions during manufacture – not within our control Emissions during use – minimal as components are chosen for their high durability in use and that they are primarily used directly within the gas technical and chemical process area with hermetic sealing, meaning without contact with the atmosphere. Emissions during end of life – As a responsible Industry user committed to sustainability and minimizing our own environmental resource intensity, we would welcome the opportunity to work with local partners and regulators to ensure continuous improvement and compliance in end-of-life waste management.

	
	
	Answer to specific info request 5:
The use of fluorinated gases in existing refrigeration equipment is proposed for a 12 year derogation.  Leaks and emissions of refrigerant gases in use are kept to a minimum due to strict leak monitoring requirements of F-Gas regulations and the need to control Greenhouse gas emissions.  See attachment for further information.

	
	
	Answer to specific info request 6:
Please see attached document explaining the uses of Polymeric PFAS in the Industrial and Medical Gases industry and downstream customers, the lack of feasible replacements and potential consequences of inferior components.  At this stage alternatives are not technically feasible due to the harsh conditions and chemical compatibility that the chemicals need to withstand.
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	General Comments:
The following input concerns hydrogen related applications, namely PEM (proton exchange membrane) electrolysis for hydrogen generation and PEM fuel cells for hydrogen utilization.
Both technologies are crucial to achieve the EU’s ambitious targets for the transition of the energy system to fluctating renewable energy soucres, specifically solar and wind, as hydrogen is a very scalable form of energy storage. The EU’s targets are formulated in the European Green Deal as well as in the REPowerEU program with ambitious growth targets. While end of 2022 180 MW electrolysis was deployed in Europe, it is planned to increase this to 140 GW by 2030, i.e. a more than 700 fold increase, with a share of around 30 % for PEM technology.
Such an increase in hydrogen generation is necessary to achieve climate targets and ultimate a net-zero society in view of carbon emissions: In September 2023, the „Royal Society“ postulated that „Even though green hydrogen has a poor round-trip efficiency of about 41 % — i.e., for every 100 MWh of renewable energy used to produce green hydrogen, only 41 MWh would be produced by a fuel cell consuming that H2 — and that this will lead to relatively high costs, other technologies will not be able to offer the scale of energy storage required.” (source: 'Seriously underestimated' | Vast amounts of hydrogen will be required for back-up power in net-zero system: study | Hydrogen news and intelligence )
Yet, both PEM electrolysers and PEM fuel cells rely strongly on fluoropolymers, mainly polytetrafluoroethylene (PTFE) and perfluorosulfonic acids (PFSAs) polymers, both a type of PFAS. As of today, there is no adequate substitution which fulfills the requirements, especially of durability, under the harsh environments of these applications characterized by high temperature, pressure, acidity, electrochemical potentials or radicals formed on catalytic surfaces. PFSA materials are used as membrane material between the electrodes because of their high proton conductivity even under dry operation conditions, as well as the catalyst binder within the electrodes. PTFE is used a reinforcement structure for the membrane, as a binder in the microporous layer of the gas diffusion layer (GDL), and in sealing structures. Moreover, PTFE-based materials are used in the production processes, e.g. in hot presses or as coating substrates for electrodes, because of the low surface energy and excellent release properties. The final product is called a catalyst coated membrane (CCM) or membrane electrode assembly (MEA).
Without fluoropolymers, there is no PEM electrolysers and PEM fuel cells and ambitious climate targets and decarbonization of the society will not be possible. PEM electrolysis is the key technology to achieve sector coupling and enabling the use of renewable energy not only for electricity, but also for industrial applications, in the chemical and steel industry, for heating and heat generation, and mobility including various field like heavy duty trucks, maritime application and in the future also aviation.
Therefore, we would like to propose a no time limited derogation for fluoropolymers in the hydrogen industry encompassing PEM electrolysis and PEM fuel cell. Yet, it could be considered to review the status of PFAS-free alternatives periodically after entry into force of the PFAS restriction, e.g. every 5 years, and revise the derogation to time limited version accordingly.
Unfortunately, the present restriction proposal missed to clearly grasp the information on the importance of fluoropolymers especially for PEM water electrolysis. While there is a certain understanding for PEM fuel cells – resulting in a proposed derogation of 5 years – Table E.134 (p. 416 of Annex E) mentions that no information has been received for PEM electrolysers. Considering the input just one line above in the same table (i.e. “Another stakeholder: While conduction properties and performance of these materials can be reasonably good, mechanical stability and durability are extremely poor, as oxidation by oxygen radicals, occurs. All nonfluorinated membrane concepts are still highly immature against minimum lifetime requirements of more than 25 000 hours. Although there would be an economic advantage to finding performant fluorine-free materials, there is no alternative today to replace PFASs (PFSA, PTFE) in the hydrogen industry (both electrolyser and fuel cell).”  as well as Greenerity’s own submissions in the first and second call for evidence, it is obvious that not all provided information could be processed in a complete manner. From a technical point of view, both technologies for hydrogen utilization (PEM fuel cell) and hydrogen generation (PEM electrolyser) should be exempted from the proposed PFAS ban, with an even higher importance of PEM electrolyser due to the versatile application scenarios of hydrogen in the whole economy, which is vital for sector coupling.
Notably, the beforementioned technologies, which are a key enabler for the utilization of fluctuating renewable energy, use exclusively a very special type of PFAS materials, i.e. fluoropolymers. Analysis of the risk profiles of fluoropolymers demonstrated that most of them meet the definition of “polymers of low concern” according to the OECD. Fluoropolymers are not water soluble, not bioaccumulative and non-toxic. Accordingly, most fluoropolymers do not represent a risk to human health or the environment as such. The sole risk is there inherent stability – a key in the intended applications – which results in persistency once emitted to the environment.
Therefore, it is important to analyse carefully the way these fluoropolymers are manufactured and later on processed and employed in the specific application.
Manufacturers of fluoropolymers of course rely on PFAS-type monomers, e.g. tetrafluoroethylene (TFE), a volatile and toxic substance. Yet, best practice handling, state of the art waste stream have proven to suppress air and water borne emission to a minimum, removing more then 99,99 % of emissions.
Manufacturing of CCMs and MEAs using those fluoropolymers occurs in an extremely controlled environment and emission measurements during the production processes have shown that no PFAS emission during coating and lamination of fluoropolymers at the typical processing temperatures below 200 °C occurs.
Waste (Scrap) originating from the production is collected in special waste and disposed conforming to legal requirements. Accordingly, no emissions to the environment are expected from the manufacturing process. (0 %) Treatment of the waste depends on the presence of precious metal. Precious metal and fluoropolymer containing waste is treated through incineration (~ 20 %; i.e. end of life of the product), to recover the precious metal components, especially Platinum and Iridium. Pure fluoropolymer waste (~80 %; i.e. process material) is treated through landfill in agreement with the German “Verordnung über das Europäische Abfallverzeichnis (AVV)“
The use of PEM electrolysers and PEM fuel cells happens in so called stacks, or systems, which are encapsulated hardware systems and are not expected to emit fluoropolymers to the environment. It is currently an intense object of research and industrial effort to demonstrate that no PFAS containing emissions occur due to degradation of the fluoropolymers in CCMs or MEAs during the use. Expected degradation product of fluoropolymers should be anionic fluoride ions, which are the natural from fluorine and therefore do not pose a risk to the environment.
From the socio economic standpoint, recent studies (Hydrogen Council & McKinsey & Company, 2023; https://hydrogencouncil.com/wp-content/uploads/2023/05/Hydrogen-Insights-2023.pdf) expect a global increase of electrolyser capacity by a factor of 300 from the year 2022 to the year 2030, resulting in ~232 GW expected capacity, of which around 50 % might be PEM electrolysis. This demonstrates not only the need for this technology to produce hydrogen, but also a major economic impact which is expected to lead to cumulated investments of 300 billion EUR by the year 2030 for electrolyser technology alone.

	
	
	Answer to specific info request 1:
Energy sector

	
	
	Answer to specific info request 3:
In view of incineration of fluoropolymers, two recent publication shall be cited. Aleksandrov et al. (Chemosphere 2019) (https://www.sciencedirect.com/science/article/pii/S0045653519306435) could show that „Municipal incineration of PTFE shows no significant generation of studied PFAS.“ and that incineration of „PTFE produced mainly hydrofluoric acid and carbon dioxide during incineration.“ Furthermore, their „results give no significant evidence that the PFAS studied were created during the incineration of PTFE could be found.“ Also Wang et al. (Environmental Science & Technology, 2022) (https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sewage-treatment) came in an extensive study to the conclusion that „it can be expected that municipal incineration of PTFE using best available technology is not a significant source of studied PFAS and should be considered an acceptable form of waste treatment.”

	
	
	Answer to specific info request 5:
Information will be covered in "SECTION V. Confidential Attachment"

	
	
	Answer to specific info request 8:
Information will be covered in "SECTION V. Confidential Attachment"
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	General Comments:
Our company supports reasonable activities and measures to prevent potential risk and protect the environment and human health and fully agrees with the dossier submitters that the emission of demonstrably harmful substances should be prevented due to their lasting global impact on environment and organisms. However, we disagree with a blanket ban of a substance group of over 10 000 substances as this does not meet the requirements of a risk-based assessment and is therefore not reconcilable with Article 68 of the REACH Regulation. In many cases, especially concerning fluoropolymers, the use-phase is admittedly unproblematic. Safe industrial uses of fluoropolymers where the risks can be controlled by appropriate measures via occupational safety, emission control or waste legislation must remain available. For issues that arise from the production and end-of-life-phase, appropriate measures should rather be regulated via waste legislation or emission control instead of a general ban.
Our main concern is a possible broad and short-termed restriction with serious downstream consequences, mainly endangering the availability of extremely relevant high-tech materials, technologies and products made in Europe. Affected are many materials with relevance to numerous varying national and international product quality standards (e.g., electrical insulation, UV exposure, tracking resistance, temperature resistance, fire resistance etc.). Modification of the material composition will require a time-consuming re-design and re-qualification with new approvals and testing for thousands of materials, components, and articles to guarantee that the requirements for technical and human safety are met. Recertification will therefore take a large share of additional cost, time, and effort for substitution of the products along the whole supply chain. These efforts are to be expected by the companies themselves as well as the certification bodies, laboratories, and authorities since the requirement will be needed at the same time for the entire industry in Europe. This will contribute to resource shortages, supply bottlenecks and possible allocations and will put the industry under severe pressure.
With the complexity of the products and supply chains in the E&E sector, as well as the large number of substances that are proposed to be restricted, there is a risk that despite the huge determination efforts applications of PFAS will remain undiscovered and subsequently turn out to be relevant. As a downstream user and manufacturer of articles, we are in the middle of the supply chain and rely on statements and knowledge of our suppliers for thousands of components but also on the alternative possibilities and aspirations of the material manufacturers. There is still missing information on PFAS in products in the European and global supply chain as there is no declaration or information obligation for products according to REACH Article 33 for all PFAS substances and no uniform legal basis at international level, which also weakens the influence and control over EU imports. A complete, gapless risk assessment for manufacturers of complex articles and an endless number of substances at a time when the legislation is not yet in force is practically impossible, as the information in the supply chain is not yet available, know-how protected and not mandatory to declare, which means that it is also not available or provided in the supply chain even upon request. Since the concrete requirements of the PFAS restriction proposal have only been announced in February 2023 and the outcome of the PFAS restriction proposal is not yet clear, which means that the specific conditions remain changeable, there will be difficulties to start with full substitution of all products through the entire supply chain and timely enforcement of the requirements within the short deadlines that the dossier submitter have proposed for the restriction. The situation is similar for industrial machines and systems, where PFAS containing materials are indispensable as extremely relevant seals, valves, lubricants, or hoses, where we also expect sudden material and producing performance failure through the years.
Assumption for a development and qualification of a new product is a technically suitable alternative with similar performance which, according to our knowledge based on supplier requests and conversations as well as information exchange with several European and international associations is currently not fully available for fluoropolymers on the market for all applications. It should be noted that new solutions are mostly niche products, which are normally produced in much smaller volumes with less capacities, so additional shortages and supply bottlenecks must be expected in the material manufacturing industry. Considering the wide use of fluoropolymers in the industry, there is a high risk of a domino effect with similar consequences multiplied along the supply chain. This has been confirmed by the enormous participation in the public consultation of the current universal PFAS restriction proposal.
Although our products are less affected by the restriction of low-molecular PFAS, we want to emphasise that E&E companies depend on material that is produced with the help of such substances, e.g., fluoropolymers and semiconductors. With the displacement of the respective manufacturers for such materials from the EU, the E&E industry will have to rely exclusively on non-EU suppliers. In analogy to regrettable substitution, this outcome is very undesirable since the production will then be beyond the influence of the EU while potential emission of PFAS still affects the shared environment.

Our request on the PFAS restriction proposal:
Due to the wide industrial application of PFAS in combination with the specific characteristics of the substances we believe that a general ban would seriously endanger European production and development sites as well as their global competitiveness. It requires more time to find suitable, effective substitutes for such numerous and technically specific applications, close information gaps and enable development re-design and re-certification for substitutes for existing applications or innovations.
We therefore call for a fundamental revision of the restriction proposal and ask for consideration of the following aspects and key requirements of the current state of the PFAS restriction proposal:

a. Transition period of at least 48 months after entry into force to allow for the time-consuming re-design and re-certification of the product with available substitutes.
b. Long-term derogation for the manufacturing and use of fluoropolymers of “low concern” in safe industrial applications.
c. Information obligation for "intentionally added" PFAS (e.g., by inclusion in the REACH Candidate List) to close information gaps about substances in articles.
d. Concentration value of 1000 ppm of “intentionally added" PFAS for articles to exclude impurities.
e. Procedure for renewal and re-applying of exemptions, to ensure important existing applications or innovations when substitution is not possible.
f. General exemption for products already placed on the market to prevent unnecessary disposition of products and warrant use in complex products.
g. General exemption for placing on the market of spare, wear and used parts to ensure sustainability and cost-effectiveness according to the repair-as-produced principle.
h. Reporting obligation to the Agency within at least 48 months after entry into force in accordance with the transition period (Point 7 of the restriction proposal).
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Nous fabriquons des cellules moyennes tensions (appareillages électriques 20KV)
Nous utilisons une graisse contenant des PFAS de chez Kluber
cette graisse est utilisée pour obtenir une étanchéité parfaite de nos produits. Sans cette graisse, nos produits qui ont normalement une durée de vie de plus de 20 ans, subiront des défauts interne lors de la première manœuvre au bout de 2 à 3 ans d'utilisation.
nous n'avons pas à ce jour de solution de remplacement

	
	
	Answer to specific info request 5:
Nous utilisons 80 kg par an
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	General Comments:
EPPA performed a detailed SEA (socio-economic analysis) and AoA (Analysis of Alternatives) for four major manufacturers of razor blades for shaving: BIC, Edgewell, Harry’s and Procter & Gamble (hereinafter Participating Manufacturers). The analysis focuses on specific PFAS used for blade edge coatings on razor blades in the European Economic Area (EEA) market. The Participating Manufacturers together hold a market share of 90 to 95% of the EEA razor blades market. The main purpose of this analysis is to provide regulators with strong evidence-based findings on the anticipated societal and economic impacts that are expected to occur should these substances be restricted under REACH. The analysis is submitted as a public attachment that contains a detailed description of the aims and scope of the analysis, perspectives on alternatives, as well as impacts, plus a conclusion, and the derogations justified by the analysis in this document. Based on the evidence-based impact assessment and analysis of alternatives presented in the attachment, a broad restriction for the use of PFAS in the manufacturing of blades and razors would lead to unacceptable costs for the European society and negatively impact the EU economy.

Based on the highly representative survey and the detailed SEA and AoA, the analysis presented in the attachment, therefore concludes that a broad restriction without a long-term derogation for the use of PFAS in the manufacturing of razor blades for shaving will have disproportionate negative impacts on the European economy and society. This report reasonably justifies the following request:
- a derogation for the placing on the market of razor blades containing PFAS until 13.5 years after the entry into force,
- a derogation for the manufacture, marketing, and use of PFAS and the placing on the market of substances, mixtures and articles containing PFAS to manufacture razor blades for shaving until 13.5 years after the entry into force.

Therefore, we request the following text to be included in the restriction:
- By way of derogation, paragraphs 1 and 2 shall not apply to: Coatings in razor blades used for shaving until 13.5 years after the entry into force.
- By way of derogation, paragraphs 1 and 2 shall not apply to: The manufacture of razor blades used for shaving until 13.5 years after the entry into force.

	
	
	Answer to specific info request 1:
PTFE-coated razor blades are currently not covered in the Annex XV restriction report. PTFE coatings for surgical and cutting blades are covered in a potential derogation for reconsideration. Nevertheless, the Participating Manufacturer’s razor blades are for consumer use and it is unclear where they would fit in the current (sub-)uses classification.

	
	
	Answer to specific info request 2:
Collectively, the Participating Manufacturers report that they purchase a total of 1,287 kg PTFE annually for their manufacturing of razors and blades in the EEA, of which 944 kg are purchased from EEA suppliers.   Based on the received data and by making use of a weighted average, more than 50% of the purchased PTFE is used during the manufacturing of the blades. The remaining purchased quantity of PTFE remains on the final razor blades.   As the PTFE coating is sprayed on the blades, only a fraction of the quantity used is deposited on blades. The sprayed mist that does not reach the blades and contains PTFE is entrapped in the closed spraying booth and finally is collected either as a solid residual waste or as an aqueous dispersion in liquid form for expired materials. Throughout the manufacturing process, emissions are controlled through the implementation of air filtration systems during the spraying procedure. Additionally, residual materials and empty raw materials containers are managed through cleaning and disposal procedures. Due to the closed system and use of appropriate personal protective equipment (PPE), worker exposure is avoided. These materials are subjected to thermal recycling in a municipal waste combustor. The Participating Manufacturers have ongoing research into more precision spraying, aimed at reducing the quantity of PTFE that does not reach the blade during spraying and thereby optimizing the transfer efficiency.  There are no extensive studies available regarding the release, if any, of PFAS during product usage. The PTFE coating on the blades is designed to be well-adhered due to the strong chemical bonds with the surface of the blades. This ensures that the amount of PTFE that might potentially be released (if any) during the use-phase is limited.  In the EU, household waste is either incinerated or landfilled. According to a 2019 study by Aleksandrov, et al., municipal incineration of PTFE does not result in measurable PFAS emissions at temperatures between 860 and 1,020 °C. According to the authors, the results confirm that when incinerated under representative European municipal incinerator conditions, fluoropolymers do not generate any measurable levels of PFAS emissions at their end of life and therefore pose no risk to human health and the environment.    Furthermore, no PFAS emissions from PTFE coated razor blades are expected when they are landfilled. PTFE is chemically, thermally, and biologically stable and therefore PTFE coated razor blades are not expected to lead to dispersive non-polymeric PFAS when disposed of in a landfill (Korzeniowski, et al., 2023). Other studies have presented results from OECD guideline biodegradation studies, demonstrating that PTFE is stable and does not degrade under environmentally relevant conditions Furthermore, fluoropolymers that meet the criteria to be considered PLC have negligible leachables, unreacted monomers, and oligomers most likely destroyed in fluoropolymer use processing and would therefore not be expected to significantly contribute to landfill leachate. (Henry, et al, 2018 & Ruwona, 2021).  Given the above, the end-of-life stage from coated razor blades is not expected to lead to PFAS emissions. The public attachment to this submission titled “PUBLIC_RazorBlades_PFAS_Public-Consultation-Document_2023-09-21’’ provides further evidence on the projected emissions at the end-of-life phase.  References:  1. Aleksandrov, K., Gehrmann, H.J., Hauser, M., Mätzing, H., Pigeon, D., Stapf, D. and Wexler, M., 2019. Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per-and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas. Chemosphere, 226, 898-906.  2. Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F., Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application of polymer of low concern regulatory criteria to fluoropolymers II: fluoroplastics and fluoroelastomers. Integrated Environmental Assessment and Management, 19(2), 326-354. 3. Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental Assessment and Management, 14(3), 316-334. 4. Ruwona, T., 2021. The fluoropolymer PTFE is stable at environmentally relevant temperatures. In 2021 Emerging Contaminants in the Environment Conference (ECEC21).

	
	
	Answer to specific info request 3:
As the PTFE coating is sprayed on the blades, only a fraction of the quantity used is deposited on blades. The sprayed mist that does not reach the blades and contains PTFE is entrapped in the closed spraying booth and finally is collected either as a solid residual waste or as an aqueous dispersion in liquid form for expired materials. Throughout the manufacturing process, emissions are controlled through the implementation of air filtration systems during the spraying procedure. Additionally, residual materials and empty raw materials containers are managed through cleaning and disposal procedures. Due to the closed system and use of appropriate personal protective equipment (PPE), worker exposure is avoided. These materials are subjected to thermal recycling in a municipal waste combustor. The Participating Manufacturers have ongoing research into more precision spraying, aimed at reducing the quantity of PTFE that does not reach the blade during spraying and thereby optimizing the transfer efficiency.  There are no extensive studies available regarding the release, if any, of PFAS during product usage. The PTFE coating on the blades is designed to be well-adhered due to the strong chemical bonds with the surface of the blades. This ensures that the amount of PTFE that might potentially be released (if any) during the use-phase is limited. At the end-of-life, the Participating Manufacturers have indicated that consumers dispose of their used razor blades as part of their household waste. Razor blades can be therefore assimilated to the so called “Municipal solid waste (bin/trash) disposal," which was defined by the Risk Assessment Committee, in its opinion on the Microplastics restriction proposal, as a pathway to the environment with rather low risk of emissions.  In the EU, household waste is either incinerated or landfilled. According to a 2019 study by Aleksandrov, et al., municipal incineration of PTFE does not result in measurable PFAS emissions at temperatures between 860 and 1,020 °C. According to the authors, the results confirm that when incinerated under representative European municipal incinerator conditions, fluoropolymers do not generate any measurable levels of PFAS emissions at their end of life and therefore pose no risk to human health or the environment.    Furthermore, no PFAS emissions from PTFE coated razor blades are expected when they are landfilled. PTFE is chemically, thermally, and biologically stable and therefore PTFE coated razor blades are not expected to lead to dispersive non-polymeric PFAS when disposed of in a landfill (Korzeniowski, et al., 2023). Other studies have presented results from OECD guideline biodegradation studies, demonstrating that PTFE is stable and does not degrade under environmentally relevant conditions Furthermore, fluoropolymers that meet the criteria to be considered PLC have negligible leachables, unreacted monomers, and oligomers most likely destroyed in fluoropolymer use processing and would therefore not be expected to significantly contribute to landfill leachate. (Henry, et al, 2018 & Ruwona, 2021).  Given the above, the end-of-life stage from coated razor blades is not expected to lead to PFAS emissions. The public attachment to this submission titled “PUBLIC_RazorBlades_PFAS_Public-Consultation-Document_2023-09-21’’ provides further evidence on waste management.  References: 1. ECHA, 2020. Committee for Risk Assessment (RAC), Committee for Socio-economic Analysis (SEAC - Opinion on an Annex XV dossier proposing restrictions on intentionally-added microplastics. Available at: https://echa.europa.eu/documents/10162/a513b793-dd84-d83a-9c06-e7a11580f366 (Accessed in July 2023).  2. Aleksandrov, K., Gehrmann, H.J., Hauser, M., Mätzing, H., Pigeon, D., Stapf, D. and Wexler, M., 2019. Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per-and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas. Chemosphere, 226, 898-906.  3. Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F., Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application of polymer of low concern regulatory criteria to fluoropolymers II: fluoroplastics and fluoroelastomers. Integrated Environmental Assessment and Management, 19(2), 326-354. 4. Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental Assessment and Management, 14(3), 316-334. 5. Ruwona, T., 2021. The fluoropolymer PTFE is stable at environmentally relevant temperatures. In 2021 Emerging Contaminants in the Environment Conference (ECEC21).

	
	
	Answer to specific info request 6:
PTFE-coated razor blades are currently not covered in the Annex XV restriction report. PTFE coatings for surgical and cutting blades are covered into a potential derogation for reconsideration. Nevertheless, the Participating Manufacturer’s razor blades are for consumer use and it is not clear where they would fit in the current (sub-)uses classification.    The Participating Manufacturers are major players in the EEA as well as in the global razor blades markets. They have an aggregate revenue related to the sales of blades and razors of more than 1.3 billion EUR in the EEA market and have various manufacturing plants for blades and razors in the EEA, specifically in the Czech Republic, France, Germany, Greece, and Poland. These EEA sites produce more than 11 billion cartridges and disposable razors each year with approximately 50% being exported out of EEA.  The Participating Manufacturers use PTFE to obtain a thin coating on the razor blade edges. To achieve this thin layer of PTFE, the Participating Manufacturers spray a PTFE material onto the blade edges. To ensure there is a well-adhered, continuous coating on the edge of the blade, the blades are heated to sinter the PTFE particles. The key characteristic of the PTFE coating on the blade edge is its low coefficient of friction. This contributes to a reduction in hair cutting force, which ultimately translates in a more safe, comfortable, and smooth shaving experience. Blades with the PTFE coating demonstrate a reduction of up to 70% in cutting force versus those without the PTFE coating. A suitable alternative to the PTFE coating on the blade edges must have a low coefficient of friction, must be highly inert, durable, thin, and cost-effective.   There is currently no evidence of any technically suitable, economically feasible, and readily available alternatives to PTFE-based coatings for razor blades that can provide comparable product performance benefits for shaving products and that could be deployed in the next 15 years. Dossier Submitters (DSs) have identified the presence of PFAS substances in the components of the powered, dry shaving products (such as membranes, batteries, and electronic circuit board). Therefore, it is unrealistic to anticipate that the market would transition towards powered, dry shaving products as these technologies would also be facing PFAS substitution challenges. Lower performing edge coatings, such as silicone oils and silicone-like materials are available. However, the performance of such coatings on a blade edge is significantly inferior, especially in terms of durability of performance (1-2 shaves only). Additionally, the processes used to coat blades using these silicone oils and silicone-like materials are typically non-durable and sensitive to changes in the processing conditions or substrate material, leading to widely variable edge performance. If consumers wanted a similar experience from products that do not contain PTFE, they would need to replace their razor blades products at more than 10 times the current average rate. As a result, there would be a significant increase in consumer waste and disposal of over 10 times more products, which could be an unintended negative consequence of the restriction on PTFE.  The Participating Manufacturers would support the phase out of the use of PFAS where technically suitable and economically viable alternatives are available. However, phase-out requires the availability of technically suitable and economically viable alternatives. As discussed above, such technically feasible and economically viable alternatives do currently not exist. Substitution, in the event that an acceptable alternative is identified, developed, and/or validated, is a highly time-consuming process due to the complexity of the affected products. In any event, it will not be possible to find alternatives and substitute them for PFAS in blades and razors in the proposed 18-month transition period. If a suitable alternative coating to PTFE is found, current manufacturing equipment would need to be discarded and replaced with completely new equipment. Staff would need to be newly trained to operate it. Therefore, it is estimated that it could take approximately 15 years, and cost more than 132 million EUR, to develop and launch PFAS-free products that use an alternative to the PTFE coating.  The total monetised impact of a PFAS restriction is calculated as more than 2.8 billion EUR in a 4-year horizon for the manufacturers of razor blades. This sum includes approximately 43 million EUR of economic impact driven by substitution costs for the manufacturers of razor blades; 2.5 billion EUR of economic impacts (EBIT losses) and 288 million EUR of social impact deriving from unemployment. This is a conservative (lower boundary) estimate.   In the case of a restriction on PFAS (PTFE) used in the production of razor blades, the cost per kg of avoided PFAS (PTFE) emissions is estimated to be at least 149,541 EUR/kg for all releases for over 30 years (temporal scope chosen by DSs) under a conservative estimation on the emissions. This cost-effectiveness ratio is considered high enough to justify a time-limited derogation of at least 12 years (with an additional 18-month transition period, adding up to 13.5 years after the entry into force) for the use of critical PFAS, such as PTFE in razor blades and their production.  The broad restriction of PTFE and the marketing of mixtures and articles containing PTFE in the EEA will have impacts on the competitiveness of the EEA markets for razor blades, on competition in the EEA, on innovation, and on the overall EEA trade balance. Non-EEA manufacturers would not be subject to a restriction of PFAS used in manufacturing equipment and production processes. As a result, the attractiveness of the EEA for investment in innovation and R&D would be jeopardised.  Based on the highly representative survey and the detailed SEA and AoA, the report concludes that a broad restriction without a long-term derogation for the use of PFAS in the manufacturing of razor blades for shaving will have disproportionate negative impacts on the European economy and society. This report reasonably justifies the following request: a derogation for the placing on the market of razor blades containing PFAS until 13.5 years after the entry into force; a derogation for the manufacture, marketing, and use of PFAS and the placing on the market of substances, mixtures and articles containing PFAS to manufacture razor blades for shaving until 13.5 years after the entry into force.  Therefore, we request the following text to be included in the restriction:  - By way of derogation, paragraphs 1 and 2 shall not apply to:  Coatings in razor blades used for shaving until 13.5 years after the entry into force. - By way of derogation, paragraphs 1 and 2 shall not apply to: The manufacture of razor blades used for shaving until 13.5 years after the entry into force.  The public attachment to this submission titled “PUBLIC_RazorBlades_PFAS_Public-Consultation-Document_2023-09-21’’ provides further evidence and motivation on the impacts of a restriction on the EEA razor blades market.
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Germany
Company name confidential:
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<redacted>
Privacy statement:
We considered this attachment as confidential as it contains some confidential business internals.
	General Comments:
The information in this consultation paper relates to our Analytical Technology business unit.

Our company develops, manufactures, and distributes specialized components and system solutions for the gas analysis and
hydraulics markets. With more than 150 employees in Germany and subsidiaries in Asia, the USA, France and other partner networks, we
supply our customers worldwide from our manufacturing site in Germany.
Our products monitor, control and optimize our customers' industrial processes and keep track of the emission monitoring requirements.
They promote sustainable, climate-friendly production processes and the efficient use of energy resources.

-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --


	
	
	Answer to specific info request 1:
Our products are important for other markets such as power and energy, oil and gas, chemicals and petrochemicals, marine equipment, etc.  But a specifying sector for industrial sample gas conditioning and gas analysis is not listed in Annex XV.

	
	
	Answer to specific info request 2:
No emissions are expected during the lifetime of our products.  -- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 4:
Our products are produced and used exclusively for B2B customers. At the end of the product's life, end-of-life devices and components  are not disposed of with general municipal waste. The disposal or recycling is carried out by official waste management companies.   -- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 5:
-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 6:
-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 8:
We do not comment on this section. Some of the information requested here is already presented in our contribution in Section 6.
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Privacy statement:
The attached document contains information confidential to Watson-Marlow Fluid Technology Solutions.
	General Comments:
Please see the confidential attachment detailing Watson-Marlow Fluid Technology's assessment of non-PFAS surfactant PTFE material processing for tubing.
This submission is intended to supplement Watson-Marlow Fluid Technology Solution's initial comments and report submitted on 28th April 2023, reference number 052628a1-3d5d-48b7-929e-4a9f3a4b4b26.
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	General Comments:
-

	
	
	Answer to specific info request 1:
Metal plating and manufacture of metal products Hard chromium plating

	
	
	Answer to specific info request 2:
The company uses an average of 250 kg of solution with PFAS/year, a very small quantity indeed when compared with figures quoted in the annex XV report.  According to the SDS, the solution of fume suppressant used by the company contains between 2,5 and 3% (w/w) of the following PFAS. Name: 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanesulphonic acid CAS number: 27619-97-2 EC number: 248-580-6 the emmisions of the PFAS used is under the limit of detection, we have stimated 4 gr for year (overstated)

	
	
	Answer to specific info request 3:
we dispose of about 30000 kg of waste between washing water contaminated with chromic acid and chromium-plating sludge. the percentage of PFAS within this waste is 0,03 % (overestimated calculation)

	
	
	Answer to specific info request 5:
The company uses an average of 250 kg of solution with PFAS/year, a very small quantity indeed when compared with figures quoted in the annex XV report.  According to the SDS, the solution of fume suppressant used by the company contains between 2,5 and 3% (w/w) of the following PFAS:  Name: 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanesulphonic acid CAS number: 27619-97-2 EC number: 248-580-6 the emmisions of the PFAS used is under the limit of detection, we have stimated 4 gr for year (overstated)  we dispose of about 30000 kg of waste between washing water contaminated with chromic acid and chromium-plating sludge. the percentage of PFAS within this waste is 0,03 % (overestimated calculation) The total amount of PFAS used in one year is about 8 kg (a very small quantitative)

	
	
	Answer to specific info request 7:
The company asks for a derogation of at least 5 years for the use of PFAS as fume suppressant in the hard chrome plating. In support of this claim the company submits the following information.  Mission of the company: The company is a functional chrome plating shop with the size of a SME. The mission of the company is providing the customer with top quality coatings, quickly and at a competitive cost while being compliant with each of the laws established to protect human health and protect the environment. According with the mission, the company benefits of the authorization granted on 18th December 2020 to Chemservice GmbH and others (CTACSub) for the use of chromium trioxide for functional chrome plating (Use 2). The company notified to ECHA the use of chromium trioxide and made available in the due time the information collected from monitoring programmes. The company contributed to the review report submitted to ECHA on 21st February 2023 by the CTACSub2.  About availability of suitable alternatives: The company has no financial resources or scientific expertise to carry out own scientific research. Nonetheless, the company has always been available for testing alternatives proposed by different suppliers of chemicals. At the time there is no valid sostitution of this fume suppressant  Annual use of PFAS:  The company uses an average of 250 kg of solution with PFAS/year, a very small quantity indeed when compared with figures quoted in the annex XV report.  According to the SDS, the solution of fume suppressant used by the company contains between 2,5 and 3% (w/w) of the following PFAS:  Name: 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanesulphonic acid CAS number: 27619-97-2 EC number: 248-580-6  Emissions of PFAS: the emmisions of the PFAS used is under the limit of detection, we have stimated 4 gr for year (overstated)  we dispose of about 30000 kg of waste between washing water contaminated with chromic acid and chromium-plating sludge. the percentage of PFAS within this waste is 0,03 % (overestimated calculation) The total amount of PFAS used in one year is about 8 kg (a very small quantitative indeed when compared with figures quoted in the annex XV report)



	8752
	Date:
2023/09/22  16:01
Content:
Scope or restriction option analysis
Information on alternatives
Information on benefits
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Topsoe
Org. country:
Denmark
Attachment:

 
	General Comments:
Please see the attachement for the elaborate Topsoe statement.

	
	
	Answer to specific info request 1:
Missing sector:   Chemical industry 

	
	
	Answer to specific info request 3:
Currently the waste handling of fluoropolymer coated spare parts can be split up into two streams. The tougher materials such as heat exchangers are shredded and separated based on metal type. The metal is recycled, and any other material is sent for incineration. The softer materials such as personal protective equipment are sent for waste incineration.

	
	
	Answer to specific info request 6:
As shown in table A.1 of Annex A to the proposal, the chemical industry has not been researched in detail. Hence the importance of emphasizing the necessity of fluoropolymers covered by this proposal.    A) Topsoe cannot provide a tonnage range for PFAS as we use fluoropolymers in the form of coated equipment from our suppliers.   Based on a survey of all Topsoe’s equipment suppliers, the vast majority of fluoropolymer suppliers cannot provide emission data to us (e.g., leakage, degradation,…). However, due to the chemical and thermal stability of fluoropolymers, this is not expected either.    B) Fluoropolymers enables Topsoe to operate in harsh chemical and thermal conditions unmatched by any other substance. They provide durability and ensure that our production processes stay closed systems. As Topsoe utilizes known hazardous chemicals, fluoropolymers provide exposure protection to our employees and the environment.    C) Topsoe expects every chemical company that utilizes closed chemical systems with hazardous chemicals, such as us, to be affected by this ban. Based on the CEFIC report Topsoe participated in, at least 111 companies have these systems.    D) To quote the fluoropolymer application part of the petroleum and mining section in table 9 of the proposal: “In light of the sufficiently strong evidence pointing to the non-existence of technically and economically feasible alternatives at EiF, a derogation is proposed for: Fluoropolymer applications”. It is clear to the proposers that substitution is not feasible. If technical alternatives can be found, regrettable substitution must be avoided by holding these alternatives to the highest safety and environmental criteria.    E) Topsoe does not manufacture PFAS but relies on suppliers to find alternatives for fluoropolymer coated equipment. A survey of all Topsoe’s equipment suppliers resulted in over 3/4 of respondents believing there are no alternatives currently available, and they do not believe alternatives will be developed on a short-term basis.     F) Currently, substitution of fluoropolymers is technically not feasible (see point D).    G) Substitution of fluoropolymers is technically not feasible now. Estimating the socio-economic impact of a hypothetical alternative is not possible. If an alternative can be found that is technically comparable and does not compromise on hazardousness for humans and the environment, we will rely on the free market to offer these at a reasonable price. 
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As a private individual, I welcome the ongoing discussion regarding the potential regulations for PFAS. In my view, regulatory intervention seems to be necessary since economic organisations have repeatedly demonstrated their lack of intrinsic motivation to manage potential risks to people and nature in a responsible and sustainable manner.

The measures included in the proposal could have significant implications for several companies, industries, and the European Union’s economic position. The exceedingly brief transitional periods for various sectors seem unfeasible to manage. Additionally, the categorisation of industries and subgroups appears overly broad, with some not or inadequately covered. The socio-economic assessment is affected by the broad classification.

I urge the ECHA commission to assess thoroughly and objectively nuclear power plants as on industy/group, with particular emphasis on their safety. It must be ensured that precise, concise and coherent information is available on nuclear energy and its application, which is regarded as the most hazardous and detrimental technology in existence.
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Privacy statement:
The protection of our commercial interests and IP would be undetermined, if the attachment would be made available to the public. E.g., exploded view drawings, technical details and some facts and figures.
	General Comments:
KROHNE supports the objective of avoiding emissions of hazardous substances into the environment.
The KROHNE Group is a global manufacturer and provider of process instrumentation, measurement solutions and services in many industries.
Founded in 1921 and headquartered in Duisburg, Germany. The turnover in 2022 was 731.1 Mio. EUR (incl. joint ventures).
Around 4.000 employees work for KROHNE in 15 production facilities in 10 countries worldwide.
We request derogations, as follows:

1. Incorporation of process Instrumentation equipment as a missing use.
2. Spare parts and refurbished products must in principle be exempted from the restriction.
3. The repair-as-produced principle must be applied to the placing on the market of spare parts, wear parts and used parts. Especially in process industry 30 years use time is typical and therefore spare-parts in approved/certified equipment must be available.
4. Fluoropolymers should be considered as “Polymers of Low Concern” (PLC) and therefore
• excluded from the restriction or
• have a 12-year derogation for use in process Instrumentation equipment with review option for prolongation, if no suitable substitutes are found.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Power & Energy, Lubricants, Petroleum and mining, Food contact materials and packaging - Industrial food and feed production are important for process instrumentation equipment applications are not sector specific. Therefore process instrumentation equipment has to be treated as a use sector of its own. Alternatively all following markets have to be added among others as use sectors:  Power and energy, Nuclear power, District energy and building automation, Industrial gases, Food and beverage, Chemicals and petrochemicals, Oil and gas, Pharmaceuticals and biotechnology, Marine, Water and wastewater, Pulp and paper, Minerals and mining.

	
	
	Answer to specific info request 2:
No emission is expected during life time.   Process instrumentation equipment products are B2B and don´t end in private household waste.   Controlled recycling is likely. Professional recycling is standard as required by WEEE directive using take back schemes

	
	
	Answer to specific info request 3:
Professional recycling is standard as required by WEEE directive using take back schemes.

	
	
	Answer to specific info request 6:
a. Process instrumentation equipment applications are not sector specific and therefore Process instrumentation equipment has to be treated as a use sector of its own (see 1) Annual tonnage in KROHNE factories in EU: 28t/year. Process instrumentation equipment industry is estimated to be 400t/year, based on a KROHNE market share of 7%. b. typical FP requirements/applications: temperature resistance, chemical resistance, low friction, long life, excellent sealing, low emissions, flame retardant, low dielectric constant, lipophobic & hydrophobic.

	
	
	Answer to specific info request 8:
State of the art: No alternatives exist:  It is important to enable EU companies to meet their obligations under the Green Deal and to continue to fulfill essential safety requirements of EU product safety directives. This requires a risk-based approach in the PFAS regulation.

	
	
	Answer to specific info request 10:
For the majority of the 10000 PFAS there are no specific analytical methods available today.  The extremely low limits of 25 ppb and 50 ppm for a large number of regulated PFASs cannot be reliably enforced in global, branched supply chains.
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Privacy statement:
The protection of our commercial interests and IP would be undetermined, if the attachment would be made available to the public. E.g., exploded view drawings, technical details....
	General Comments:
KROHNE supports the objective of avoiding emissions of hazardous substances into the environment.
The KROHNE Group is a global manufacturer and provider of process instrumentation, measurement solutions and services in many industries.
Founded in 1921 and headquartered in Duisburg, Germany. The turnover of the KROHNE group in 2022 was 731.1 Mio. EUR (incl. joint ventures).
Around 4.000 employees work for KROHNE in 15 production facilities in 10 countries worldwide.
We request derogations, as follows:

1. Incorporation of process Instrumentation equipment as a missing use.
2. Spare parts and refurbished products must in principle be exempted from the restriction.
The repair-as-produced principle must be applied to the placing on the market of spare parts, wear parts and used parts. Especially in process industry 30 years use time is typical and therefore spare-parts in approved/certified equipment must be available.
3. Fluoropolymers should be considered as “Polymers of Low Concern” (PLC) and therefore
- excluded from the restriction or
- have a 12-year derogation for use in process Instrumentation equipment with review option for prolongation, if no suitable substitutes are found.

	
	
	Answer to specific info request 1:
Electronics and semiconductors, Power & Energy, Lubricants, Petroleum and mining, Food contact materials and packaging - Industrial food and feed production are important for process instrumentation equipment applications are not sector specific. Therefore process instrumentation equipment has to be treated as a use sector of its own. Alternatively all following markets have to be added among others as use sectors:  Power and energy, Nuclear power, District energy and building automation, Industrial gases, Food and beverage, Chemicals and petrochemicals, Oil and gas, Pharmaceuticals and biotechnology, Marine, Water and wastewater, Pulp and paper, Minerals and mining.

	
	
	Answer to specific info request 2:
No emission is expected during life time.   Process instrumentation equipment products are B2B and don´t end in private household waste.   Controlled recycling is likely. Professional recycling is standard as required by WEEE directive using take back schemes

	
	
	Answer to specific info request 3:
Professional recycling is standard as required by WEEE directive using take back schemes.

	
	
	Answer to specific info request 6:
a) Process instrumentation equipment applications are not sector specific and therefore Process instrumentation equipment has to be treated as a use sector of its own (see 1) Annual tonnage in KROHNE factories in EU: 28t/year. Process instrumentation equipment industry is estimated to be 400t/year, based on a KROHNE market share of 7%. b) typical Fluoropolymers requirements/applications: temperature resistance, chemical resistance, low friction, long life, excellent sealing, low emissions, flame retardant, low dielectric constant, lipophobic & hydrophobic.

	
	
	Answer to specific info request 8:
State of the art: No alternatives exist:  It is important to enable EU companies to meet their obligations under the Green Deal and to continue to fulfill essential safety requirements of EU product safety directives. This requires a risk-based approach in the PFAS regulation.

	
	
	Answer to specific info request 10:
For the majority of the 10000 PFAS there are no specific analytical methods available today.  The extremely low limits of 25 ppb and 50 ppm for a large number of regulated PFASs cannot be reliably enforced in global, branched supply chains.
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	Date:
2023/09/22  16:07
Content:
Environmental emissions
Information on alternatives
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
We considered this attachment as confidential as it contains some confidential business internals.
	General Comments:
The information in this consultation paper relates to our Fluidcontrol business unit.

Our company develops, manufactures, and distributes specialized components and system solutions for the gas analysis and
hydraulics markets. With more than 150 employees in Germany and subsidiaries in Asia, the USA, France and other partner networks, we
supply our customers worldwide from our manufacturing site in Germany.
Our products monitor, control and optimize our customers' industrial processes and keep track of the emission monitoring requirements.
They promote sustainable, climate-friendly production processes and the efficient use of energy resources.

-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --


	
	
	Answer to specific info request 1:
Our products are important for other markets such as power and energy, oil and gas, chemicals and petrochemicals, marine equipment, etc.  But a specifying sector for industrial sample gas conditioning and gas analysis is not listed in Annex XV.

	
	
	Answer to specific info request 2:
No emissions are expected during the lifetime of our products.  -- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 4:
Our products are produced and used exclusively for B2B customers. At the end of the product's life, end-of-life devices and components  are not disposed of with general municipal waste. The disposal or recycling is carried out by official waste management companies.   -- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 5:
-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 6:
-- Please see the details in the confidential annex. We keep them confidential as some confidential business internals are covered. --

	
	
	Answer to specific info request 8:
We do not comment on this section. Some of the information requested here is already presented in our contribution in Section 6.
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	Date:
2023/09/22  16:08
Content:
Hazard or exposure

Type:
BehalfOfAnOrganisation
Org. type:
National Authority
Org. name:
Swedish Food Agency
Org. country:
Sweden
Attachment:

 
	General Comments:
-



	8758
	Date:
2023/09/22  16:09
Content:
Scope or restriction option analysis
Information on alternatives
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
VDMA e. V.  Textile Machinery
Org. country:
Germany
Attachment:

 
<redacted>
Privacy statement:
The confidential attachment contains detailed information about PFAS functional components, that are used in textile machines together with the justification of important properties that require PFAS components. This knowhow delivered by our member companies should not made public to protect their commercial interests.
	General Comments:
We submit today revised versions of the non-confidential part and the confidential part of our comments (first version was submitted on August 23). The general comments remain valid unchanged.
Our reference number is cf3be8e8-8067-4b5a-bcd4-1a326025423b

	
	
	Answer to specific info request 6:
We submit revised versions of the non-confidential part and the confidential part of our comments (first version was submitted on August 23). The new documents contain information on more machines and components which are affected. Our reference number is cf3be8e8-8067-4b5a-bcd4-1a326025423b



	8759
	Date:
2023/09/22  16:08
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Description of analytical methods

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Daikin Chemical Europe GmbH
Org. country:
Germany
Attachment:

 
	General Comments:
Please refer to the non-confidential attachment.

	
	
	Answer to specific info request 10:
Please refer to the non-confidential attachment.



	8760
	Date:
2023/09/22  16:14
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
HLU GmbH
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
We upload the documents confidentially to protect business interests.
	General Comments:
Machinery and equipment manufacturing industry is missing as a sector in the restriction proposal! We are producing product "fans for the chemical industry" and requesting for an exemption of PFAS application in the missed use "seals ind the industrial fans".

	
	
	Answer to specific info request 6:
The information is submitted as an annex.
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	Date:
2023/09/22  16:15
Content:
Scope or restriction option analysis
Hazard or exposure
Baseline
Information on alternatives
Other socio economic analysis (SEA) issues
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
United States of America
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Demonstration of Commercial Interest:  • Internal business information concerning technologies and development should be held away from competitors, thus it shall be treated as confidential. • Economic data related to turnover, employment and expected losses in case of a restriction scenario is confidential business information being part of the commercial strategies of the dossier submitter. This financial and commercial information meets all of the following requirements: (a) it is not publicly available or readily accessible to anybody except the decision makers at the dossier submitter (b) it has commercial value and constitutes an economic asset.  Demonstration of Potential Harm:  • Should it be shared with competitors, this disclosure could prejudice the competitive position of the dossier submitter in the conduct of its business. Information could be used by competitors, in conjunction with what is already known, to advance their position in the marketplace.   Limitation to Validity of Confidentiality:  • As a consequence, the information presented in the confidential attachment uploaded under section V. above should be protected indefinitely as confidential business information.
	General Comments:
The dossier submitter manufactures articles for integrated systems applied to industrial automation equipment. Such equipment is critical for ensuring an increased efficiency, productivity, and precision at industrial production level as well as workplace safety in a variety of sectors in the EEA ranging from manufacturing, energy, aerospace to pharmaceuticals, water treatment and waste management, to mention only a few. Thus, the use of such articles indirectly contributes to the provision of essential resources and products (i.e., safe water and food, reliable energy, medicines, and electronic products, etc.) for the EEA society and its consumers.

For the manufacturing, maintenance, repair and overhaul of these articles, PFAS-containing products are required, namely: semiconductors; capacitors, electromechanical and electronic devices, and electronic boards; seals and gaskets; lubricants; lithium-ion batteries; flame retardants; wiring and cable insulation; flat panel displays; PTFE plastics (particularly resins); as well as further articles manufactured with PTFE for performance requirements due to harsh operational conditions (e.g., washer or tubes).

For the use of fluoropolymer-containing products in the manufacturing and MRO of articles for industrial automation, the dossier submitter requests a time unlimited derogation, given the lack of alternatives to fluoropolymers in these applications and the classification of fluoropolymers as polymers of low-concern. Meanwhile, for the use of products containing short chain PFASs, derogations are requested in accordance with the downstream users manufacturing the respective products (e.g., semiconductors, flat panel displays). Indeed, no alternatives are currently available to replace short-chain PFASs in such manufacturing processes.  Overall, regarding the associated time derogations, the dossier submitter aligns with the derogations proposed by other industries active in the manufacture of the products in scope.

The dossier submitter would like to highlight that the omission of PFAS from the authorization list as a substance of very high concern, and the proposal to restrict it, significantly hinders the gathering of data on PFAS within the supply chain due to the constrained time period. Indeed, suppliers are not legally required to report information in their supply chain regarding PFAS substances. This leads to significant procedural challenges, as PFAS has so far remained unregulated, rendering the pertinent data virtually non-existent. The dossier submitter is conducting a survey throughout its upstream supply chain to gain a thorough understanding of the extent to which short-chain PFASs are used in products sourced from third-party suppliers. However, this is challenging due to the intricate nature of the supply chain and limited information from suppliers. Nonetheless, efforts are being made to collect as much data as possible.

With respect to the consequences that would be incurred within the EEA in case of a restriction scenario in which there would be no derogation for the use of PFAS-containing products for the manufacture and MRO of articles used in industrial automation, the present analysis reports on several socio-economic, sustainability and policy related implications. At the level of several stakeholders in the supply chain, such a restriction scenario would generate foregone profits, job losses as well as additional one-off investment costs for dismantling and clean-up of facilities following business shutdowns. Notably, for the purpose of monetization of impacts, due to data limitations, only foregone profits and the cost of unemployment associated with job losses at the dossier submitter could be quantified.

Beyond these monetized effects, the real impacts associated with a restriction scenario remain largely underestimated as broader societal and environmental consequences can only be qualitatively described due to lack of appropriate quantitative data. Such broader implications of a restriction include: a reduced operational productivity and safety coupled with reduced energy efficiency and consequently reduced market shares at the level of downstream industrial customers; a reduced shortage of essential products (clean water, medicines, safe food, renewable energy, electronics, etc.) on the EEA market as well as potentially increased prices for EEA consumers; significant delays for the electrification, sustainability and digitalization efforts and strategies at the EU level; a premature retirement of assets leading to a residual value of electrical and electronic equipment before end of life; an increased amount of electronic waste in the EEA; as well as foregone resources for producing equipment that does not reach end of life.

	
	
	Answer to specific info request 1:
This derogation request concerns the use of PFAS-containing products for the manufacture and maintenance, repair, and overhaul (MRO) of articles (electrical and electronic equipment) for integrated systems applied to industrial automation. The dossier submitter manufactures electrical and electronic equipment as well as supporting accessories, housings, connectors and software applied as integrated systems to industrial automation processes. Non-exhaustive examples of industrial sectors relevant to the industrial automation systems manufactured by the dossier submitter include the aerospace, automotive, and marine industries; the agriculture sector; the chemical sector; the fibers and textiles sector; the food and beverages sector; the life sciences sector, including the pharmaceutical industry; the metal industry; the mining sector; the oil and gas industry; the pulp and paper industry; the energy sector, including the renewables segment; the electronics and semiconductors sector; the waste management sector, including the wastewater segment. The dossier submitter’s products are used for discrete, process, motion, and safety applications. Importantly, these applications involve very demanding operational conditions in industrial automation. These non-exhaustively include high temperature, strong mechanical forces leading to tear and wear, high pressures, aggressive chemical environments, etc. Such environments require the use of materials that can withstand them, hence, the incorporation of PFAS (mainly fluoropolymers).

	
	
	Answer to specific info request 6:
Semiconductors require PFAS functionalities such as thermal and chemical stability, low surface energy, and material compatibility. Photoresist, Antireflective coatings, and Photolithography benefit from low surface energy and non-stick properties, whereas Developers and Etching rely on chemical stability and compatibility. Rinsing solutions benefit from moisture resistance and low flammability, while Vacuum pumps and Vapor phase soldering require heat resistance. Capacitors, electronic circuits, and related parts and electronic boards utilize PFAS for their water and moisture repellency, chemical stability, dielectric strength, solder resistance, and heat resistance. These properties help maintain the performance and durability of the components. In Lubricants, PFAS provide low friction, high-temperature stability, chemical stability, damping, and heat conductivity, contributing to smooth operation and reduced wear and tear. For Lithium batteries, PFAS play a crucial role in electrode binder and separator coatings by ensuring electronic and ionic conductivity, energy efficiency, and high durability. Additionally, they serve as additives for electrolytes to enhance conductivity and prevent corrosion. Flame retardants utilize PFAS for their high thermal stability, chemical stability, low surface energy, and non-stick properties, which help in suppressing fires and minimizing damage to materials. Wiring and cable insulation benefit from the chemical stability, heat resistance, low surface tension, and electrical insulation of PFAS, ensuring safe and reliable energy transmission. Flat panel displays use PFAS for chemical stability, selected reactivity, and low boiling points, enabling efficient display technology with a long lifespan. Seals and gaskets rely on PFAS for their chemical stability, temperature resistance, sealing properties, and adaptability to irregular surfaces, resistance to ultraviolet radiation, elevated pressures, and swelling, providing a secure and long-lasting seal. Further PTFE-based materials like washers and tubes depend on PFAS for flexibility, temperature stability, chemical resistance, durability, and transparency for monitoring. Finally, PTFE plastics (resins) require PFAS for their chemical resistance, low friction, reliable adhesion, and durability, ensuring a long-lasting and reliable material for various applications.  Fluoropolymers (FPs) are crucial in various applications such as semiconductors, capacitors, electronic circuits, lubricants, lithium-ion batteries, flame retardants, seals, gaskets, wiring, and cable insulation. Their unique properties such as temperature and chemical resistance, low dielectric constant, and non-stick properties make it difficult to find alternatives. FPs are considered polymers of low concern, posing no health or safety hazards and contributing to economic growth. Industrial automation equipment relies heavily on FPs and short-chain PFAS due to their exceptional properties. Acquiring comprehensive data on short-chain PFAS usage is challenging since PFAS is not yet regulated, and suppliers are not legally obligated to report on PFAS substances. Given the difficulty of finding alternatives for certain applications and the potential negative impact on the EEA's industrial future, the dossier submitter requests a time-unlimited derogation for fluoropolymer-containing products. This approach allows industries to phase out PFAS, if possible, without imposing significant constraints, preventing potential shortages in essential goods. Meanwhile, for the use of products containing short chain PFASs, derogations are requested in accordance with the downstream users manufacturing the respective products (e.g., semiconductors, flat panel displays, etc.). Indeed, no alternatives are currently available to replace short-chain PFASs in such manufacturing processes. Overall, regarding the associated time derogations, the dossier submitter aligns with the derogations proposed by other industries active in the manufacture of the products in scope.  In the absence of a derogation from the upcoming PFAS restriction for the manufacture and MRO of electrical and electronic equipment relying on PFAS used in industrial automation, several stakeholders in the supply chain would be affected. This includes PFAS manufacturers, PFAS processors, companies manufacturing PFAS-containing products (e.g., capacitors, lithium batteries, electronic circuits, semiconductors, seals, gaskets, etc.) as well as manufacturers of PFAS-dependent electrical and electronic equipment for industrial automation, such as the dossier submitter. Without feasible alternatives to PFAS, these companies would have to shut down their PFAS-dependent operations in the EEA. Moreover, in such a scenario, all downstream sectors using PFAS-dependent electrical and electronic equipment for industrial automation would not have access at least in part to spare components and maintenance services for such articles. Consequently, such affected industrial facilities located within the EEA would either shut down automatic production processes depending on electronic and electrical equipment or implement changes to enable a downgrade from automatic to manual manufacturing processes, if economically justifiable.  Such a potential PFAS restriction scenario would therefore result in foregone profits, job losses, and additional one-off costs for dismantling and clean-up of facilities at the level of several stakeholders in the EEA, including manufacturers of PFAS-containing products, producers of PFAS-dependent articles for industrial automation, and downstream industrial sectors. Moreover, if businesses were to transition from automated to manual production processes, this would in turn lead to reduced operational productivity and safety, increased downtime risks, as well as reduced energy efficiency. This would in turn affect the competitiveness and market shares of the respective manufacturers, while there would be supply shortages of essential products on the EEA market (e.g., food products, medicines, semiconductors, energy, oil and gas, etc.) and potentially increased product prices for end customers. Furthermore, the non-availability of PFAS-containing products (e.g., semiconductors, lithium batteries, electronic circuits, etc.) could lead to severe implications for the digitalization and electrification efforts in the EEA, affecting European policies and strategies such as the Green Deal, the hydrogen strategy, and the digital transformation strategy, to mention only a few. Finally, the limited availability of MRO activities for PFAS-dependent articles in industrial automation would lead to premature retirement of assets, an increased volume of electronic waste, as well as higher resource consumption for waste treatment, resulting in additional carbon dioxide emissions in the EEA.
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Restriction of per- and poly-fluoroalkyl substances (PFAS) under REACH

The Federation of Norwegian Industries represents more than 3200 companies with
approx. 127,500 employees.

The Federation of Norwegian Industries works for framing conditions for businesses
in sectors and industries such as:

Oil and gas contractors, onshore petroleum activities, aluminum, aquaculture and
aquaculture suppliers, biotechnology and pharmaceuticals, cement, chemical
industries, electro and energy equipment, furniture, glass and ceramics, machine and
hardware industry, maritime industry, graphic arts and communication, metals,
mining, paints and coatings, plastics, recycling and textiles.

Total annual turnover for the sectors that the Federation of Norwegian Industries
represents exceeds approx. NOK 600 billion. Total annual exports have a value of
approx. NOK 300 billion.

The Federation of Norwegian Industries and its member companies want to develop
sustainable products, and most delivers in a global environment. Hence, it is
important that Norway and the rest of Europe have similar regulations and
requirements. The Federation of Norwegian Industries takes the issue of PFAS
seriously. The industry is currently mapping where these substances are used and
where they will remain necessary in equipment production due to lack of qualified
alternatives. To enable the substitution of PFAS where there are currently no
alternative products and technologies, alternatives need to be developed. This will
require time and resources.

The restriction of PFAS could have far reaching impact on industries in Norway.
PFAS and their unique properties are used in several industrial processes. Their
carbon fluorine bond results in a combination of desirable and unique chemical and
physical properties, which makes some groups of PFAS irreplaceable in applications
where harsh conditions prevail and where longevity is required. Those characteristics
are critical for use in important product applications in many industrial sectors. This
includes safety and operational performance. It is the combination of properties
present in PFAS based materials that makes them ideal for many applications.
Hence, it is extremely difficult to find appropriate alternatives which are also
sustainable and longlasting. It is necessary to evaluate the potential overall impact of
any replacement substance or technical alternative, overall environmental impact and
a ban does not make sense when there are no alternatives available.

A ban could remove critical equipment from the market, become a showstopper for
the green transition, and lead to unwanted emissions of other substances from
production lines, impair durability, and compromise equipment warranties. PFAS is
particularly essential in specialized products for the green transition in energy supply





(battery materials, solar panels, heat pumps,isolation materials, the essential arcting
nozzle made from polytetrafluoroethylkene in electrical high cottage equipoement
and membranes in hydrogen production, for example).

The market for manufacturing companies is global, and supply chains for both raw
materials and production equipment are as well. It is necessary to involve the supply
chains so that necessary production and laboratory equipment can be manufactured,
delivered, and have market access within the EU.

The Federation of Norwegian Industries aims to protect the uses that are still needed
in the industry, particularly where there is a need for pipe linings and gaskets in
virtually all production involving chemicals. Furthermore, PFAS is still necessary in
workwear for certain sectors. Workwear with 'necessary PFAS' is used, among other
things, for protection against heat/fire (firefighters), water, acids/bases, and grease
(employees in the chemical industry and oil production, for example)

It is important to ensure good transition periods so that production facilities can
continue to be used and products that have already been manufactured and are on
the market/in trade can be sold — avoiding unnecessary waste. There are likely no
environmental benefits in destroying already produced products. The general period
of 18 months is clearly too short for the conversion of all applications for which no
exemptions are provided.

The current derogations cover just a few PFAS uses in industrial setting for a limited
period of time. As PFAS are typically used in several materials, pieces of equipment,
such as sealants, coatings on valves and piping, filter materials and membranes and
conveyor belts — the phase out could lead to production disruptions. This is also due
to the very short timeframe of the proposed derogations. Furthermore, these
chemicals are often an integral part of industrial plants and high investments for
companies. The possibility to review, extend and reapply for exemptions is urgently
needed in view of the technical importance of PFASSs.

Products already placed on the market for the first time should be exempted from the
restriction. Otherwise, existing stocks of substances, mixtures and articles at down-
stream users would have to be disposed of, since under REACH every process of
making available to third parties is considered as placing on the market.

The restriction proposal is very broad. No structuring or subdivision of the more than
10,000 substances, which have very different intrinsic properties, is apparent. No
differentiation that considers the different risk profiles of the substances is made.
Instead, a comprehensive ban of the entire substance class is proposed.

In order to enable a legally sound assessment of the affectedness, the scope of the
restriction must be clearly defined. To analyze the affectedness along global supply
chains, a list of substances in scope containing IUPAC names or CAS no. is required.
This is the only way to evaluate all affected PFAS uses to avoid supply chain
disruptions and ensure that important applications are not unintentionally excluded.





The group based approach of the restriction proposal is legally questionable.
According to Art. 69 of the REACH Regulation, a substancerelated approach is
prescribed for restrictions. This objection remains relevant even though various other
restrictions on groups of substances are included in Annex XVII of the REACH
Regulation.

Also, the restriction proposal is not risk based, as no risk assessment of individual
sub-stances or (at least) individual substance groups with uniform properties has
been carried out. Thus, the chosen restriction approach does not meet the
requirements of Article 68(1) of the REACH Regulation, which provides that
restrictions may be adopted in the presence of "unacceptable risks". Therefore, a
restriction of substances in applications that do not pose a risk exceeds the legal
framework provided by the REACH Regulation.

The restriction proposal is mainly justified by the persistence of the substances and
other possible hazard properties such as mobility or bioaccumulability. The actual risk
assessment required by Article 68(1) of the REACH Regulation, which considers not
only hazard properties but also exposures from the various uses, has not taken
place. For a lawful, appropriate, and proportionate regulation of the substances, a
differentiated approach is required. This must take into account the different
properties of the substances and include an assessment of whether a PFAS
substance or its use poses an unmanageable risk to the environment or human
health. In particular,if no environmental exposure occurs in specific applications, a
ban is not justified. Safe uses of certain PFAS that cannot be replaced by suitable
alternatives must continue to be possible in Europe. Otherwise, the restriction
proposal is disproportionate.

Best regards

Cecilie R- F Skarning

Assistant director, Chemicals Policy

Federatin of Norwegian Industries
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Assogomma comments on the Annex XV Dossier
of the universal PFAS restriction proposal

September, 6th 2023





ASSOGOMMA

1 About ASSOgomma m FEDERAZIONE GOMMA PLASTICA

1 About Assogomma

Assogomma is the Italian Association among manufacturers of rubber articles,
electric cables and other similar products, established in 1945.

Assogomma represents about 200 firms, a total production of about 550.000
ton, a turnover of about 5 bilion euro and about 25.000 employees (Italy). It
is a sector strongly exportation-oriented (about 80%). Complementary economic
operators (e.g. providers) are Assogomma members as well.

2 Abstract

The italian rubber industry shares the objective to address the concerns related
to the use of PFASs, even adopting a precautionary approach. We nevertheless
propose some observations concerning the approach adopted in the restriction
proposal.

In fact the scope of the restriction proposal coincides with the whole class of
PFASs, which is a very large and heterogeneous group of chemicals, with a very
wide range of chemico-physical and eco-toxicological properties. PFASs class is in
fact defined based on a very simple structural similarity criterion: using it for the
definition of the restriction scope is a simplistic approach which would indiscrimi-
nately and unjustifiably target also non-hazardous materials such as fluoroelasto-
mers.

Chemicals should be targeted according to their potential concern, which needs
the evaluation of several aspects and cannot be based on just one single structural
element.

Fluoroelastomers are safe materials, with unique properties that make them
irreplaceable in a series of technological applications, many of which of great value
for European society, being the basis for digital and green transitions, for example
lithium-ion batteries for electric mobility.

The concerns related to their life cycle are linked to the use of fluorinated
surfactants during the production phase. This problem has been targeted in last
years through improvements of risk management measures but further action is
indeed required. Ongoing R&D efforts are aimed at the development of alternative
technologies, which do not require fluorinated polymerization aids, with promising
results.

Fluoroelastomers, and in general fluoropolymers, should be excluded from the
scope of the restriction. Remaining concerns related to the use of fluorinated
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polymerization aids should instead be addressed through regulatory actions.

3 (eneral observations on the restriction pro-
posal

3.1 Ciritical analysis of restriction scope

The scope of the restriction proposal applies to the whole class of PFASs, based
on the definition proposed by the Organization of Economic Cooperation and
Developement (OECD) in 2021 [12], according to which a PFAS is any chemical
with at least a perfluorinated methyl group (—CF3) or a perfluorinated methylene
group (—CFy—) (without any H/Cl/Br/I attached to it).

The aim of the Authors of the OECD 2021 document was to provide a simple,
consistent and coherent definition, which could easily be used also by non-experts,
fixing at the same time some issues of the previous definition proposed by Buck et
al. in 2011 [1].

This resulted in a very broad definition - based solely on some features of the
chemical structure - including (thousands of) molecules which show very different
chemico-physical and (eco)toxicological properties.

As underlined by the Authors: [12]

1. there is no correlation between meeting the definition of PFAS and haz-
ardousness: “the term PFAS does not inform whether a compound is harmful
or not, but only communicates that the compounds under this term share
the same trait for having a fully fluorinated methyl or methylene carbon
moiety.”

2. this definition has to be used with caution: “ ... PFAS is a broad, general,
non-specific term, which should only be used when talking about all the
substances included in the PFAS definition described here (or the user should
clearly define the scope of which substances are being referred to as PFASs
in the documents they prepare).”

A lack of caution would introduce ambiguity and even factual error in the
statements, as some common examples reported in table 1 show.

Moreover the definition was not intended as a base for decisions on how PFASs
should be grouped and managed in regulatory or even voluntary actions. [12]
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Examples of ambiguous
statements (which may also result
in factual inaccuracy in some
cases)

Examples of good practices of using the PFAS terminology to avoid errors and

reduce ambiguity

(1) Using more specific PFAS
terms

(2) Adding qualifiers (less favorable than
1), asitr ins quite ambi )

PFASs were investigated in human
milk.

C4—Ci14 PFCAs were investigated in
human milk.

15 non-polymeric  PFASs
investigated in human milk.

were

PFASs are used to make protective
coatings on common household
products.

Fluorotelomer-based  side-chain
fluorinated polymers are used to
make protective coatings on
common household products.

A number of polymeric PFASs are used
to make protective coatings on common
houschold products.

PFASs are relatively ubiquitous in
the environment at low
concentrations.

(factually inaccurate)

PFCAs are relatively ubiquitous in
the environment at low
concentrations.

A number of PFASs are relatively
ubiquitous in the environment at low
concentrations.

PFASs are water repellent, oil,
grease and dirt repellent surfactants.
(factually inaccurate)

Many perfluorooctane sulfonyl
fluoride-based  derivatives are
water-, as well as oil-, grease- and

A number of PFASs are water-, as well as
oil-, grease- and dirt-repellent surfactants.

dirt-repellent surfactants.

Table 1: Examples of ambiguous statements and associated good practices of using
more specific PFAS terminology to refine these statements|12]

In fact even structural isomers can show very different properties: this is even
more evident for molecules with very different structures.

This is acknowledged by the restriction proposal Submitters, who neverthe-
less justify the grouping approach relying solely on the common property of per-
sistence of the molecules themselves or of their degradation products (so-called
arrowheads).

This approach follows the opinion recently expressed by a group of Authors in
a critical review [5] and a viewpoint article [13].

However persistence alone is not necessarily an hazard per se and in fact in
REACH Regulation this feature is always taken into consideration together with
other properties (e.g. toxicity and bioaccumulation).

Some PFASs - as defined in the proposal - are indeed hazardous, but not
because they are persistent (i.e. very stable), or due to some structural elements
(such as a —C'Fj), but due to some chemical functional properties that allow these
molecules to exert adverse effects on biological systems.

In order to select a priori the potentially hazardous molecules in a class, such as
PFASSs, a detailed assessment should be applied. Such assessment should be based
on the evaluation of those functional properties which can potentially exert adverse
effects. This approach requires the knowledge of the mechanisms that determine
the hazardousness of a known molecule with the aim to identify compounds which
are expected to exert similar effects on biological systems. This kind of assessment
is of course much more complex than a simple structural criterion and it requires
the evaluation of a quite large amount of information.
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It has to be underlined as well that this approach cannot draw to certain con-
clusions, which can only be obtained by specific studies, but it allows to classify
substances according to their potential hazardousness and take proportionate de-
cisions based on precautionary principle.

Moreover, in addition to the biological action, the tendency of the substance
to distribute in the environment - and therefore to reach the target organisms
and eventually bioaccumulate - has to be considered as well. The mechanisms
through which a substance distributes and moves in the environment depend on
its chemical and physical properties and therefore substances having in common
only few molecular features (e.g. —C'F3 or —C'Fy— groups) can have very different
environmental fates.

Both the hazardousness and the environmental fate of a substance concur to
its overall concern, which themselves depend on the physical and chemical features
of the individual molecules.

In conclusion, similarity can be considered a valid approach to classify molecules
according to their potential concern, based on a predictive assessment, however this
assessment requires the evaluation of several elements and cannot be based on just
one single structural element (e.g.the presence in the molecule of —C'F3 or —C'Fy—
groups only).

The predictive assessment of the physicochemical, biological and environmental
fate properties of compounds from the knowledge of their chemical structure can
be supported by mathematical models, such as QSAR, or techniques such as read-
across.

At a general qualitative level, it can be observed that PFAS with recognized
ability to interact negatively with biological systems are characterized by limited
molecular weights (not comparable to polymers’ high molecular weights) and the
presence of a polar functional group. These features can, for example, be found in
the 20 PFAS compounds analyzed in a very recent paper by Beccacece et al. on
molecular responses to PFAS exposure [3].

Considering transport mechanisms and consequent environmental fate, remain-
ing at a qualitative level, it can be observed that PFASs, even non-polymeric ones,
show in general low solubility in water, which is nevertheless compensated, in cer-
tain conditions, by the ability to organize in supramolecular structures, highly
mobile in water [ 1]. These phenomena require a relative low molecular weight (in
the order of 5-20 carbon atoms) and the presence of at least one hydrophilic group
(such as, for example, carboxyl, sulfonic, or hydroxyl groups).
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3.2 Fluorinated surfactants

PFOA is well known among PFASs, since its ammonium salt was one of the first
process additives used for the production of fluoropolymers, together with ammo-
nium salt of perfluorononanoic acid (PFNA). These substances belong to the class
of fluorinated surfactants, which are required by emulsion polymerization tech-
nique, which has been used for decades to produce plastic fluoropolymers, such as
PTFE, and fluoroelastomers, such as FKM.

Fluorinated surfactants are added in an amount of about 1 — 1.5% respect to
the polymer. At the end of the polymerization reaction the fluorinated polymer,
which constitutes about 25—30% of the emulsion, is separated by coagulation. The
majority of the surfactants remain in the aqueous phase, while a negligible part
remains in the polymer. The aqueous phase is treated by using the most updated
best available techniques (BAT) before being released in the environment, in order
to remove the surfactants. In case of potential contaminated sludge waste, this is
treated by incineration before disposal.

Considering the hazardousness of these two substances (PFOA, PFNA), the
main fluoropolymers producers, taking part to the PFOA Stewardship Program in
2010-2015, committed to their elimination from production processes, substituting
them with other surfactants, such as, for example, ammonium salts of carboxylic
acids with a per- or poly-fluoroalkyl ether as hydrophobic chain (PFECAs). Due
to their chemico-physical properties, these new substances show the same ability to
form emulsions in water and a high stability to chemical or biological degradation.

An example is the ammonium salt of hexafluoropropylene oxide-dimer acid
(HFPO-DA) that, although maintains the same persistence as PFOA, it has been
strongly improved in terms of bioaccumulation level in humans and toxicity, but
still raising some concern because of its mobility in water.

Other similar examples are the PFECAs, cC604 and ADONA.

We therefore acknowledge that the use of fluorinated surfactants in polymer-
ization processes needs the implementation of a careful risk management. Despite
improvements have been made in last years to limit environmental exposure, fur-
ther actions are needed.

At the same time we underline that the principle that should guide future ac-
tions shall avoid regrettable substitutions also by using grouping approach based
on chemical and functional similarity. At the same time the future actions should
be proportionate measures and be focussed on the real issues, avoiding an indis-
criminate approach, which would unjustifiably deprive European society of many
technologies, key for the realisation of plans considered strategic like digital and
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“green” transitions.

3.3 Focus on fluoroelastomers

Considering fluoroelastomers, and fluoropolymers in general, they don’t show any
chemical similarity with fluorinated surfactants, since:

1. due to their high molecular mass these materials are insoluble in water and
not bioavailable;

2. the lack or the very small amount of functional groups (compared to the
molecular mass) make these materials unable to interact with biological sys-
tems (non bioavailable, non bioaccumulative and non toxic).

Moreover fluoropolymers are particularly stable from the thermal, biological and
chemical points of view and they don’t degrade under intended use conditions.
They cannot penetrate cell membranes and cannot bioaccumulate.

In a recent study by Korzeniowski et al. [9] it was demonstrated for a series
of fluoropolymers available on the market, fluoroelastomers included, that they
fulfil the Polymer of Low Concern (PLC) definition. The study integrates and
supplements an earlier paper by Henry et al. [3].

The assessment took into consideration several aspects, including weight per-
centage of low molecular weight fractions and impurities, such as monomers,
oligomers, processing aids, and their leaching tendency.

Of course a complete and sound assessment requires an analysis of the whole
life cycle of the fluoropolymer, taking into consideration not only the intrinsic
properties of the material, but also:

» the properties and amount of the substances released during use phase;
 the properties of the substances used for its production and related emissions;

« the properties of the substances released at the end of life cycle.

3.3.1 Use phase

The assessment drawing to the conclusion that fluoropolymers are Polymers of Low
Concern|Y] allows to assume that no significant amount of non-polymeric PFAS are
present in the fluoropolymers and therefore non-polymeric PFAS are not released
during subsequent transformation stages and during product lifetime.
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Moreover in fluoroelastomers crosslinking among polymeric chains - and con-
sequent formation of a continuous elastomeric network - suppresses in general
mobility of medium-low molecular weight substances present in the material.

Thus the primary focus remains non-polymeric PFASs from the manufacturing
process or fluoropolymer degradation during end-of-life disposal.

3.3.2 Manufacturing phase

As expressed in section 3.2, the main issue is linked to the manufacturing phase and
is not related to the fluoropolymer itself, but to the use (and related emissions) of
processing aids: mainly non-polymeric PFAS substances, which can be transported
in water bodies.

Many efforts have been made in last years by fluoropolymers producers in
order to improve and develop the best available techniques in the manufacturing
process, with the aim to manage the environmental emissions. Important results
have been reported by major manufacturers, such as fluorinated processing aids
(PA) recovery for reuse, 99% removal of fluorinated PA in wastewater treatment,
99.99% capture and destruction efficiency of gaseous emissions through a thermal
oxidizer [9].

Based on these numbers and considering an estimated global fluoropolymers
production of ~ 4 x 105¢/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ~ 150¢/y. Focussing on FKM fluoroelastomers
(about 15% of total fluoropolymers production [10]), emission can be estimated in
less than ~ 20t /y.

Moreover R&D projects are being carried out by some major manufacturers
with the aim of replacing fluorinated PAs with non-fluorinated PAs, or without
the use of any processing aid.

Some preliminary results show that fluoropolymers obtained making use of
non-fluorosurfactant technologies, without the use of any surfactant, shows un-
detectable (LOQ = 1.0 ng/g) content of perfluoroalkylcarboxylic acids and per-
fluoroalkanesulfonates (see tables 2 and 3). These results demonstrate that it is
possible to exclude the risk of formation of fluorinated short-chain PFAS of concern
during polymerization.

Other ongoing R&D projects are aimed at the substitution of emulsion poly-
merization with other technologies, for example the polymerization in suspension
already experimented by Asahi (US 4985520). This technology was later updated
in order to increase reaction rates and improve distributions of molecular weights,
which has important effects on the subsequent processability of the polymer. On
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Perfluoroalkylcarboxylic acids (ng/g)

Smp PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA PFTeDA
1 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
2 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10
4 <10 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10

Table 2: Quantification results (LC-MS/MS) of perfluoroalkylcarboxylic acids
(from PFBA to PFTeDA) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).

Perfluoroalkanesulfonates (ng/g)

smp. PFBS PFPeS PFHxS PFHpS PFOS PFNS PFDS PFDoS
1 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
2 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
4 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0

Table 3: Quantification results (LC-MS/MS) of perfluoroalkanesulfonates (from
PFBS to PFDS and PFDoS) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).
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the other hand also the use of non-fluorinated surfactants is known to decrease
reaction rates, but even in this case, further research could lead to interesting
results.

In any case our industry, committed to a continuous increase of safety and
reduction of environmental impact, is ready to face the investments required by
the adoption of these cleaner technologies.

3.3.3 End-of-life

According to a recent End-of-life (EOL) analysis performed by Conversio [0], al-
most 84% of all fluoropolymer applications are incinerated at the end of their life in
energy recovery or thermal destruction processes. The remaining of the collected
fluoropolymer waste is landfilled (~ 13%) or recycled (~ 3%).

The possible formation of PFAS (short chain or long chain) during incineration
of fluoropolymers was investigated in a peer-reviewed study published in Chemo-
sphere [1]. The study concluded that at the typical conditions foreseen by best
available technologies, municipal incineration of PTFE is not a significant source
of PFAS.

Further investigation was recently performed by Karlsruhe Institute of Tech-
nology (KIT) [7], that analysed incineration of post-use samples containing four
different fluoropolymers, including fluoroelastomers (PTFE, PVDF, PFA, FKM).
This 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 C'Fy or CsFj.

Concluding this section, meeting the OECD PFAS definition, which includes
a huge number of substances with very different properties, is not a sufficient
condition for a substance to be considered hazardous. In particular fluoroela-
stomers - and in general fluoropolymers - constitute, among PFASs, a subset of
non-hazardous substances, which should be excluded from the scope of the restric-
tion.

This evidence-based approach has been recently adopted by UK HSE, which, in
the RMOA published in march 2023, considers it appropriate to explicitly exclude
fluoroelastomers and in general fluoropolymers from a restriction on PFAS [2].
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4 Fluoroelastomers and other fluoropolymers used
in rubber sector

In rubber sector only polymeric PFAS are used. Fluoroelastomers, such as FKM
and FFKM, and fluorosilicones (FVMQ) are used as main constituent (50% - 95%)
of certain kinds of rubber articles. Other fluoropolymers, such as PTFE, can be
used as surface coating, in order to reduce friction or to improve surface chemical
resistance, or, in powder form, as additive in the rubber compound, mostly for its
anti-friction properties.

A list of fluoroelastomers and other fluoropolymers used in rubber sector is
provided in table 4.

FP Description

FKM fluoro rubber having substituent fluoro, perfluoroalkyl, or perfluo-
roalkoxy groups on the polymer chain

FFKM  perfluoro rubber in which all substituent groups on the polymer chain
are fluoro, perfluoroalkyl, or perfluoroalkoxy groups

FVMQ  fluorosilicone rubber

FEPM  copolymer of tetrafluoroethylene and propylene

FEP copolymer of tetrafluoroethylene and hexafluoropropylene

PTFE  Polytetrafluoroethylene

PCTFE polymer of chlorotrifluoroethylene

PVDF  polyvinylidene fluoride

PFA copolymer of TFE fluorocarbon monomers containing perfluoroalkoxy
side chains

Table 4: Fluoroelastomers and other fluoropolymers used in the rubber sector

5 Rubber articles containing fluoroelastomers and
market data

Fluoroelastomers are key materials to produce a very large variety of rubber ar-
ticles, which are used in several downstream sectors as components in complex
articles/systems.

They can be grouped as follows:

11
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» sealing elements of various sizes and shapes, such as o-rings, gaskets, di-
aphragms, washers, etc.

* hoses
« mechanical parts
o “other”, such as components for fashion sector.

In table 5 a quantification of italian market of rubber articles made of fluo-
roelastomers or containing fluoropolymers is shown. Figures are derived from a
survey among Assogomma members; the total italian market can be estimated in
about 5.000 ton. In any case, it is a relatively small, though growing, market in
terms of volume, but it has a fundamental role in the technological value chain,
since fluoroelastomer components are key for a number of strategical applications,
as shown in next sections.

2021 (ton) 2022 (ton) A(%)

Sealing elements 1.736 1.784
Hoses 1.099 1.073
Mechanical parts + other 127 152
Total 2.962 3.009 +1,6%

Table 5: Italian market (volumes expressed in ton) of rubber articles made with
fluoroelastomers or containing fluoropolymers. The figures are derived from a
survey conducted by Assogomma among its members. The total italian market
can be estimated in about 5.000 ton.

6 Application sectors

The global market of fluoroelastomers can be estimated in about 3.5 x 10%.
Fluoroelastomers-based rubber components are used in several sectors, the main
ones being listed above:

Automotive : e.g.: turbochargers, sealing elements for electrical motors, intake
manifold seals, fuel pump seals, fuel injector seals, fuel filter seals, quick con-
nectors seals, turbocharger seals, EGR seals, fuel tank seals, engine cooling
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system and thermal management seals, power steering, powertrain (trans-
mission and clutch), rotary shaft seals, components for transmissions, com-
ponents for power transfer units (PTU), EGR’s or Secondary air valves used
in car/truck, shock absorbers for high temperatures and in contact with oils,
other components for automotive / agricultural vehicles / marine diesel en-
gines, sealings for gas injectors, membranes for gas regulators, sealings for
oil filters, sealings for cooling systems, etc.

Chemical industry : e.g. o-rings, sealing elements, hoses and other components
installed in machinery for the production of chemical products (in contact
with aggressive fluids at high temperatures), hermetic sealings for contain-
ers of hydrocarbon derivatives, sealing applications in valves for contact with
gases (such as methane or hydrogen), sealings used in devices for transporta-
tion of chemicals (e.g. used to treat metals), sealing for galvanization process
devices, perimetral gaskets for chemical plants, expansion joints, etc.

Oil & gas : e.g. explosive decompression resistant seals for mining and drilling
applications, gaskets, hoses, profiles, sealings for pipes, valves, and joints,
etc.

Pharmaceutical : e.g. sealing rings, hoses, etc.

Food contact : e.g. o-rings, gaskets, sealings for static and dynamic applications,
hoses, profiles, etc. These components can be used to manufacture consumer
articles (for example household appliances, such as immersion mixers), or,
more frequently, industrial plants for foodstuff processing (for example sta-
tors for progressive cavity pumps used in food industry).

Semiconductors / electronics : gaskets, profiles, hoses, sealings (for example
used in devices for transportation of ultra-pure water), o-rings, etc. used in
buffer, semicon and chipset production plants and machineries (i.e. photoli-
tography, etching, etc.).

For these main application sectors, a rough estimation of the respective market
shares is provided in table 6.
Other application sectors are:

Cosmetics & personal care : e.g. o-rings for spray cans or other sealing ele-
ments, hoses used in manufacturing phase.

13
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Sector Share
Automotive ~ 80%
Chemical - Oil&Gas ~ 10%

Pharmaceutical - Food Contact - Semiconductors - Electronics ~ 10%

Table 6: Main technological end-use sectors for fluoroelastomers-based rubber
parts.

Construction : e.g. components for tanks, drills, filters, pressfittings, o-rings,

gaskets, sliding elements, bearings, thermal expansion joints (e.g. for railway
bridges).

Medical devices : e.g. sealings designed for contact with medical gasses, sealings
for sterilization devices, etc.

Metal plating and manufacturing of metal products : e.g. rubber coating
for metal rolls to be used in metal lamination process.

Energy applications, including batteries and hydrogen : e.g. hoses, gas-
kets used in electrical devices, switches, batteries, electric motrs, connectors,
components of marine diesel engines (for power generation), boilers (in con-
tact with condensates and flames), components used in the transmission of
wind turbines (in contact with greases at high temperatures), sealing solu-
tions for gas, valves, etc.

Aviation / Aerospace : electric cable sheathing, o-rings, gaskets, tubes, pipes,
hoses and other technical items for aerospace applications.

Earth moving and agricultural machinery / marine transmission : e.g. ro-
tary shaft seals.

Household appliances : e.g. gaskets, membranes and other technical articles
(ex. washer sleeve) used in domestic appliances (ex washing machines).

Hydraulic and pneumatic : e.g. gaskets, check valves, membranes.

Water and wastewater treatment : hoses, gaskets, sealing components for
drinking water plants / water conveying systems.

Fashion sector : e.g. watch stripes, crown, pusher, case made with FKM or
covered with FKM.
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7

7.1

Technological role of fluoroelastomers and other
fluoropolymers in rubber sector

Fluoroelastomers

Fluoroelastomers - and in general fluoropolymers - exhibit a unique combination
of properties, which cannot be achieved at the same time by any other material.
These properties can be summarized as follows:

Strong chemical resistance, e.g.:

— fluids: fuels, lubricants, water, steam, complex chemical mixtures, etc.
— cleaning and sterilization media: acid, bases, steam, ethylene oxide, etc.
— different type of gaseous plasma

— humidity
High temperature resistance (about 270°C)
Fire resistance
Low permeability to gases and liquids (natural gas, hydrogen, fuels, etc.)

High purity (low metal content, low levels of leachables/extractables, low
particle generation)

Ability to maintain physical properties tipical of elastomers (such as com-
pression set) in harsh conditions and in a very broad range of temperatures
(from about —40°C', to about 4+270°C).

Low friction coefficient

High electrical resistivity

These properties allow to increase lifetime and reliability of components de-
signed to operate in harsh conditions, which results into increased safety, environ-
mental performance and also sustainability.

Considering their much higher cost, they are chosen in applications where their
superior properties are indeed required to meet these targets.

The choice of the material in some cases is operated by the producer of the
rubber component, but in many cases the material is explicitly defined in the
customer’s specifications.
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Automotive. For example in the automotive sector the use of different types
of FKM for different car components is required by many specifications of car
manufacturers (VW, BMW, Mercedes, Stellantis, etc.) or of subcomponents man-
ufacturers (Bosch, Mann& Hummel, Siemens, etc.).

FKM and FFKM have the broadest resistance ranges according to ASTM D
2000 “Standard Classification System for Rubber Products in Automotive Ap-
plications” HK class material. Their use was key for a series of technological
achievements which allowed to meet the ever-increasing environmental standards
required by the EU agenda. Modern combustion engines, designed to maximise
efficiency and cut emissions, are characterized by operating conditions in which
only fluoroelastomer components can resist. In other words, FKMs are key for the
reduction of fuel consumption, CO, emissions, VOC emissions (from fuel tanks
and lines), particulates and NO, emissions.

FKM are also key in applications such as sealings for rotary shafts: in a wet
/ dirty environment rotary shaft seals keep lubricant (oil, grease or water) inside
the application and prevents ingress of water and dirt.

Fluoroelastomers and fluoropolymers are also used in batteries and fuel cells,
key components of zero-emissions mobility sustained by EU policies.

Aviation. The use of fluoroelastomers (FKM and FFKM) and fluorosilicones
(FVMQ) is even more critical in other means of transportation, such as aircrafts.
The reason of their widespread usage in this sector is the unique combination of low
temperature sealing ability (for FVMQ and some types of FKM), high temperature
stability (O-rings close to the aircraft turbines can exceed 300°C' especially during
take-off) and inertness in fuels, lubricants and hydraulic fluids.

Moreover these materials show an excellent resistance to mechanical wear and
for this reason they are used for certain type of cable insulations in aircrafts,
substituting polyimide, which, due to poor abrasion resistance caused short circuits
and consequent serious accidents.

The use of this materials in this sector is required under a series of specifica-
tions, such as US military standards (MIL specs), Aerospace Material Specifica-
tions (AMS) established by the Society of Automotive Engineers (SAE), British
Ministry of Defence specs (DTD specs), British Defence Standard 02-337, French
aerospace standards, such as NFL 17 106, etc..

Natural gas. For natural gas applications, European standard EN549 defines
the requirements for different types of rubber materials for seals and diaphragms
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for gas appliances and gas equipments; specifically the requirements for Classes E1,
E2, E3 and E4 (up to 150°C' operating temperature) can only be met when using
FKM materials. Morevoer standard EN549 is currently under revision to prepare
rubber parts for the progressive feeding of gas supplies with green hydrogen (The
European Clean Hydrogen Alliance, ECH2A). FKM is part of this transition and
ideal for the very low permeability to gases.

Chemical industry. FKM, FEPM and FFKM seals are widely used in chemical
process industry as safety critical components in pumps, compressors, mechani-
cal seals, flanges, etc. for their unmatched combination of thermal stability and
chemical inertness in complex chemical mixtures. They enable the global chem-
ical industry to operate in safe conditions, reducing fugitive emission to ground,
air and water as well as minimizing exposure of emissions to facility staff. Their
long term reliability allows to increase both mean time between failures (MTBF)
and mean time between repairs (MTBR), making the process industry safer and
reducing its operating costs at the same time.

Oil & gas. FKM, FEPM and FFKM are widely used in gaskets and hoses for
oil & gas applications (drilling, completion and production), mainly due to their
resistance to most hydrocarbon-based substances. They are expressly requested
by the specifications of a number of service companies (BH, Schlumberger, Weath-
erford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco,
Exxon, BP, etc.).

Alternative energies. Moreover fluoroelastomer seals are also getting more and
more attention in the so-called alternative energy business, such as hydrogen stor-
age and transportation due to their low hydrogen permeation rate (FKM showed
the lowest hydrogen permeation rate among other types of elastomers, such as
EPDM, HNBR, NBR, silicones in tests conducted in high pressure hydrogen at an
independent lab) as well as hydrogen manufacturing in electrolysers, due to their
combined temperature and chemical resistance.

Considering that in the short to medium term most of the global hydrogen
production will still rely on steam reforming of natural gas followed by carbon
capture (CCUS) - i.e. the so-called blue hydrogen process - the role of fluoroelas-
tomer sealings is even more important, since exploration and exploitation of gas
deposits with high concentrations (up to 40%) of H,S (sour gas) can only be safely
conducted when using special types of fluoroelastomer seals.
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FKM, FEPM and FFKM based seals are also being developed for future appli-
cations in deep geothermal wells where high temperature water and steam (typi-
cally more than 220°C, in some cases between 250 and 300°C') are extracted from
stimulated fractured rocks. No other sealing material is available to withstand
water exposure at such operating temperatures.

Semiconductors industry. Also in the semiconductor industry significant quan-
tities of FKM and FFKM are used. In this sector requirements are defined by
single customers specifications, according to their specific process conditions. Flu-
oropolymers are in fact extensively used in semiconductor manufacturing process
chambers, mainly due to:

« resistance to plasma (in the etch and deposition processes as well as in plasma
chamber cleaning processes),

o high purity (low release of organic and metallic contaminants along with low
particle shedding),

 high temperature resistance (some deposition processes, such as PECVD,
operate at temperatures above 250°C').

o very low permeability.

FKM and FFKM seals are also safety critical components of ancillary equipment
(such as vacuum pumps) and in the subfab effluent treatment systems that are
designed to abate highly toxic gases and that usually operate at high temperatures
(above 250°C') to avoid condensation and the formation of potentially dangerous
deposits in the ductwork.

Fluoropolymer based elastomeric seals are therefore critical elements in wafer
processing equipment, enabling continuous enhancements in the electronics tech-
nology and therefore increasing digitalization; at the same time, they allow safe and
effective operation of the semicon fabs, thus contributing to minimize emissions
and ultimately the environmental impact.

They are also used in tools for the transportation of ultra-pure water for the
production of semiconductor waivers.

Food contact applications. FKM and FFKM are also much appreciated in
food contact applications. They are used to manufacture components, such as
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sealings or hoses (inner tubes), which are widely used in food and beverage pro-
cessing equipments, such as pumps, mechanical seals and flanges connecting metal
pipes. In fact their inherent thermal and chemical stability make them the only
technical solution for high demanding applications like SIP (steam-in-place) and
CIP (clean-in-place) processes for cleaning and sterilization of equipments, that
make use of a combination of steam, acids and bases.

Moreover FKM and FFKM are well known for their intrinsic higher level of pu-
rity, that is a very low overall migration level, compared to other more conventional
elastomers, thus minimizing the risk of contaminating the processed food.

The use of fluoroelastomers for food contact applications is foreseen by the
main regulations for food contact materials, such as US FDA (21CFR 177.2600
and 21CFR 177.2400) and German BfR Recommendation XXI/1, which impose
acceptance limits.

The use of fluoroelastomers for food contact applications is foreseen by many
regulations for food contact materials, such as the US FDA within the Title 21
of the Code of Federal Regulations (e.g. 177.2600, 177.2400), the Threshold of
Regulation (TOR) program, and the Food Contact Notification (FCN) program,
which impose acceptance limits. EU member state national regulations are in-
adequate to discipline the use of fluoroelastomers for these applications, even if
industry is often forced to select these materials to achieve the technical industry
requirements. Food contact EU harmonized regulation about elastomers is still
missing.

Their usage has been constantly growing over the last few years because of the
implementation of stricter regulations to defend consumer’s health (lower migra-
tion into the food streams) and of the use of more severe conditions for cleaning
and sterilization of food processing equipment and plants. Fluoropolymers are a
key enabler for this; in case of restrictions in the use of fluoropolymers, no sealing
material would be available to meet these market needs.

For the same technological reasons described above, FKM and FFKM sealing
elements are used in the cosmetic sector and also in the pharmaceutical sector,
in plants for the manufacturing of many active substances. To meet the even
higher standards of this sector, absence of cytotoxicity is often required, through
USP Class VI <87> (in vitro) and <88> (in vivo) testing, which fluoroelastomer
compoents can pass.
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7.2 Other fluoropolymers

7.2 Other fluoropolymers

Fluoropolymers can also be used as additives in “traditional” rubber compounds
for specific applications, in order to meet certain requirements. For example, PTFE
is used as additive in silicone rubber (VMQ) compounds to obtain the necessary
green strength, enabling the extrusion of complex shaped, or hollow profile sealings,
very important for industrial processes (e.g. glass fiber reinforced resins).

PTFE is also used as surface coating of some rubber articles, in order to:

o reduce the coefficient of friction of finished products;
 improve assembly at customer facilities (giving anti-sticking properties);

« color the surface of articles (this helps in order to avoid cross-contamination,
increasing the safety, preventing from using the wrong dimension)

o for certain rubber polymers, such as NBR, improve resistance against some
types of fuel.

8 Assessment of alternative materials / solutions

8.1 General considerations

The combination of properties shown by fluoroelastomers, with almost no draw-
backs, apart from low cold resistance, make them unique and able to cover a wide
range of possibilities / applications, which cannot be reached by any other material
in the rubber industry.

In fact other materials could offer similar properties (not the same), but only
for one of the multiple features of fluoroelastomers / fluoropolymers. For example,
HNBR / ACM / AEM rubber can offer some resistance to aggressive fluids (but
not as broad as FKM), but on the other hand they cannot provide the same level
of heat resistance.

For these reasons in most applications there are not known alternatives to fluo-
roelastomers. Only in some cases there could be viable alternatives. For example,
in the automotive sector, for diesel hoses, where HC emissions are not so impor-
tant, HNBR could be considered as an alternative, but for gasoline hoses there are
no alternatives.

It has to be considered that in most final applications, the “on-the-paper”
potential alternative materials are the formerly used materials that have been re-
placed by fluoroelastomers. As already expressed, the reason of the replacement
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was the technological development, which introduced more severe operating condi-
tions in order to meet the latest safety and environmental standards. For example:
the ever decreasing C'O5 emission levels imposed by EU legislation, together with
durability and low maintenance of engines and other mechanical parts of vehicles.

Replacing fluoroelastomers would therefore mean a tecnnological downgrade,
which would necessarily introduce problems in terms of safety and / or durability.

Even if an alternative material was found, which is not the case, the replacement
of a fluoroelastomer in an application would require a complete re-evaluation,
which would take several years, involving engineering, R&D, production tests,
validations, etc..

As for coatings, PTFE is the material with one of the lowest known surface
energies, which allows one of the lowest possible friction coefficients. Alternatives
include plasma deposited coatings, but apart from higher sensitivity to the sub-
strate, these require significantly more energy, so their environmental benefit is
not so evident. For example, PTFE-based coatings may be used to create col-
ored coatings, something that is not possible for plasma deposition, graphite and
MoSs-based coatings, and solely partially available with silicone-based coatings.

8.2 Considerations for single specific materials

e 1 - Steel & other metals

Product groups analyzed Sealing systems, hoses, membranes made with
FKM, FFKM, FVMQ, FEPM.

Technical feasibility Metals are much heavier: there use would nullify the
efforts made to reduce vehicles weight, with negative environmental
effects. Their chemical resistance is much lower: in several applications
they need to be coated with fluoropolymers. Their flexibility / elasticity
is much lower, so they cannot be used in applications where wide and
elastic deformations are required. For example they could not guarantee
the absence of leakage, especially where there are strong vibrations, with
consequent severe safety problems. KEven in applications where they
could be used for this purpose, they could not allow to disassemble and
reassemble the parts (for example for maintainance), because when they
are moved from the initial position, they loose tightness and they must
be replaced every time. Even more, they cannot be used for component
which need to be expanded / deformed / extended, such as membranes
in expansion vessels for oil at high temperature, wall in endless piston
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precision pumps used to dose aggressive chemicals, molten plastics etc.,
flexible hoses for hot oil, hydrocarbons, aggressive media, steam, etc.
They cannot be used where there is friction (and consequent wear), for
example in contact with rotating shafts or other rotating parts at high
RPMs, especially where metal particles produced by wear can cause
failure. They cannot be given complex shapes. They can not be used
in applications where thermal conductivity must be avoided.

Economic feasibility Where technically feasibile, substituting a FP with
a metal would require a complete re-design. For seals, higher produc-
tion costs would be required by seat machining (low Ra are requested to
guarantee the sealing). Moreover, maintainance costs would be higher,
due to the need to replace metal seals at every inspection. For hoses,
production costs would be higher due to precise bending and more com-
plex assembly, in addition to higher assembly costs and higher logistics
costs (heavier). Higher operating costs would be moreover needed due
to higher vehicles weigth.

e 2 - High nickel alloys

Product groups analyzed Sealing systems, hoses, mechanical parts.

Technical feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular, nickel alloys are
not able to cope with every specific anti-corrosion situation. In fact,
those alloys were used for the lining of pumps and seals used for the
MNB plants in the 1970s, however this led to frequent failure of the
equipment, resulting in significant challenges in terms of maintenance
and safety, related to corrosion and leakage from mechanical seals. It
has to be noted that that nickel is already subject to many restrictions
because it is potentially dangerous for human health.

Economic feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular the solution would be
more expensive, due to low process efficiency, with higher costs, higher
maintenance costs, due to more frequent replacement of equipment.

e 3 - Polypropylene

Product groups analyzed Sealing systems, hoses, mechanical parts.
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Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic).

Economic feasibility Cheaper.
« 4-PVC

Product groups analyzed Sealing systems, hoses, mechanical parts, elec-
trical cables.

Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic), not suitable to produce flexible articles. Soft
PVC has low thermal resistance (max 120°C') and poor chemical inert-
ness (it releases plasticizers when in contact with grease, oil, solvents,
hydrocarbons and other chemicals). Poor resistance to degradation by
UV and oxygen. In electrical cables, PVC or PE combined with halo-
gen free flame retardants (HFFR) could be considered as alternatives in
some applications, but not in many other industrial applications, where
high chemical and thermal resistance, combined with high flexibility, are
required. Without fluoropolymers in electric cables, the performance of
a wide variety of industrial applications would be seriously downgraded,
with lower reliability, higher risks for human health (increased risk of
fires) and the environment (increased replacement rates of other plas-
tics, leading to more waste generation).

Economic feasibility Cheaper material, but not suitable in large part of
applications. In applications where it could replace FP, it would never-
theless lead to higher maintenance costs, due to increased replacement
rates.

e 5 - Glass / Ceramics / Mica
Product groups analyzed Hoses/pipes, sealing solutions, electrical cables,

mechanical parts.

Technical feasibility Not suitable for sealings or hoses (no elastic prop-
erties, not flexible). Considering electric cables, ceramic-based cable
insulations may be considered, but these materials would not bring the
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combined set of properties that fluoropolymers offer and would not per-
form under the full set of required situations and process conditions,
leading to lower reliability, higher risks.

Economic feasibility For cables: increased maintenance costs.

e 6 - Polyether sulphone

Product groups analyzed Hoses, mechanical parts, sealing solutions.

Technical feasibility Not suitable, due to inadequte mechanical properties
(not flexible, not elastic) and poor chemical resistance, especially with
low-polar organic solvents (ketones and chlorinated hydrocarbons).

Economic feasibility Cheaper, but not applicable.
7 - Polyimide

Product groups analyzed Hoses, mechanical parts, sealing solutions, elec-
tric cables.

Technical feasibility Not suitable in applications where elastic properties
are required. Poor chemical resistance (e.g. subject to degradation in
hot, humid environments or in presence of seawater). It shows poor
resistance to mechanical wear, which proved to be a serious limit in
critical applications, such as cabling in aviation sector. In many air-
craft models, both fixed wing and rotating wing, short circuits (which
led to accidents with lost of lives) were caused by faulty insulation in
polyimide-insulated wiring, caused in turn by abrasion, due to vibra-
tions and heat connected to the functioning of the aircraft. That models
had to undergo extensive modifications and in some cases complete sub-
stitution of wires.

Economic feasibility
8 - EPDM rubber

Product groups analyzed Sealing solutions, hoses, food contact applica-
tions

Technical feasibility It shows poorer thermal and chemical resistance. Con-
sidering this latter aspect, while it could be suitable for some acids and
alkalis, chemical resistance is in particular poor with apolar media (fu-
els, mineral oils, diester lubricants, etc.).
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This makes EPDM not adequate, for example, for many sealing appli-
cations in the automotive sector, for example in lambda sensors.

Considering hoses, it could be used in hoses for medium tempera-
ture/aggressive chemical fluids, but obtaining lower resistance, lead-
ing to lower durability. In general, the applications where it could be
evaluated as alternative to fluoroelastomers are those in which it was
previously replaced by fluorelastomers because not enough performant
according to new requirements. If used instead of fluoroelastomers in
these applications, it will lead to frequent failures. Considering food
contact applications, it does not guarantee the same safety standards,
due to reduced chemical inertness, cleanability and heat resistance.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
« 9 - Nitrile rubber (NBR)

Product groups analyzed Sealing solutions, hoses, mechanical parts, food
contact applications

Technical feasibility Fair to good resistance to hydrocarbons and oils but
only at low temperatures (above 120°C' it starts degradating and swelling).
Poor oxygen, UV and heat resistance. In several NBR applications,
PTFE is added to the compound, in order to obtain permanent low
friction performance. It could be considered as an alternative for hoses
for petroleum products, but in any case, it would show resistance prob-
lems with some products with high swelling power. In general, the
applications where it could be evaluated as an alternative to fluoroela-
stomers are those in which it was previously replaced by fluorelastomers,
because not enough performant according to new requirements. There-

25





ASSOGOMMA

8.2 Considerations for single specific materials MY FEDERAZIONE GOMMA PLASTICA

fore its use in those applications is expected to lead to increased failure
frequency.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
e 10 - Hydrogenated NBR

Product groups analyzed Sealing systems, hoses, mechanical parts

Technical feasibility Good resistance to automotive service fluids, hydrocarbon-
based fluids, but also polar fluids, within the temperature range of —45
to 150°C' for continuous use. In any case not comparable to fluoroela-
stomers, that can easily pass 200°C'.

Not suitable for contact with acids. Lower resistance to prolonged UV
exposure, poor chemical inertness. Poor impermeability.

ACM, AEM or HNBR have much higher friction coefficients, which
make them not suitable for many dynamic applications in vehicles. For
some applications, PTFE is added to the HNBR compound in order to
reduce friction coefficient.

In can be considered as alternative in hoses for petroleum products, but
it would have limited resistance to some products with high swelling
power and to very high temperatures.

For applications where the highest standards of chemical and thermal
resistance are required, for example car engines, fluoroelastomers are
currently the only reliable option available on the market.

It cannot be used in medical and pharmaceutical applications, due to
the possible release of acrylonitrile.

In food contact applications, its performance is lower in terms of clean-
ability, chemical inertness, resistance to heat.
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Economic feasibility Sligthly cheaper, but not sufficient availability on
the market to replace FP.

e 11 - Acrylic rubber

Product groups analyzed Seals, hoses

Technical feasibility Lower temperature resistance. Poorer chemical re-
sistance, on average. Good resistance to hydrocarbons in the range of
—40 to 175°C continuous use. Good resistance to hydrocarbon and oils
but not comparable to fluoroelastomers. Not recommended for polar
fluids (coolants, water, etc).
Mechanical properties: poorer low temperature flexibility, compared to
FVMQ. Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e 12 - Ethylene-acrylic (AEM) rubber

Product groups analyzed

Technical feasibility Lower chemical resistance. Good resistance to oil
up to 150°C', not comparable to fluoroelastomers, that can easily pass
200°C; not resistant to hydrocarbon solvents, gasoline and alkali, acids
and amines. Poorer low temperature flexibility compared to FVMQ.
Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e« 15 - UHMWPE
Product groups analyzed Hoses for strong acids and base at medium
temperature
Technical feasibility Less resistant at temperature > 70°C' than FP.

Economic feasibility Cheaper
e 17 - Silicone Rubber (VMQ)

Product groups analyzed PTFE tubing, Sealings (automotive), food con-
tact applications
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Technical feasibility Considering tubing, silicone rubber shows lower tem-
perature and chemical resistance compared to PTFE.

Considering sealings, similarly the temperature resistance is lower: sil-
icone rubber can operate at maximum temperatures ranging between
150°C and 200°C, therefore it is not suitable for the required operating
temperature of around 250°C'. Moreover, silicone rubber cannot meet
the mechanical properties, such as elongation, required by the automo-
tive sector for critical components. With very specific formulations, it
is possible to increase the temperature resistance of the compound till
to 300°C' (peak temperature), but only suppressing other properties,
such as elasticity, hardness, etc. .

Silicone rubber may be a good alternative to FKM for food contact
applications, as far as thermal resistance is concerned, but it may not
perform the say way as FKM as far as resistance to oily food is con-
cerned. In addition silicone rubber, being softer than FKM, could not
be the proper solution in applications where hardness is required.

Economic feasibility The cost of the material is lower, but higher main-
tenance costs (due to more frequent replacement of the components)
have to be taken into account, together with higer waste production.

e 22 - Molybdenum Disulphide (Mo0S5)

Product groups analyzed PTFE (as low friction additive)

Technical feasibility Resistant to high temperatures and suitable for lu-
brication in high vacuum applications, but not suitable for applications
with exposure to water vapour or even atmospheric moisture (moisture
depletes low friction performances of Mo0S,). R&D sctivities are ongo-
ing to improve MoS, performances in some applications and the best
option seems to be substitution with PTFE. Mo0S; may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.

Economic feasibility MoS; is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.

e 23 - Graphite

Product groups analyzed PTFE (as low friction additive)
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Technical feasibility Graphite is electrically and thermally conductive,
which could be negative in some applications. Its efficiency is lower,
so higher amounts are requested to obtain relevant effects. Finally, the
color and the fact it stains could be a problem in some applications.

e 24 - Boric Acid

Product groups analyzed PTFE (as thickener / rheology modifier in VMQ
compounds)

Technical feasibility As expressed before, one of PTFE (powder) applica-
tions in rubber sector is as additive in rubber (VMQ) compounds, as
rheology modifier, to increase strength of uncured semifinished products
(so called green strength). Boric Acid was widely used in the past for
this purpose, but it has been replaced by PTFE, after being listed in
REACH Candidate List for Authorisation, because of its reprotoxicity.

In table 7 the features of alternative elastomeric materials are summarized
and compared to fluoroelastomers. The table shows that no other non-
fluorinated elastomer can effectively and safely work at temperatures ex-
ceeding 180°C' in presence of aggressive fluids.
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Material — Tpa.  Good fluid Poor fluid Purity
type (°C)  resistance resistance
NBR 120 Hydrocarbons Polar solvents, ozone  Low
HNBR 175 Hydrocarbons, ozone Low
EPDM 150 Water, steam, ozone Hydrocarbons Low
VMQ 180 Water, steam, ozone Hydrocarbons High
AEM 180 Hydrocarbons, ozones Low
ACM 170 Hydrocarbons, ozone  Polar solvents, water  Low
CSM 150 Hydrocarbons, water, Polar solvents Low
ozone

CR 100 Hydrocarbons, water, Polar solvents Low
ozone

ECO 135 Hydrocarbons, water, Polar solvents Low
ozone

IR 110 Water Hydrocarbons Low

SBR 100 Water Hydrocarbons, ozone  Low

NR 80 Water Hydrocarbons, ozone  Low

FKM 240 Hydrocarbons, steam, Amines, polar solvents Medium
sour gases to high

FEPM 220 Steam, amines, sour Polar solvents, aro- Medium
gases matics

FFKM 327 All None High

FVMQ 200 Water, steam, ozone, Medium
hydrocarbons

Table 7: List of alternative elastomers, with the corresponding main features.
Fluoroelastomers features are reported for comparison
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9 Conclusions

PFASs constitute a very large class of chemicals, with very different chemico-
physical and eco-toxicological properties. Some of these chemicals are a cause of
concern and our industry fully shares the need to take appropriate measures for
their management.

However a sound approach should be adopted in order to classify molecules
according to their potential concern, which needs the evaluation of several aspects
and cannot be based on just one single structural element.

Fluoroelastomers, and in general fluoropolymers, constitute a separate group
in the large class of PFAS. They are inert and stable materials, insoluble in water,
non-mobile, non-bioavailable, non-bioaccumulable and non-toxic.

Remaining concerns are related to the use of fluorinated polymerization aids
during their production. Alternative technologies are being developed without the
addition of these substances.

Due to their unique combination of properties, fluoroelastomers are used to
produce components intended to operate in harsh conditions (such as high tem-
peratures, aggressive chemical environments, or both). Considering their higher
cost, compared to other “traditional” elastomers, they are used only when really
needed, in order to improve safety and durability and reduce emissions in the
environment.

Many of their technological applications are key for the implementation of
strategic plans such as the digital and green transitions and no equivalent alterna-
tives are known.

For all these reasons fluoroelastomers, and in general fluoropolymers, should be
excluded from the scope of the restriction. Fluorinated polymerization aids should
instead be targeted, considering the remaining concerns related to their use.
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The effects of PFAS on human health and of their persistence in the environment continues
toraise concern. The focus on PFAS has been growing for several years and Fertilizers Europe
welcomes the adoption of restrictions on the use of those substances.

However, we would like to draw attention and raise awareness within the Commission to the
tremendous impact that banning PFAS would have on the fertilizer industry. Without a
suitable transitional period for research and development to find and test alternative
materials for the PFAS products currently used in the production plant machinery and
instrumentation, it could severely impact fertilizer production.

The fertilizer industry, in particular within the manufacturing of base chemicals like
ammonia, nitric acid, phosphoric acid, and sulfuric acid, (the main intermediates for mineral
fertilizers manufacturing) requires materials with specialized properties which are resistant
to extremes such as high and low temperatures, corrosivity, pressure, permeability (e.g.
hydrogen streams). These manufacturing conditions have led equipment and instrument
suppliers to adopt PFAS containing materials for a wide range of technical solutions, to grant
operational safety and reliability under such conditions. The same manufacturing
conditions also apply to fertilizers obtained by synthesis (e.g. urea), and to other
manufacturing processes (e.g. Superphosphates, Compound fertilizers).

Fertilizers Europe Members have reported a lack of alternative materials that would provide
the same level of safety and reliability in running manufacturing plants.

A universal restriction on the use of PFAS materials, with no transitional time granted to
develop alternative solutions for use in industrial manufacturing of chemicals, would lead
to the halt of mineral fertilizers production plants. Although PFAS are not contained in any
raw material that is incorporated in base chemicals and mineral fertilizer products, they
remain an integral part of the fertilizer manufacturing process. It must be considered that
the production halt would happen quickly following a universal restriction, as spare parts
like gaskets, O-rings and seals made with PFAS are widely used both in main and ancillary
equipment.

Fertilizers Europe believes that the risk of releasing PFAS materials to the environment
through their use in chemical industry machinery can be adequately controlled during the
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transitional period through the development of proper procedures for the disposal of PFAS
waste.

Details on volumes, materials identity, and equipment where PFAS are used, as well as the
technical reasons for the use of PFAS in fertilizer industry manufacturing plants, have been
provided below for your perusal.
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Facts

Production PFAS volume data

Volume Data

Additional
Information

Fertilizer Product

Production Estimate* of Main

(https://agriculture.ec.europa.eu/common-

agricultural-policy/agri-food-supply-

chain/ensuring-availability-and-

affordability-fertilisers _en#fertiliser-

production)

*Estimate based on

inventory and extrapolation

partial

2019-2021 average: | Disposed PFAS material
from fertilizer
manufacturing facilities:

(Fertilizers Europe)

~40Mt/year ~50 - ~75 t/year

Estimated Installed
PFAS material in
fertilizer
manufacturing
facilities: (Fertilizers

Europe)

~2000 - ~2600t

Features

Mostly referred to:

Chemical resistance

Low friction coefficient

Temperature resistance

Mechanical strength

High ductility

Resistance to moisture

Mainly referred to
when it comes to

prevalent functionality

Types

Mostly referred to:

1. Fluoroelastomer PFA

2. Fluoropolymer PFTE

3. Fluoropolymer PVDF

4. Other identified materials/trade names**

**Materials: ePTFE, FKM, FKM-VGI109, FKM 935, FKM-ED
VITON, FFKM, FEPM, FKM85 HD80-90 SH, Glycodur F,
Fluorosint 500, Chemraz 505, Modified polyolefin
fluoropolymer, ETFE, FEP, other fluoropolymers not

otherwise specified.

**Trade Names: Teflon, Xylan, Viton, Aflas, Kalrez, Gylon.

This is not an
exhaustive list of PFAS
materials used in

industry operations.
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Concluding remarks

A partial inventory revealed the multiple uses of PFAS and PFAS containing

materials in fertilizer industry machinery, devices, and auxiliary equipment.

The special properties of these materials fit the purpose of the technical
needs of fertilizer manufacturing processes. The main applications relate to
gaskets, seals, machinery components (e.g. as in rotating equipment),
auxiliary equipment, and specific surface coatings. Longstanding
experience has proven the ability for PFAS and PFAS containing materials to

ensure reliable and safe industry operation.

So far, the industry is not aware of proven alternative materials available on
the market and sees a need to develop alternatives that have an overall
similar functionality enabling a transition to these alternatives without
creating a potentially negative impact on safe and reliable operation. The
industry is eager to adopt new material alternatives that have been
developed and tested, and that will not significantly impact the availability

and access to fertilising products by farmers and growers.

A limited implementation timeframe of 18 months following publication is
insufficient for the development of the needed proven alternative materials.
The fertilizer industry is requesting for a sufficient transitionary period of 10
years for the development of suitable alternatives and the phasing out of

existing PFAS materials.

Such an approach would allow for the European Fertilizer Industry to
continue acting as a responsible provider of plant nutrients to European
farmers and growers in a sustainable manner. As an industry we aim to

ensure European food security; a challenge which in recent years has

become more and more difficult as a result of geopolitical instability.
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Vereniging CLP
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Tel. 035-541 30 64
KvK nr. 32135283

Smilde, 21-9-2023

Re: CLP-HPG position on the restriction of PFAS

CLP-HPG is the Dutch Association of Pump Manufacturers and Suppliers.

Pumping liquids is fundamental to the smooth operation of life in all aspects. From the
central heating and water supply in our homes, sewage and wastewater treatment in our
cities, through extraction and processing raw materials to manufacture finished products —
pumps and pumping systems play a fundamental role. Industrial applications can range
from water treatment, food processing, chemical industry, oil & gas, mining, paper mills,
fire-fighting, dredging, waste removal and many more. Also in future applications to help
the green transition, which include transportation of hydrogen, geo-thermal, and green
gases, pumps play a vital role.

PFAS materials are used in pumps to improve functionality, achieve higher performance
and increase safety, mainly as sealings, bearings, cable sheaths, coatings, pump inserts
and membranes.

Their unmatched chemical resistance, temperature resistance, unique tribological properties
and the combination of these characteristics, make PFAS containing materials
irreplaceable. No currently available alternative material guarantees the same performance,
safety and lifetime.

CLP-HPG is highly concerned about the intended broad restriction of PFAS, as a ban of
PFAS components in pumps will lead to not calculable risks regarding reliability and safety
in many applications. A substitution with other, less or even not suitable materials would
cause:

- quick failures and unreliable installations

- huge increase in cost of ownership

- higher energy consumption due to lower efficiency

- process upsets

- primary necessities of life such as water or food will no longer be taken for granted

- leach potentially harmful substances to the food and drink process

- leakage of aggressive, toxic or hot media to the environment and therefore

causing more danger to the residents.
- final product safety issues.
- environmental impact and public health
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3740 AJ Baarn
Secretariaat:

Tel. 035-541 30 64
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CLP-HPG supports regulatory framework that would restrict the release of PFAS into the
environment. However, a general PFAS ban would increase environmental pollution
through emissions and result in reduced performance (meaning reduced energy efficiency),
durability and safety and decreased resource efficiency. The use of PFAS materials should
remain possible however for those applications, where no alternatives are available and are
not foreseeable in the next years. Furthermore, it has to be considered, that the use of
PFAS in pumps is restricted to a professional and industrial environment, where a proper
handling, use and disposal of the products can be ensured. A marking of PFAS containing
products, could be an initial step for improving the collection, recycling and appropriate
disposal, and should be adapted to ensure safe handling.

Regulations should be proportionate and reflect a risk-based approach.

(*) The CLP was founded in 2008 by a number of initiators from the Dutch pump industry to promote the knowledge level of its
members in an independent association and to be a platform for mutual contact. Currently the CLP has 37 member which
covers the majority of the Benelux pump market.

The Holland Pump Group (HPG) has united Dutch pump manufacturers since 1949. Since 2001, membership has also been
open to Dutch sales and service organizations of foreign pump manufacturers. The foreign parent organizations must be
affiliated with EuroPump (the European umbrella organization) through their national trade association.

Since January 1, 2022, the HPG has been part of the CLP association. The activities of the HPG are continued in a special
department within the CLP.
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1 About Assogomma

Assogomma is the Italian Association among manufacturers of rubber articles,
electric cables and other similar products, established in 1945.

Assogomma represents about 200 firms, a total production of about 550.000
ton, a turnover of about 5 bilion euro and about 25.000 employees (Italy). It
is a sector strongly exportation-oriented (about 80%). Complementary economic
operators (e.g. providers) are Assogomma members as well.

2 Abstract

The italian rubber industry shares the objective to address the concerns related
to the use of PFASs, even adopting a precautionary approach. We nevertheless
propose some observations concerning the approach adopted in the restriction
proposal.

In fact the scope of the restriction proposal coincides with the whole class of
PFASs, which is a very large and heterogeneous group of chemicals, with a very
wide range of chemico-physical and eco-toxicological properties. PFASs class is in
fact defined based on a very simple structural similarity criterion: using it for the
definition of the restriction scope is a simplistic approach which would indiscrimi-
nately and unjustifiably target also non-hazardous materials such as fluoroelasto-
mers.

Chemicals should be targeted according to their potential concern, which needs
the evaluation of several aspects and cannot be based on just one single structural
element.

Fluoroelastomers are safe materials, with unique properties that make them
irreplaceable in a series of technological applications, many of which of great value
for European society, being the basis for digital and green transitions, for example
lithium-ion batteries for electric mobility.

The concerns related to their life cycle are linked to the use of fluorinated
surfactants during the production phase. This problem has been targeted in last
years through improvements of risk management measures but further action is
indeed required. Ongoing R&D efforts are aimed at the development of alternative
technologies, which do not require fluorinated polymerization aids, with promising
results.

Fluoroelastomers, and in general fluoropolymers, should be excluded from the
scope of the restriction. Remaining concerns related to the use of fluorinated
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polymerization aids should instead be addressed through regulatory actions.

3 (eneral observations on the restriction pro-
posal

3.1 Ciritical analysis of restriction scope

The scope of the restriction proposal applies to the whole class of PFASs, based
on the definition proposed by the Organization of Economic Cooperation and
Developement (OECD) in 2021 [12], according to which a PFAS is any chemical
with at least a perfluorinated methyl group (—CF3) or a perfluorinated methylene
group (—CFy—) (without any H/Cl/Br/I attached to it).

The aim of the Authors of the OECD 2021 document was to provide a simple,
consistent and coherent definition, which could easily be used also by non-experts,
fixing at the same time some issues of the previous definition proposed by Buck et
al. in 2011 [1].

This resulted in a very broad definition - based solely on some features of the
chemical structure - including (thousands of) molecules which show very different
chemico-physical and (eco)toxicological properties.

As underlined by the Authors: [12]

1. there is no correlation between meeting the definition of PFAS and haz-
ardousness: “the term PFAS does not inform whether a compound is harmful
or not, but only communicates that the compounds under this term share
the same trait for having a fully fluorinated methyl or methylene carbon
moiety.”

2. this definition has to be used with caution: “ ... PFAS is a broad, general,
non-specific term, which should only be used when talking about all the
substances included in the PFAS definition described here (or the user should
clearly define the scope of which substances are being referred to as PFASs
in the documents they prepare).”

A lack of caution would introduce ambiguity and even factual error in the
statements, as some common examples reported in table 1 show.

Moreover the definition was not intended as a base for decisions on how PFASs
should be grouped and managed in regulatory or even voluntary actions. [12]
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Examples of ambiguous
statements (which may also result
in factual inaccuracy in some
cases)

Examples of good practices of using the PFAS terminology to avoid errors and

reduce ambiguity

(1) Using more specific PFAS
terms

(2) Adding qualifiers (less favorable than
1), asitr ins quite ambi )

PFASs were investigated in human
milk.

C4—Ci14 PFCAs were investigated in
human milk.

15 non-polymeric  PFASs
investigated in human milk.

were

PFASs are used to make protective
coatings on common household
products.

Fluorotelomer-based  side-chain
fluorinated polymers are used to
make protective coatings on
common household products.

A number of polymeric PFASs are used
to make protective coatings on common
houschold products.

PFASs are relatively ubiquitous in
the environment at low
concentrations.

(factually inaccurate)

PFCAs are relatively ubiquitous in
the environment at low
concentrations.

A number of PFASs are relatively
ubiquitous in the environment at low
concentrations.

PFASs are water repellent, oil,
grease and dirt repellent surfactants.
(factually inaccurate)

Many perfluorooctane sulfonyl
fluoride-based  derivatives are
water-, as well as oil-, grease- and

A number of PFASs are water-, as well as
oil-, grease- and dirt-repellent surfactants.

dirt-repellent surfactants.

Table 1: Examples of ambiguous statements and associated good practices of using
more specific PFAS terminology to refine these statements|12]

In fact even structural isomers can show very different properties: this is even
more evident for molecules with very different structures.

This is acknowledged by the restriction proposal Submitters, who neverthe-
less justify the grouping approach relying solely on the common property of per-
sistence of the molecules themselves or of their degradation products (so-called
arrowheads).

This approach follows the opinion recently expressed by a group of Authors in
a critical review [5] and a viewpoint article [13].

However persistence alone is not necessarily an hazard per se and in fact in
REACH Regulation this feature is always taken into consideration together with
other properties (e.g. toxicity and bioaccumulation).

Some PFASs - as defined in the proposal - are indeed hazardous, but not
because they are persistent (i.e. very stable), or due to some structural elements
(such as a —C'Fj), but due to some chemical functional properties that allow these
molecules to exert adverse effects on biological systems.

In order to select a priori the potentially hazardous molecules in a class, such as
PFASSs, a detailed assessment should be applied. Such assessment should be based
on the evaluation of those functional properties which can potentially exert adverse
effects. This approach requires the knowledge of the mechanisms that determine
the hazardousness of a known molecule with the aim to identify compounds which
are expected to exert similar effects on biological systems. This kind of assessment
is of course much more complex than a simple structural criterion and it requires
the evaluation of a quite large amount of information.
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It has to be underlined as well that this approach cannot draw to certain con-
clusions, which can only be obtained by specific studies, but it allows to classify
substances according to their potential hazardousness and take proportionate de-
cisions based on precautionary principle.

Moreover, in addition to the biological action, the tendency of the substance
to distribute in the environment - and therefore to reach the target organisms
and eventually bioaccumulate - has to be considered as well. The mechanisms
through which a substance distributes and moves in the environment depend on
its chemical and physical properties and therefore substances having in common
only few molecular features (e.g. —C'F3 or —C'Fy— groups) can have very different
environmental fates.

Both the hazardousness and the environmental fate of a substance concur to
its overall concern, which themselves depend on the physical and chemical features
of the individual molecules.

In conclusion, similarity can be considered a valid approach to classify molecules
according to their potential concern, based on a predictive assessment, however this
assessment requires the evaluation of several elements and cannot be based on just
one single structural element (e.g.the presence in the molecule of —C'F3 or —C'Fy—
groups only).

The predictive assessment of the physicochemical, biological and environmental
fate properties of compounds from the knowledge of their chemical structure can
be supported by mathematical models, such as QSAR, or techniques such as read-
across.

At a general qualitative level, it can be observed that PFAS with recognized
ability to interact negatively with biological systems are characterized by limited
molecular weights (not comparable to polymers’ high molecular weights) and the
presence of a polar functional group. These features can, for example, be found in
the 20 PFAS compounds analyzed in a very recent paper by Beccacece et al. on
molecular responses to PFAS exposure [3].

Considering transport mechanisms and consequent environmental fate, remain-
ing at a qualitative level, it can be observed that PFASs, even non-polymeric ones,
show in general low solubility in water, which is nevertheless compensated, in cer-
tain conditions, by the ability to organize in supramolecular structures, highly
mobile in water [ 1]. These phenomena require a relative low molecular weight (in
the order of 5-20 carbon atoms) and the presence of at least one hydrophilic group
(such as, for example, carboxyl, sulfonic, or hydroxyl groups).
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3.2 Fluorinated surfactants

PFOA is well known among PFASs, since its ammonium salt was one of the first
process additives used for the production of fluoropolymers, together with ammo-
nium salt of perfluorononanoic acid (PFNA). These substances belong to the class
of fluorinated surfactants, which are required by emulsion polymerization tech-
nique, which has been used for decades to produce plastic fluoropolymers, such as
PTFE, and fluoroelastomers, such as FKM.

Fluorinated surfactants are added in an amount of about 1 — 1.5% respect to
the polymer. At the end of the polymerization reaction the fluorinated polymer,
which constitutes about 25—30% of the emulsion, is separated by coagulation. The
majority of the surfactants remain in the aqueous phase, while a negligible part
remains in the polymer. The aqueous phase is treated by using the most updated
best available techniques (BAT) before being released in the environment, in order
to remove the surfactants. In case of potential contaminated sludge waste, this is
treated by incineration before disposal.

Considering the hazardousness of these two substances (PFOA, PFNA), the
main fluoropolymers producers, taking part to the PFOA Stewardship Program in
2010-2015, committed to their elimination from production processes, substituting
them with other surfactants, such as, for example, ammonium salts of carboxylic
acids with a per- or poly-fluoroalkyl ether as hydrophobic chain (PFECAs). Due
to their chemico-physical properties, these new substances show the same ability to
form emulsions in water and a high stability to chemical or biological degradation.

An example is the ammonium salt of hexafluoropropylene oxide-dimer acid
(HFPO-DA) that, although maintains the same persistence as PFOA, it has been
strongly improved in terms of bioaccumulation level in humans and toxicity, but
still raising some concern because of its mobility in water.

Other similar examples are the PFECAs, cC604 and ADONA.

We therefore acknowledge that the use of fluorinated surfactants in polymer-
ization processes needs the implementation of a careful risk management. Despite
improvements have been made in last years to limit environmental exposure, fur-
ther actions are needed.

At the same time we underline that the principle that should guide future ac-
tions shall avoid regrettable substitutions also by using grouping approach based
on chemical and functional similarity. At the same time the future actions should
be proportionate measures and be focussed on the real issues, avoiding an indis-
criminate approach, which would unjustifiably deprive European society of many
technologies, key for the realisation of plans considered strategic like digital and
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“green” transitions.

3.3 Focus on fluoroelastomers

Considering fluoroelastomers, and fluoropolymers in general, they don’t show any
chemical similarity with fluorinated surfactants, since:

1. due to their high molecular mass these materials are insoluble in water and
not bioavailable;

2. the lack or the very small amount of functional groups (compared to the
molecular mass) make these materials unable to interact with biological sys-
tems (non bioavailable, non bioaccumulative and non toxic).

Moreover fluoropolymers are particularly stable from the thermal, biological and
chemical points of view and they don’t degrade under intended use conditions.
They cannot penetrate cell membranes and cannot bioaccumulate.

In a recent study by Korzeniowski et al. [9] it was demonstrated for a series
of fluoropolymers available on the market, fluoroelastomers included, that they
fulfil the Polymer of Low Concern (PLC) definition. The study integrates and
supplements an earlier paper by Henry et al. [3].

The assessment took into consideration several aspects, including weight per-
centage of low molecular weight fractions and impurities, such as monomers,
oligomers, processing aids, and their leaching tendency.

Of course a complete and sound assessment requires an analysis of the whole
life cycle of the fluoropolymer, taking into consideration not only the intrinsic
properties of the material, but also:

» the properties and amount of the substances released during use phase;
 the properties of the substances used for its production and related emissions;

« the properties of the substances released at the end of life cycle.

3.3.1 Use phase

The assessment drawing to the conclusion that fluoropolymers are Polymers of Low
Concern|Y] allows to assume that no significant amount of non-polymeric PFAS are
present in the fluoropolymers and therefore non-polymeric PFAS are not released
during subsequent transformation stages and during product lifetime.
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Moreover in fluoroelastomers crosslinking among polymeric chains - and con-
sequent formation of a continuous elastomeric network - suppresses in general
mobility of medium-low molecular weight substances present in the material.

Thus the primary focus remains non-polymeric PFASs from the manufacturing
process or fluoropolymer degradation during end-of-life disposal.

3.3.2 Manufacturing phase

As expressed in section 3.2, the main issue is linked to the manufacturing phase and
is not related to the fluoropolymer itself, but to the use (and related emissions) of
processing aids: mainly non-polymeric PFAS substances, which can be transported
in water bodies.

Many efforts have been made in last years by fluoropolymers producers in
order to improve and develop the best available techniques in the manufacturing
process, with the aim to manage the environmental emissions. Important results
have been reported by major manufacturers, such as fluorinated processing aids
(PA) recovery for reuse, 99% removal of fluorinated PA in wastewater treatment,
99.99% capture and destruction efficiency of gaseous emissions through a thermal
oxidizer [9].

Based on these numbers and considering an estimated global fluoropolymers
production of ~ 4 x 105¢/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ~ 150¢/y. Focussing on FKM fluoroelastomers
(about 15% of total fluoropolymers production [10]), emission can be estimated in
less than ~ 20t /y.

Moreover R&D projects are being carried out by some major manufacturers
with the aim of replacing fluorinated PAs with non-fluorinated PAs, or without
the use of any processing aid.

Some preliminary results show that fluoropolymers obtained making use of
non-fluorosurfactant technologies, without the use of any surfactant, shows un-
detectable (LOQ = 1.0 ng/g) content of perfluoroalkylcarboxylic acids and per-
fluoroalkanesulfonates (see tables 2 and 3). These results demonstrate that it is
possible to exclude the risk of formation of fluorinated short-chain PFAS of concern
during polymerization.

Other ongoing R&D projects are aimed at the substitution of emulsion poly-
merization with other technologies, for example the polymerization in suspension
already experimented by Asahi (US 4985520). This technology was later updated
in order to increase reaction rates and improve distributions of molecular weights,
which has important effects on the subsequent processability of the polymer. On
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Perfluoroalkylcarboxylic acids (ng/g)

Smp PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA PFTeDA
1 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
2 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10
4 <10 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10

Table 2: Quantification results (LC-MS/MS) of perfluoroalkylcarboxylic acids
(from PFBA to PFTeDA) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).

Perfluoroalkanesulfonates (ng/g)

smp. PFBS PFPeS PFHxS PFHpS PFOS PFNS PFDS PFDoS
1 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
2 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
4 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0

Table 3: Quantification results (LC-MS/MS) of perfluoroalkanesulfonates (from
PFBS to PFDS and PFDoS) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).
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the other hand also the use of non-fluorinated surfactants is known to decrease
reaction rates, but even in this case, further research could lead to interesting
results.

In any case our industry, committed to a continuous increase of safety and
reduction of environmental impact, is ready to face the investments required by
the adoption of these cleaner technologies.

3.3.3 End-of-life

According to a recent End-of-life (EOL) analysis performed by Conversio [0], al-
most 84% of all fluoropolymer applications are incinerated at the end of their life in
energy recovery or thermal destruction processes. The remaining of the collected
fluoropolymer waste is landfilled (~ 13%) or recycled (~ 3%).

The possible formation of PFAS (short chain or long chain) during incineration
of fluoropolymers was investigated in a peer-reviewed study published in Chemo-
sphere [1]. The study concluded that at the typical conditions foreseen by best
available technologies, municipal incineration of PTFE is not a significant source
of PFAS.

Further investigation was recently performed by Karlsruhe Institute of Tech-
nology (KIT) [7], that analysed incineration of post-use samples containing four
different fluoropolymers, including fluoroelastomers (PTFE, PVDF, PFA, FKM).
This 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 C'Fy or CsFj.

Concluding this section, meeting the OECD PFAS definition, which includes
a huge number of substances with very different properties, is not a sufficient
condition for a substance to be considered hazardous. In particular fluoroela-
stomers - and in general fluoropolymers - constitute, among PFASs, a subset of
non-hazardous substances, which should be excluded from the scope of the restric-
tion.

This evidence-based approach has been recently adopted by UK HSE, which, in
the RMOA published in march 2023, considers it appropriate to explicitly exclude
fluoroelastomers and in general fluoropolymers from a restriction on PFAS [2].

10
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4 Fluoroelastomers and other fluoropolymers used
in rubber sector

In rubber sector only polymeric PFAS are used. Fluoroelastomers, such as FKM
and FFKM, and fluorosilicones (FVMQ) are used as main constituent (50% - 95%)
of certain kinds of rubber articles. Other fluoropolymers, such as PTFE, can be
used as surface coating, in order to reduce friction or to improve surface chemical
resistance, or, in powder form, as additive in the rubber compound, mostly for its
anti-friction properties.

A list of fluoroelastomers and other fluoropolymers used in rubber sector is
provided in table 4.

FP Description

FKM fluoro rubber having substituent fluoro, perfluoroalkyl, or perfluo-
roalkoxy groups on the polymer chain

FFKM  perfluoro rubber in which all substituent groups on the polymer chain
are fluoro, perfluoroalkyl, or perfluoroalkoxy groups

FVMQ  fluorosilicone rubber

FEPM  copolymer of tetrafluoroethylene and propylene

FEP copolymer of tetrafluoroethylene and hexafluoropropylene

PTFE  Polytetrafluoroethylene

PCTFE polymer of chlorotrifluoroethylene

PVDF  polyvinylidene fluoride

PFA copolymer of TFE fluorocarbon monomers containing perfluoroalkoxy
side chains

Table 4: Fluoroelastomers and other fluoropolymers used in the rubber sector

5 Rubber articles containing fluoroelastomers and
market data

Fluoroelastomers are key materials to produce a very large variety of rubber ar-
ticles, which are used in several downstream sectors as components in complex
articles/systems.

They can be grouped as follows:
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» sealing elements of various sizes and shapes, such as o-rings, gaskets, di-
aphragms, washers, etc.

* hoses
« mechanical parts
o “other”, such as components for fashion sector.

In table 5 a quantification of italian market of rubber articles made of fluo-
roelastomers or containing fluoropolymers is shown. Figures are derived from a
survey among Assogomma members; the total italian market can be estimated in
about 5.000 ton. In any case, it is a relatively small, though growing, market in
terms of volume, but it has a fundamental role in the technological value chain,
since fluoroelastomer components are key for a number of strategical applications,
as shown in next sections.

2021 (ton) 2022 (ton) A(%)

Sealing elements 1.736 1.784
Hoses 1.099 1.073
Mechanical parts + other 127 152
Total 2.962 3.009 +1,6%

Table 5: Italian market (volumes expressed in ton) of rubber articles made with
fluoroelastomers or containing fluoropolymers. The figures are derived from a
survey conducted by Assogomma among its members. The total italian market
can be estimated in about 5.000 ton.

6 Application sectors

The global market of fluoroelastomers can be estimated in about 3.5 x 10%.
Fluoroelastomers-based rubber components are used in several sectors, the main
ones being listed above:

Automotive : e.g.: turbochargers, sealing elements for electrical motors, intake
manifold seals, fuel pump seals, fuel injector seals, fuel filter seals, quick con-
nectors seals, turbocharger seals, EGR seals, fuel tank seals, engine cooling
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system and thermal management seals, power steering, powertrain (trans-
mission and clutch), rotary shaft seals, components for transmissions, com-
ponents for power transfer units (PTU), EGR’s or Secondary air valves used
in car/truck, shock absorbers for high temperatures and in contact with oils,
other components for automotive / agricultural vehicles / marine diesel en-
gines, sealings for gas injectors, membranes for gas regulators, sealings for
oil filters, sealings for cooling systems, etc.

Chemical industry : e.g. o-rings, sealing elements, hoses and other components
installed in machinery for the production of chemical products (in contact
with aggressive fluids at high temperatures), hermetic sealings for contain-
ers of hydrocarbon derivatives, sealing applications in valves for contact with
gases (such as methane or hydrogen), sealings used in devices for transporta-
tion of chemicals (e.g. used to treat metals), sealing for galvanization process
devices, perimetral gaskets for chemical plants, expansion joints, etc.

Oil & gas : e.g. explosive decompression resistant seals for mining and drilling
applications, gaskets, hoses, profiles, sealings for pipes, valves, and joints,
etc.

Pharmaceutical : e.g. sealing rings, hoses, etc.

Food contact : e.g. o-rings, gaskets, sealings for static and dynamic applications,
hoses, profiles, etc. These components can be used to manufacture consumer
articles (for example household appliances, such as immersion mixers), or,
more frequently, industrial plants for foodstuff processing (for example sta-
tors for progressive cavity pumps used in food industry).

Semiconductors / electronics : gaskets, profiles, hoses, sealings (for example
used in devices for transportation of ultra-pure water), o-rings, etc. used in
buffer, semicon and chipset production plants and machineries (i.e. photoli-
tography, etching, etc.).

For these main application sectors, a rough estimation of the respective market
shares is provided in table 6.
Other application sectors are:

Cosmetics & personal care : e.g. o-rings for spray cans or other sealing ele-
ments, hoses used in manufacturing phase.
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Sector Share
Automotive ~ 80%
Chemical - Oil&Gas ~ 10%

Pharmaceutical - Food Contact - Semiconductors - Electronics ~ 10%

Table 6: Main technological end-use sectors for fluoroelastomers-based rubber
parts.

Construction : e.g. components for tanks, drills, filters, pressfittings, o-rings,

gaskets, sliding elements, bearings, thermal expansion joints (e.g. for railway
bridges).

Medical devices : e.g. sealings designed for contact with medical gasses, sealings
for sterilization devices, etc.

Metal plating and manufacturing of metal products : e.g. rubber coating
for metal rolls to be used in metal lamination process.

Energy applications, including batteries and hydrogen : e.g. hoses, gas-
kets used in electrical devices, switches, batteries, electric motrs, connectors,
components of marine diesel engines (for power generation), boilers (in con-
tact with condensates and flames), components used in the transmission of
wind turbines (in contact with greases at high temperatures), sealing solu-
tions for gas, valves, etc.

Aviation / Aerospace : electric cable sheathing, o-rings, gaskets, tubes, pipes,
hoses and other technical items for aerospace applications.

Earth moving and agricultural machinery / marine transmission : e.g. ro-
tary shaft seals.

Household appliances : e.g. gaskets, membranes and other technical articles
(ex. washer sleeve) used in domestic appliances (ex washing machines).

Hydraulic and pneumatic : e.g. gaskets, check valves, membranes.

Water and wastewater treatment : hoses, gaskets, sealing components for
drinking water plants / water conveying systems.

Fashion sector : e.g. watch stripes, crown, pusher, case made with FKM or
covered with FKM.

14





7. Technological role of fluoroelastomers

ASSOGOMMA

m FEDERAZIONE GOMMA PLASTICA

7

7.1

Technological role of fluoroelastomers and other
fluoropolymers in rubber sector

Fluoroelastomers

Fluoroelastomers - and in general fluoropolymers - exhibit a unique combination
of properties, which cannot be achieved at the same time by any other material.
These properties can be summarized as follows:

Strong chemical resistance, e.g.:

— fluids: fuels, lubricants, water, steam, complex chemical mixtures, etc.
— cleaning and sterilization media: acid, bases, steam, ethylene oxide, etc.
— different type of gaseous plasma

— humidity
High temperature resistance (about 270°C)
Fire resistance
Low permeability to gases and liquids (natural gas, hydrogen, fuels, etc.)

High purity (low metal content, low levels of leachables/extractables, low
particle generation)

Ability to maintain physical properties tipical of elastomers (such as com-
pression set) in harsh conditions and in a very broad range of temperatures
(from about —40°C', to about 4+270°C).

Low friction coefficient

High electrical resistivity

These properties allow to increase lifetime and reliability of components de-
signed to operate in harsh conditions, which results into increased safety, environ-
mental performance and also sustainability.

Considering their much higher cost, they are chosen in applications where their
superior properties are indeed required to meet these targets.

The choice of the material in some cases is operated by the producer of the
rubber component, but in many cases the material is explicitly defined in the
customer’s specifications.
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Automotive. For example in the automotive sector the use of different types
of FKM for different car components is required by many specifications of car
manufacturers (VW, BMW, Mercedes, Stellantis, etc.) or of subcomponents man-
ufacturers (Bosch, Mann& Hummel, Siemens, etc.).

FKM and FFKM have the broadest resistance ranges according to ASTM D
2000 “Standard Classification System for Rubber Products in Automotive Ap-
plications” HK class material. Their use was key for a series of technological
achievements which allowed to meet the ever-increasing environmental standards
required by the EU agenda. Modern combustion engines, designed to maximise
efficiency and cut emissions, are characterized by operating conditions in which
only fluoroelastomer components can resist. In other words, FKMs are key for the
reduction of fuel consumption, CO, emissions, VOC emissions (from fuel tanks
and lines), particulates and NO, emissions.

FKM are also key in applications such as sealings for rotary shafts: in a wet
/ dirty environment rotary shaft seals keep lubricant (oil, grease or water) inside
the application and prevents ingress of water and dirt.

Fluoroelastomers and fluoropolymers are also used in batteries and fuel cells,
key components of zero-emissions mobility sustained by EU policies.

Aviation. The use of fluoroelastomers (FKM and FFKM) and fluorosilicones
(FVMQ) is even more critical in other means of transportation, such as aircrafts.
The reason of their widespread usage in this sector is the unique combination of low
temperature sealing ability (for FVMQ and some types of FKM), high temperature
stability (O-rings close to the aircraft turbines can exceed 300°C' especially during
take-off) and inertness in fuels, lubricants and hydraulic fluids.

Moreover these materials show an excellent resistance to mechanical wear and
for this reason they are used for certain type of cable insulations in aircrafts,
substituting polyimide, which, due to poor abrasion resistance caused short circuits
and consequent serious accidents.

The use of this materials in this sector is required under a series of specifica-
tions, such as US military standards (MIL specs), Aerospace Material Specifica-
tions (AMS) established by the Society of Automotive Engineers (SAE), British
Ministry of Defence specs (DTD specs), British Defence Standard 02-337, French
aerospace standards, such as NFL 17 106, etc..

Natural gas. For natural gas applications, European standard EN549 defines
the requirements for different types of rubber materials for seals and diaphragms
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for gas appliances and gas equipments; specifically the requirements for Classes E1,
E2, E3 and E4 (up to 150°C' operating temperature) can only be met when using
FKM materials. Morevoer standard EN549 is currently under revision to prepare
rubber parts for the progressive feeding of gas supplies with green hydrogen (The
European Clean Hydrogen Alliance, ECH2A). FKM is part of this transition and
ideal for the very low permeability to gases.

Chemical industry. FKM, FEPM and FFKM seals are widely used in chemical
process industry as safety critical components in pumps, compressors, mechani-
cal seals, flanges, etc. for their unmatched combination of thermal stability and
chemical inertness in complex chemical mixtures. They enable the global chem-
ical industry to operate in safe conditions, reducing fugitive emission to ground,
air and water as well as minimizing exposure of emissions to facility staff. Their
long term reliability allows to increase both mean time between failures (MTBF)
and mean time between repairs (MTBR), making the process industry safer and
reducing its operating costs at the same time.

Oil & gas. FKM, FEPM and FFKM are widely used in gaskets and hoses for
oil & gas applications (drilling, completion and production), mainly due to their
resistance to most hydrocarbon-based substances. They are expressly requested
by the specifications of a number of service companies (BH, Schlumberger, Weath-
erford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco,
Exxon, BP, etc.).

Alternative energies. Moreover fluoroelastomer seals are also getting more and
more attention in the so-called alternative energy business, such as hydrogen stor-
age and transportation due to their low hydrogen permeation rate (FKM showed
the lowest hydrogen permeation rate among other types of elastomers, such as
EPDM, HNBR, NBR, silicones in tests conducted in high pressure hydrogen at an
independent lab) as well as hydrogen manufacturing in electrolysers, due to their
combined temperature and chemical resistance.

Considering that in the short to medium term most of the global hydrogen
production will still rely on steam reforming of natural gas followed by carbon
capture (CCUS) - i.e. the so-called blue hydrogen process - the role of fluoroelas-
tomer sealings is even more important, since exploration and exploitation of gas
deposits with high concentrations (up to 40%) of H,S (sour gas) can only be safely
conducted when using special types of fluoroelastomer seals.

17





ASSOGOMMA

71 Fluoroelastomers m FEDERAZIONE GOMMA PLASTICA

FKM, FEPM and FFKM based seals are also being developed for future appli-
cations in deep geothermal wells where high temperature water and steam (typi-
cally more than 220°C, in some cases between 250 and 300°C') are extracted from
stimulated fractured rocks. No other sealing material is available to withstand
water exposure at such operating temperatures.

Semiconductors industry. Also in the semiconductor industry significant quan-
tities of FKM and FFKM are used. In this sector requirements are defined by
single customers specifications, according to their specific process conditions. Flu-
oropolymers are in fact extensively used in semiconductor manufacturing process
chambers, mainly due to:

« resistance to plasma (in the etch and deposition processes as well as in plasma
chamber cleaning processes),

o high purity (low release of organic and metallic contaminants along with low
particle shedding),

 high temperature resistance (some deposition processes, such as PECVD,
operate at temperatures above 250°C').

o very low permeability.

FKM and FFKM seals are also safety critical components of ancillary equipment
(such as vacuum pumps) and in the subfab effluent treatment systems that are
designed to abate highly toxic gases and that usually operate at high temperatures
(above 250°C') to avoid condensation and the formation of potentially dangerous
deposits in the ductwork.

Fluoropolymer based elastomeric seals are therefore critical elements in wafer
processing equipment, enabling continuous enhancements in the electronics tech-
nology and therefore increasing digitalization; at the same time, they allow safe and
effective operation of the semicon fabs, thus contributing to minimize emissions
and ultimately the environmental impact.

They are also used in tools for the transportation of ultra-pure water for the
production of semiconductor waivers.

Food contact applications. FKM and FFKM are also much appreciated in
food contact applications. They are used to manufacture components, such as
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sealings or hoses (inner tubes), which are widely used in food and beverage pro-
cessing equipments, such as pumps, mechanical seals and flanges connecting metal
pipes. In fact their inherent thermal and chemical stability make them the only
technical solution for high demanding applications like SIP (steam-in-place) and
CIP (clean-in-place) processes for cleaning and sterilization of equipments, that
make use of a combination of steam, acids and bases.

Moreover FKM and FFKM are well known for their intrinsic higher level of pu-
rity, that is a very low overall migration level, compared to other more conventional
elastomers, thus minimizing the risk of contaminating the processed food.

The use of fluoroelastomers for food contact applications is foreseen by the
main regulations for food contact materials, such as US FDA (21CFR 177.2600
and 21CFR 177.2400) and German BfR Recommendation XXI/1, which impose
acceptance limits.

The use of fluoroelastomers for food contact applications is foreseen by many
regulations for food contact materials, such as the US FDA within the Title 21
of the Code of Federal Regulations (e.g. 177.2600, 177.2400), the Threshold of
Regulation (TOR) program, and the Food Contact Notification (FCN) program,
which impose acceptance limits. EU member state national regulations are in-
adequate to discipline the use of fluoroelastomers for these applications, even if
industry is often forced to select these materials to achieve the technical industry
requirements. Food contact EU harmonized regulation about elastomers is still
missing.

Their usage has been constantly growing over the last few years because of the
implementation of stricter regulations to defend consumer’s health (lower migra-
tion into the food streams) and of the use of more severe conditions for cleaning
and sterilization of food processing equipment and plants. Fluoropolymers are a
key enabler for this; in case of restrictions in the use of fluoropolymers, no sealing
material would be available to meet these market needs.

For the same technological reasons described above, FKM and FFKM sealing
elements are used in the cosmetic sector and also in the pharmaceutical sector,
in plants for the manufacturing of many active substances. To meet the even
higher standards of this sector, absence of cytotoxicity is often required, through
USP Class VI <87> (in vitro) and <88> (in vivo) testing, which fluoroelastomer
compoents can pass.
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7.2 Other fluoropolymers

7.2 Other fluoropolymers

Fluoropolymers can also be used as additives in “traditional” rubber compounds
for specific applications, in order to meet certain requirements. For example, PTFE
is used as additive in silicone rubber (VMQ) compounds to obtain the necessary
green strength, enabling the extrusion of complex shaped, or hollow profile sealings,
very important for industrial processes (e.g. glass fiber reinforced resins).

PTFE is also used as surface coating of some rubber articles, in order to:

o reduce the coefficient of friction of finished products;
 improve assembly at customer facilities (giving anti-sticking properties);

« color the surface of articles (this helps in order to avoid cross-contamination,
increasing the safety, preventing from using the wrong dimension)

o for certain rubber polymers, such as NBR, improve resistance against some
types of fuel.

8 Assessment of alternative materials / solutions

8.1 General considerations

The combination of properties shown by fluoroelastomers, with almost no draw-
backs, apart from low cold resistance, make them unique and able to cover a wide
range of possibilities / applications, which cannot be reached by any other material
in the rubber industry.

In fact other materials could offer similar properties (not the same), but only
for one of the multiple features of fluoroelastomers / fluoropolymers. For example,
HNBR / ACM / AEM rubber can offer some resistance to aggressive fluids (but
not as broad as FKM), but on the other hand they cannot provide the same level
of heat resistance.

For these reasons in most applications there are not known alternatives to fluo-
roelastomers. Only in some cases there could be viable alternatives. For example,
in the automotive sector, for diesel hoses, where HC emissions are not so impor-
tant, HNBR could be considered as an alternative, but for gasoline hoses there are
no alternatives.

It has to be considered that in most final applications, the “on-the-paper”
potential alternative materials are the formerly used materials that have been re-
placed by fluoroelastomers. As already expressed, the reason of the replacement
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was the technological development, which introduced more severe operating condi-
tions in order to meet the latest safety and environmental standards. For example:
the ever decreasing C'O5 emission levels imposed by EU legislation, together with
durability and low maintenance of engines and other mechanical parts of vehicles.

Replacing fluoroelastomers would therefore mean a tecnnological downgrade,
which would necessarily introduce problems in terms of safety and / or durability.

Even if an alternative material was found, which is not the case, the replacement
of a fluoroelastomer in an application would require a complete re-evaluation,
which would take several years, involving engineering, R&D, production tests,
validations, etc..

As for coatings, PTFE is the material with one of the lowest known surface
energies, which allows one of the lowest possible friction coefficients. Alternatives
include plasma deposited coatings, but apart from higher sensitivity to the sub-
strate, these require significantly more energy, so their environmental benefit is
not so evident. For example, PTFE-based coatings may be used to create col-
ored coatings, something that is not possible for plasma deposition, graphite and
MoSs-based coatings, and solely partially available with silicone-based coatings.

8.2 Considerations for single specific materials

e 1 - Steel & other metals

Product groups analyzed Sealing systems, hoses, membranes made with
FKM, FFKM, FVMQ, FEPM.

Technical feasibility Metals are much heavier: there use would nullify the
efforts made to reduce vehicles weight, with negative environmental
effects. Their chemical resistance is much lower: in several applications
they need to be coated with fluoropolymers. Their flexibility / elasticity
is much lower, so they cannot be used in applications where wide and
elastic deformations are required. For example they could not guarantee
the absence of leakage, especially where there are strong vibrations, with
consequent severe safety problems. KEven in applications where they
could be used for this purpose, they could not allow to disassemble and
reassemble the parts (for example for maintainance), because when they
are moved from the initial position, they loose tightness and they must
be replaced every time. Even more, they cannot be used for component
which need to be expanded / deformed / extended, such as membranes
in expansion vessels for oil at high temperature, wall in endless piston
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precision pumps used to dose aggressive chemicals, molten plastics etc.,
flexible hoses for hot oil, hydrocarbons, aggressive media, steam, etc.
They cannot be used where there is friction (and consequent wear), for
example in contact with rotating shafts or other rotating parts at high
RPMs, especially where metal particles produced by wear can cause
failure. They cannot be given complex shapes. They can not be used
in applications where thermal conductivity must be avoided.

Economic feasibility Where technically feasibile, substituting a FP with
a metal would require a complete re-design. For seals, higher produc-
tion costs would be required by seat machining (low Ra are requested to
guarantee the sealing). Moreover, maintainance costs would be higher,
due to the need to replace metal seals at every inspection. For hoses,
production costs would be higher due to precise bending and more com-
plex assembly, in addition to higher assembly costs and higher logistics
costs (heavier). Higher operating costs would be moreover needed due
to higher vehicles weigth.

e 2 - High nickel alloys

Product groups analyzed Sealing systems, hoses, mechanical parts.

Technical feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular, nickel alloys are
not able to cope with every specific anti-corrosion situation. In fact,
those alloys were used for the lining of pumps and seals used for the
MNB plants in the 1970s, however this led to frequent failure of the
equipment, resulting in significant challenges in terms of maintenance
and safety, related to corrosion and leakage from mechanical seals. It
has to be noted that that nickel is already subject to many restrictions
because it is potentially dangerous for human health.

Economic feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular the solution would be
more expensive, due to low process efficiency, with higher costs, higher
maintenance costs, due to more frequent replacement of equipment.

e 3 - Polypropylene

Product groups analyzed Sealing systems, hoses, mechanical parts.

22





ASSOGOMMA

Considerations for single specific materials MY FEDERAZIONE GOMMA PLASTICA

Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic).

Economic feasibility Cheaper.
« 4-PVC

Product groups analyzed Sealing systems, hoses, mechanical parts, elec-
trical cables.

Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic), not suitable to produce flexible articles. Soft
PVC has low thermal resistance (max 120°C') and poor chemical inert-
ness (it releases plasticizers when in contact with grease, oil, solvents,
hydrocarbons and other chemicals). Poor resistance to degradation by
UV and oxygen. In electrical cables, PVC or PE combined with halo-
gen free flame retardants (HFFR) could be considered as alternatives in
some applications, but not in many other industrial applications, where
high chemical and thermal resistance, combined with high flexibility, are
required. Without fluoropolymers in electric cables, the performance of
a wide variety of industrial applications would be seriously downgraded,
with lower reliability, higher risks for human health (increased risk of
fires) and the environment (increased replacement rates of other plas-
tics, leading to more waste generation).

Economic feasibility Cheaper material, but not suitable in large part of
applications. In applications where it could replace FP, it would never-
theless lead to higher maintenance costs, due to increased replacement
rates.

e 5 - Glass / Ceramics / Mica
Product groups analyzed Hoses/pipes, sealing solutions, electrical cables,

mechanical parts.

Technical feasibility Not suitable for sealings or hoses (no elastic prop-
erties, not flexible). Considering electric cables, ceramic-based cable
insulations may be considered, but these materials would not bring the
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combined set of properties that fluoropolymers offer and would not per-
form under the full set of required situations and process conditions,
leading to lower reliability, higher risks.

Economic feasibility For cables: increased maintenance costs.

e 6 - Polyether sulphone

Product groups analyzed Hoses, mechanical parts, sealing solutions.

Technical feasibility Not suitable, due to inadequte mechanical properties
(not flexible, not elastic) and poor chemical resistance, especially with
low-polar organic solvents (ketones and chlorinated hydrocarbons).

Economic feasibility Cheaper, but not applicable.
7 - Polyimide

Product groups analyzed Hoses, mechanical parts, sealing solutions, elec-
tric cables.

Technical feasibility Not suitable in applications where elastic properties
are required. Poor chemical resistance (e.g. subject to degradation in
hot, humid environments or in presence of seawater). It shows poor
resistance to mechanical wear, which proved to be a serious limit in
critical applications, such as cabling in aviation sector. In many air-
craft models, both fixed wing and rotating wing, short circuits (which
led to accidents with lost of lives) were caused by faulty insulation in
polyimide-insulated wiring, caused in turn by abrasion, due to vibra-
tions and heat connected to the functioning of the aircraft. That models
had to undergo extensive modifications and in some cases complete sub-
stitution of wires.

Economic feasibility
8 - EPDM rubber

Product groups analyzed Sealing solutions, hoses, food contact applica-
tions

Technical feasibility It shows poorer thermal and chemical resistance. Con-
sidering this latter aspect, while it could be suitable for some acids and
alkalis, chemical resistance is in particular poor with apolar media (fu-
els, mineral oils, diester lubricants, etc.).
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This makes EPDM not adequate, for example, for many sealing appli-
cations in the automotive sector, for example in lambda sensors.

Considering hoses, it could be used in hoses for medium tempera-
ture/aggressive chemical fluids, but obtaining lower resistance, lead-
ing to lower durability. In general, the applications where it could be
evaluated as alternative to fluoroelastomers are those in which it was
previously replaced by fluorelastomers because not enough performant
according to new requirements. If used instead of fluoroelastomers in
these applications, it will lead to frequent failures. Considering food
contact applications, it does not guarantee the same safety standards,
due to reduced chemical inertness, cleanability and heat resistance.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
« 9 - Nitrile rubber (NBR)

Product groups analyzed Sealing solutions, hoses, mechanical parts, food
contact applications

Technical feasibility Fair to good resistance to hydrocarbons and oils but
only at low temperatures (above 120°C' it starts degradating and swelling).
Poor oxygen, UV and heat resistance. In several NBR applications,
PTFE is added to the compound, in order to obtain permanent low
friction performance. It could be considered as an alternative for hoses
for petroleum products, but in any case, it would show resistance prob-
lems with some products with high swelling power. In general, the
applications where it could be evaluated as an alternative to fluoroela-
stomers are those in which it was previously replaced by fluorelastomers,
because not enough performant according to new requirements. There-

25





ASSOGOMMA

8.2 Considerations for single specific materials MY FEDERAZIONE GOMMA PLASTICA

fore its use in those applications is expected to lead to increased failure
frequency.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
e 10 - Hydrogenated NBR

Product groups analyzed Sealing systems, hoses, mechanical parts

Technical feasibility Good resistance to automotive service fluids, hydrocarbon-
based fluids, but also polar fluids, within the temperature range of —45
to 150°C' for continuous use. In any case not comparable to fluoroela-
stomers, that can easily pass 200°C'.

Not suitable for contact with acids. Lower resistance to prolonged UV
exposure, poor chemical inertness. Poor impermeability.

ACM, AEM or HNBR have much higher friction coefficients, which
make them not suitable for many dynamic applications in vehicles. For
some applications, PTFE is added to the HNBR compound in order to
reduce friction coefficient.

In can be considered as alternative in hoses for petroleum products, but
it would have limited resistance to some products with high swelling
power and to very high temperatures.

For applications where the highest standards of chemical and thermal
resistance are required, for example car engines, fluoroelastomers are
currently the only reliable option available on the market.

It cannot be used in medical and pharmaceutical applications, due to
the possible release of acrylonitrile.

In food contact applications, its performance is lower in terms of clean-
ability, chemical inertness, resistance to heat.
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Economic feasibility Sligthly cheaper, but not sufficient availability on
the market to replace FP.

e 11 - Acrylic rubber

Product groups analyzed Seals, hoses

Technical feasibility Lower temperature resistance. Poorer chemical re-
sistance, on average. Good resistance to hydrocarbons in the range of
—40 to 175°C continuous use. Good resistance to hydrocarbon and oils
but not comparable to fluoroelastomers. Not recommended for polar
fluids (coolants, water, etc).
Mechanical properties: poorer low temperature flexibility, compared to
FVMQ. Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e 12 - Ethylene-acrylic (AEM) rubber

Product groups analyzed

Technical feasibility Lower chemical resistance. Good resistance to oil
up to 150°C', not comparable to fluoroelastomers, that can easily pass
200°C; not resistant to hydrocarbon solvents, gasoline and alkali, acids
and amines. Poorer low temperature flexibility compared to FVMQ.
Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e« 15 - UHMWPE
Product groups analyzed Hoses for strong acids and base at medium
temperature
Technical feasibility Less resistant at temperature > 70°C' than FP.

Economic feasibility Cheaper
e 17 - Silicone Rubber (VMQ)

Product groups analyzed PTFE tubing, Sealings (automotive), food con-
tact applications
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Technical feasibility Considering tubing, silicone rubber shows lower tem-
perature and chemical resistance compared to PTFE.

Considering sealings, similarly the temperature resistance is lower: sil-
icone rubber can operate at maximum temperatures ranging between
150°C and 200°C, therefore it is not suitable for the required operating
temperature of around 250°C'. Moreover, silicone rubber cannot meet
the mechanical properties, such as elongation, required by the automo-
tive sector for critical components. With very specific formulations, it
is possible to increase the temperature resistance of the compound till
to 300°C' (peak temperature), but only suppressing other properties,
such as elasticity, hardness, etc. .

Silicone rubber may be a good alternative to FKM for food contact
applications, as far as thermal resistance is concerned, but it may not
perform the say way as FKM as far as resistance to oily food is con-
cerned. In addition silicone rubber, being softer than FKM, could not
be the proper solution in applications where hardness is required.

Economic feasibility The cost of the material is lower, but higher main-
tenance costs (due to more frequent replacement of the components)
have to be taken into account, together with higer waste production.

e 22 - Molybdenum Disulphide (Mo0S5)

Product groups analyzed PTFE (as low friction additive)

Technical feasibility Resistant to high temperatures and suitable for lu-
brication in high vacuum applications, but not suitable for applications
with exposure to water vapour or even atmospheric moisture (moisture
depletes low friction performances of Mo0S,). R&D sctivities are ongo-
ing to improve MoS, performances in some applications and the best
option seems to be substitution with PTFE. Mo0S; may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.

Economic feasibility MoS; is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.

e 23 - Graphite

Product groups analyzed PTFE (as low friction additive)
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Technical feasibility Graphite is electrically and thermally conductive,
which could be negative in some applications. Its efficiency is lower,
so higher amounts are requested to obtain relevant effects. Finally, the
color and the fact it stains could be a problem in some applications.

e 24 - Boric Acid

Product groups analyzed PTFE (as thickener / rheology modifier in VMQ
compounds)

Technical feasibility As expressed before, one of PTFE (powder) applica-
tions in rubber sector is as additive in rubber (VMQ) compounds, as
rheology modifier, to increase strength of uncured semifinished products
(so called green strength). Boric Acid was widely used in the past for
this purpose, but it has been replaced by PTFE, after being listed in
REACH Candidate List for Authorisation, because of its reprotoxicity.

In table 7 the features of alternative elastomeric materials are summarized
and compared to fluoroelastomers. The table shows that no other non-
fluorinated elastomer can effectively and safely work at temperatures ex-
ceeding 180°C' in presence of aggressive fluids.
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Material — Tpa.  Good fluid Poor fluid Purity
type (°C)  resistance resistance
NBR 120 Hydrocarbons Polar solvents, ozone  Low
HNBR 175 Hydrocarbons, ozone Low
EPDM 150 Water, steam, ozone Hydrocarbons Low
VMQ 180 Water, steam, ozone Hydrocarbons High
AEM 180 Hydrocarbons, ozones Low
ACM 170 Hydrocarbons, ozone  Polar solvents, water  Low
CSM 150 Hydrocarbons, water, Polar solvents Low
ozone

CR 100 Hydrocarbons, water, Polar solvents Low
ozone

ECO 135 Hydrocarbons, water, Polar solvents Low
ozone

IR 110 Water Hydrocarbons Low

SBR 100 Water Hydrocarbons, ozone  Low

NR 80 Water Hydrocarbons, ozone  Low

FKM 240 Hydrocarbons, steam, Amines, polar solvents Medium
sour gases to high

FEPM 220 Steam, amines, sour Polar solvents, aro- Medium
gases matics

FFKM 327 All None High

FVMQ 200 Water, steam, ozone, Medium
hydrocarbons

Table 7: List of alternative elastomers, with the corresponding main features.
Fluoroelastomers features are reported for comparison
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9 Conclusions

PFASs constitute a very large class of chemicals, with very different chemico-
physical and eco-toxicological properties. Some of these chemicals are a cause of
concern and our industry fully shares the need to take appropriate measures for
their management.

However a sound approach should be adopted in order to classify molecules
according to their potential concern, which needs the evaluation of several aspects
and cannot be based on just one single structural element.

Fluoroelastomers, and in general fluoropolymers, constitute a separate group
in the large class of PFAS. They are inert and stable materials, insoluble in water,
non-mobile, non-bioavailable, non-bioaccumulable and non-toxic.

Remaining concerns are related to the use of fluorinated polymerization aids
during their production. Alternative technologies are being developed without the
addition of these substances.

Due to their unique combination of properties, fluoroelastomers are used to
produce components intended to operate in harsh conditions (such as high tem-
peratures, aggressive chemical environments, or both). Considering their higher
cost, compared to other “traditional” elastomers, they are used only when really
needed, in order to improve safety and durability and reduce emissions in the
environment.

Many of their technological applications are key for the implementation of
strategic plans such as the digital and green transitions and no equivalent alterna-
tives are known.

For all these reasons fluoroelastomers, and in general fluoropolymers, should be
excluded from the scope of the restriction. Fluorinated polymerization aids should
instead be targeted, considering the remaining concerns related to their use.
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Making our world more productive

Linde

Linde plc comments to ANNEX XV RESTRICTION REPORT — Per- and
polyfluoroalkyl substances (PFASs)

Introduction

Linde plc welcomes the opportunity to provide comments and feedback to the proposal for a
restriction of Per- and polyfluoroalkyl substances (PFASs) as set out in the “Annex XV restriction
report” of March 22, 2023.

Linde is a leading global industrial gases and engineering company with 2022 sales of $33 billion,
approximately 86 percent of Linde’s 2022 sales were generated from industrial gases operations
across three geographic segments of which 25 percent is within our EMEA (Europe, Middle East &
Africa) operating segment. The remaining 14 percent is related to other operations including our
engineering and coating businesses.

The below comments relate to Linde’s industrial and medical gases business. Please note that separate
comments have been submitted also from our coating technology and hydrogen fuelling business
entities (cf. submissions from “Praxair srl” and “Linde Hydrogen Fueltech GmbH”).

In this context, Linde would also like to draw attention to the separate statements submitted by our
European sector association, the European Industrial Gases Association (EIGA), as well as various
national sector associations, including the British Compressed Gases Association (BCGA), which we
also endorse.

Linde supports the overall intent of the restriction proposal in reducing emissions of PFAS and their
degradation products into the environment and that certain exemptions have been proposed by the
report. However, not all safety critical uses of Polymeric PFAS components and materials have been
adequately considered.

Linde therefore requests maximum derogations for use of Polymeric PFAS in the industrial and medical
gases industry, in particular for harsh and extreme conditions in manufacture, handling, transport,
and use, with the opportunity for further review if safe alternatives don’t become available and proven
to meet all requirements in that time.

Moreover, Linde also provides information related to the proposed derogation to allow further time
to replace existing refrigeration units containing Fluorinated Gases with alternative refrigerants.

Further information and details on specific uses of Polymeric PFAS in the industrial gases industry,
emissions during use and end of life as well as about the use of fluorinated gases in existing
refrigeration equipment can be found on the following pages.

Linde plcis a public limited liability company registered in Dublin, Ireland No: 606357 Registered office: Ten Earlsfort
Terrace, Dublin 2, D02 7380 Ireland

Directors: Stephen Angel (Chairman) (American), Sanjiv Lamba (Singaporean), Ann-Kristin Achleitner (German), Thomas
Enders (German), Hugh Grant (British & American), Josef Kaeser (German), Victoria 0ssadnik (German), Martin
Richenhagen (German & American), Alberto Weisser (German), Robert Wood (American).

Linde is the UK establishment of Linde plc. UK establishment and principal executive office address: Forge, 43 Church
Street West, Woking, Surrey, GU21 6HT, England. Registered Number FC039973 - English Register





Linde

Use of Polymeric PFAS in the industrial and medical gases industry not
adequately reflected.

The submitted restriction proposal considers some Sectors and Sub-uses of PFAS in detail but has
clearly omitted many uses within the chemical industry and the industrial and medical gases industry
as a whole.

The production, delivery and use of industrial and medical gases occurs within many harsh and
extreme environments, and components made from Polymeric PFAS are often the only available
option to allow safe operation. Materials and components made from Polymeric PFAS are at higher
cost than alternatives but are chosen due to their enhanced and reliable safety performance. At this
point in time no alternatives are available for the specific uses identified and described further below.

Our products and applications serve multiple end markets, for example Healthcare, Manufacturing,
Chemicals & Energy, Metals & Mining, Electronics, Food & Beverage.

Many of Linde’s applications bring environmental, economic and social benefits to our customers,
communities and the planet. For example, use of Oxygen supports more energy efficient industrial
production, provides cleaner drinking water and is used in medical applications; Nitrogen is used for
freezing and preserving food and medical samples; Noble gases support breathing applications,
energy efficiency and laser eye treatments; and Hydrogen is used both directly and as a feedstock in
ammonia production, to provide clean energy sources to reduce GHG emissions and for
desulfurisation of hydrocarbon fuels to reduce SO2 emissions from downstream combustion.

Continued safe production, delivery and use of these products is therefore critical.

Safety Considerations

Safe production, delivery and use of industrial and medical gases requires components that can
withstand some or all of the following harsh and extreme conditions:

e Wide range of temperatures. Processes can operate between -269DegC and 50DegC,
consistent material properties and characteristics are required across the range of
temperatures.

e Vacuum to high pressures. Cylinder filling operations can require components to withstand >
450Barg pressures and vacuum to 10 mbar to minimise contamination.

e Oxygen Enrichment. 02 enriched atmospheres can allow materials that do not burn in air to
auto ignite with very intense fires.

e Chemical compatibility. Multiple different gases are included in the industrial and medical gas
portfolio and the use of components that have wider compatibility, prevents unintended uses
of incompatible materials.!?
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Key functionalities
Across the range of harsh and extreme conditions listed above, the components chosen need to
consistently maintain the following functionality:

e Flexibility across temperature range (-269DegC to 50DegC). Many of the PFAS substances are
used in sealing such as PTFE tape and paste, gaskets and valve seats, in order to maintain a gas
tight seal. Many materials become rigid and inflexible at low temperatures that would allow
leaks and breakages.

e Low permeability. Hydrogen possesses high buoyancy and greater diffusivity than other gases.
The small size of the hydrogen molecule gives it diffusivity greater than that of helium and
approximately 3 times that of nitrogen in air at ambient conditions. Gaseous hydrogen also
readily diffuses into solids.!

e Low friction coefficient and wear resistance. Moving parts in pumps and valves need to be
able to operate for multiple cycles without degradation.

e Oxygen Compatibility. Components in use in Oxygen enriched atmospheres, including
lubricants, seals such as tapes and o-rings, high pressure flexible hoses, etc., need to be able
safely operate without igniting or enhancing fires. Mandatory material characteristics have
been defined as:

o Resistance to ignition — an autoignition temperature >400DegC (ASTM G-72 and ISO
21010)

o High Oxygen Index - 02 purity required to burn as high as possible (ASTM D-2863 and
G-125)

o Low Heat of Combustion <4200J/g - Low heat energy (should an ignition take place)
will prevent fire propagation (ASTM D-4809)

o Liquid Oxygen Impact Rating >98J - A high LOX impact rating will prevent components
from igniting in liquid oxygen under impact (ASTM D-2512, ASTM G-86, and ISO
21010)

e Food compatibility. Many gases go onto uses in the Food industry. All non metallic materials
must comply with Regulation 10/2011 which defines maximum migration values.

e Approved for use in medical applications. All products and components used in medical
applications need to be assessed and controlled to the principles of Good Manufacturing
Practice. Any manufacturer of medicines intended for the EU market, no matter where in the
world it is located, must comply with GMP 1!

Lack of key functionalities can have severe consequences.

Linde is concerned that failures of the above functionalities can lead to sudden or slow loss of
containment with the potential for the following severe consequences.

e Build up of gas concentrations in public areas or confined spaces (and therefore depletion of
Oxygen levels) leading to asphyxiation and death!®

e Cold burns from sudden release of cryogenic liquids between -80 to -269DegC

e Build up of 02 enriched atmosphere leading to intense fires.

e Rapid fires or explosions due to 02 incompatibility of materials within the process

e Explosions, or fires from uncontrolled flammable gas releases
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Our industry has extensive experience in preventing such risks. The European Gases Association
provides detailed examples of potential risks and how to ensure safe operations.!”

In accordance with that, materials, and components for use in the above conditions and environments
have been selected following decades of experience and delivered improvements in safety and
performance.?

To approve alternative new materials for use (assuming they become available in the required
timeframe) will require hundreds of hours of testing time plus additional surveillance to ensure they
meet all requirements in use. Relevant international standards must also be updated with new
material information.

For those new materials that will be used in medical gas production or equipment, further risk
assessments will be required to the Principles of Good manufacturing Practice (GMP). Any change
within the GMP process must be reflected in the marketing authorisation dossier of the respective
product (Module [). ¥

To safely implement a change of material, from availability of alternative material to decision to
change, would require several years to decades; to change production process; complete stability
testing; risk assess finished product; and filing for safety variation and exchange of material in the
market.

Requested derogation for use of polymeric PFAS in the industrial gases
industry.

The Annex XV report already includes proposals for two derogations that have parallels to the use of
Polymeric PFAS in the industrial and medical gases industry:

1. A12year derogation for all Fluoropolymer applications in the Petroleum and mining industry.
The Annex XV report stated “because manufacturers and suppliers have indicated that it
could take a relatively long time (several years to several decades) to transition towards using
alternatives that can achieve the same level of performance. Furthermore, given the
relatively large (up to hundreds or thousands) number of individual products supplied in this
sector, all with different specific formulations, this would be a complex undertaking needing
sufficient time [sufficiently strong evidence base]. Continued R&D increases the chance that
alternatives for the relevant applications will be identified.””

2. A 12 year derogation for Lubricants where the use takes place under harsh conditions or use
is for safe functioning and safety of equipment

Considering the aforementioned information, Linde therefore requests maximum derogations for use
of Polymeric PFAS in the industrial and medical gases industry, in particular for harsh and extreme
conditions in manufacture, handling, transport, and use, with the opportunity for further review if
safe alternatives don’t become available and proven to meet all requirements in that time.
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Industrial Gases use of Polymeric PFAS as sealing compounds,

lubricants, rotating parts, flexible hoses

The following specific uses of Polymeric PFAS have been identified as having no approved alternative
at the current time.

PTFE Sealant Paste, Tape and Gaskets
PTFE sealant paste or tape is applied to threaded joints that will be expected to require disconnection,
such as between the cylinder and its valve and on hose connections.

PTFE based paste and gaskets are also applied to flanged connections to ensure no scoring or
imperfection in the flange surface will lead to a pathway for a gas to escape.

The sealant ensures that the required torque can be applied to the joint to ensure pressure tightness
and it can be disconnected when required. PTFE has been selected based on many years of experience
due to its high compatibility with Oxygen, suitability with light gases (He and Hz) and corrosive gases
and consistent properties across a wide temperature range. The use of one product that is compatible
for all uses prevents accidental application in the wrong service and the potential consequences listed
above.

Connections are required to be disconnected and reconnected at the maintenance frequency of the
hose or cylinder ranging from every 3 to 10 years.

For Linde in the EU this use is estimated to be of the order of tens of millions of cylinders and tens of
thousands of hose and flange connections on our sites and mobile units

Lubricants in 02 service

Fluorinated Oils and greases such as PFPE and PCTFE are used as a lubricant in valves in high pressure
02 service or vacuum pumps in 02 service. The lubricants ensure the longevity of wear components
(e.g. valve spindles) to reduce mechanical friction (that can generate heat and ignitions) or cause the
break down and deterioration of seals that can generate particles in the system leading to
contamination and/or ignition.

The lubricants are selected due to their excellent 02 compatibility. PFPE and PCTFE have an
AIT>500DegC, HoC of 3300-4200J/g and Oxygen Index >100%.

Alternatives include dry lubricants such as graphite or MoS2, however, their HoC is significantly higher
at 10,000 to 14,000J/g, meaning any ignition is likely to propagate further due to heating of other
localised components. Hydrocarbon and Silicone oils have a significantly lower AIT <300DegC, higher
HoC 25,000 to 50,000J/g and lower Ol 17-25%, making them completely unsuitable for use in all
Oxygen service. Accidental use or contamination of these lubricants can lead to catastrophic fires in
02 service.

In order to reduce the risk of flammable particles accumulating in the valves the amount of lubricant
applied is kept to a minimum. Across all new valves and pump requirements use of fluorinated oils in
Linde is estimated in the range of hundreds of Kg per year
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Components in valves, pumps, compressors, and turbines
PTFE, PTFE/metal mixes, and FKM are used within valves, pumps, compressors and turbines as static
seals, dynamic seals, valve seats and sliding or rolling components such as piston rings.

Valves, pumps, compressors and turbines are used to transfer cryogenic or high pressure gases both
in the industrial gases industry and customer uses that can include, food products, medical products
and industrial uses.

The materials are selected to ensure consistent properties across a wide temperature range (-
269DegC to +50DegC), high pressure up to 450Barg, and different gas compatibility (eg 02, H2).

Key properties include some or all of the following:

e Low friction coefficient — mechanical and particulates friction are to be avoided in H2 and 02
systems as these can increase energy release or temperature and be ignition mechanisms that
can lead to Oxygen fires or Hydrogen explosions. In some uses it can also reduce the need for
additional lubricant.

e Low wear rate - increased wear leads to increased particles which may initiate ignitions.

e Low thermal expansion (across the operating range) many seals are sited within a machined
groove to maintain a gas tight seal. If there is large thermal expansion across the operating
temperature range (-269DegC to 50DegC) the seal may be compromised and leaks will occur.

e H2 Compatibility — Embrittlement of materials is faster in H2 service which can lead to early
leakage.

e Low permeability — Required for containment of small gas molecules such as H2 and He.

e 02 compatibility — Any reduction in 02 compatibility (as described above) significantly
increases the chance of Oxygen ignitions and intense fires.

Linde and our customers are estimated to have hundreds of thousands of PFAS components within
valves, pumps, compressors and turbines.

In summary, Polymeric PFAS materials are renowned for outstanding insulation capabilities, reliable
performance in emergency running and emergency lubrication scenarios, long-term durability, secure
electrostatic discharge properties, acceptable dimensional stability, excellent machinability, and
exceptional mechanical resilience in cryogenic conditions.

Currently, there are no known alternatives that meet all these special requirements at once. For
example, PEEK is not a viable alternative to PTFE for piston rings in oxygen service because it has a far
lower LOX impact energy (ignites more easily from particle impact), and therefore has inadequate
Oxygen compatibility and could lead to potential fires.

Liners for hoses

Flexible hoses or connections are extensively used for frequent manual connection and disconnection
to high pressure gaseous cylinders in the filling process or at the customer gas dispensing system.
Different hose designs are employed in different service duties.

e Stainless steel, copper or Monel tubing pigtails (coiled flexible metallic tubing)
e Fluoropolymer-lined hoses with stainless steel or Kevlar braiding
e Corrugated Metal Hoses
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Polymeric PFAS lined hoses are used by preference for the following uses:

e Filling of high pressure Oxygen cylinders. The PTFE or PCTFE liner combine high Oxygen
compatibility as described above, with mechanical properties such as flexibility and durability.

e Filling of most standard gas applications (Nitrogen, Argon, Nitrous, Mixtures) due to their
flexibility and durability.

e Filling of Hydrogen/Helium due to low permeability and wide range of operating
temperatures.

The alternative hose designs listed above have the following limitations making them unsuitable for
all uses:

e Corrugated Metal hoses have lower life expectancy and are unapproved for use in 02 service
due to concerns with maintaining cleanliness and compatibility at increased pressure.

e Metallic pigtails (monel or copper must be used in Oxygen service (increasing cost)), have
limited flexibility compared to hoses, making them unsuitable for filing mixed cylinder sizes
and existing filling stations may not have adequate space to install, requiring a full redesign.

It is estimated that Linde and our customers have tens of thousands of high-pressure cylinder filling
hoses across the EU.

Emissions during use and end of life

During use, no waste emissions are expected from the above applications of Polymeric PFAS as they
are specifically selected for their durability, and they are primarily used directly within the gas
technical and chemical process area without contact with the atmosphere.

As a responsible Industry user, committed to sustainability and minimizing our own environmental
resource intensity, we would welcome the opportunity to work with local partners and regulators to
ensure continuous improvement and compliance in end-of-life waste management.

Detail for proposed derogation on use of fluorinated gases in existing

refrigeration equipment

In addition to the missing sector and sub-uses described above, refrigeration units are critical
components on air separation plants where atmospheric gases are made. Plants typically run 24 hours
a day, 7 days a week, 52 weeks per year and are only programmed to shut down for maintenance and
improvement work once every 5-10 years for 10-30 days at a time.

Many of these plants are still using fluorinated gases controlled by the F-GAS regulations. New
refrigeration units can be designed to use Ammonia or Carbon Dioxide, however existing equipment
will need to continue to use the fluorinated gas as designed until the equipment can be replaced.

The Annex XV report proposes a ban with a transition period of 18 months and a 12-year derogation
for maintenance and refilling of existing HVACR equipment without drop-in alternative(s), because the
alternative to permitting maintenance including topping up of systems would be to require system
replacement. There is insufficient capacity in the market to carry out this work on a short or medium
timescale. Drop-in alternatives are not available.





Linde

Replacement of the refrigeration unit will require full shut down of the entire process plant and rework
and redesign to accept the replacement.

It is estimated that to complete this work in 13.5 years from EiF will require multiple replacements a
year. With the restrictions in capacity in the market to carry out this work (already identified in the
Annex XV report) along with the expected spike in demand from multiple industry users, this may not
be feasible.

Emissions of fluorinated gases during use will be kept to a minimum due to the control and
management of these products by the F-Gas regulations. All product at end of life is recovered for
reuse in other equipment.
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1. Summary of the Socio-Economic Analysis

1.1. Purpose and methodology

On 13 January 2023, the Competent Authorities (CAs) of the Netherlands, Germany, Sweden,
Denmark, and Norway submitted a joint proposal to ECHA for a broad restriction under REACH of a
group of substances, specifically Per- and polyfluoroalkyl substances (PFAS) (proposed restriction).*
The proposed restriction entails a full ban on the use, manufacturing and placing on the market of
PFAS, and on the marketing of substances, mixtures and articles containing PFAS, within the European
Economic Area (EEA) unless a derogation is granted. The proposed restriction aims to limit the risks to
the environment and human health arising from the manufacture and use of a wide range of PFAS due
to their persistent/very persistent (P/vP) and bioaccumulative properties. All PFAS in scope of the
proposed restriction are either P/vP themselves or degrade to other P/vP substances. Following
standard timelines, the proposed restriction is anticipated to enter into force in 2025 and become
effective in 2026/2027.

In the proposed restriction, PFASs (Per- and Polyfluoroalkyl Substances) are defined as any substance
containing at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) carbon atom (without any
hydrogen, chlorine, bromine, or iodine attached to it). The definition is based on the OECD definition
of PFAS published in 2021 and covers over 10,000 PFAS, including some fully degradable subgroups
(which would also be restricted under the current draft of the proposed restriction, unless a derogation
is granted).

The proposed restriction® highlights two potential restriction options (ROs), referred to as RO1 and
RO2:

e RO1 entails a full ban on PFAS, covering their use, manufacturing, and placing on the market
in the EU, with no derogations and a transition period of 18 months (from the entry into force
of the restriction).

e RO2 covers the same scope of restriction while introducing a number of specific and time-
limited derogations. In addition to the 18-month transition period, it would allow for either a
5- or 12-year derogation period.

PFAS have been produced in large quantities and used in a variety of industrial, commercial, and
consumer applications since the late 1940s.3*° Manufacturers of razor blades use PFAS when
manufacturing manual blades in the wet shaving category. In particular, Polytetrafluoroethylene
(PTFE) is used to create a low friction-blade coating on the blade edges that significantly improves

! See https://echa.europa.eu/documents/10162/f605d4b5-7c17-7414-8823-b49b9fd43aea.

2 See https://echa.europa.eu/documents/10162/f605d4b5-7c17-7414-8823-b49b9fd43aea.

3 Banks, R.E., Smart, B.E., Tatlow, J.C., 1994. Organofluorine chemistry: Principles and commercial applications. New York
(NY): Plenum. 670 p. ISBN 978-1-4899-1202-2.

4 Kissa, E., 2001. Fluorinated Surfactants and Repellents, 2nd Edition, CRC Press. ISBN 9780824704728.

5 Buck, R.C., Franklin, J., Berger, U., Conder, J.M., Cousins, I.T., de Voogt, P., Jensen, A.A., Kannan, K., Mabury, S.A., van

Leeuwen, S.P., 2011. Perfluoroalkyl and polyfluoroalkyl substances in the environment: Terminology, classification, and
origins. Integr. Environ. Assess. Manag. 7, 513-541.
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shaving performance. Furthermore, razor blades manufacturers use additional PFAS in equipment
parts and as process chemicals in the manufacturing processes.

This document sets out a socio-economic analysis (SEA) of, and analysis of alternatives (AoA) for
specific PFAS used for blade edge coatings on razor blades in the EEA. It has been performed by EPPA®
at the request of four major manufacturers of razor blades for shaving: BIC, Edgewell, Harry’s and
Procter & Gamble (hereinafter Participating Manufacturers). It aims to provide regulators with strong,
evidence-based findings on the expected social and economic impacts should these substances be
restricted for use in razor blades under REACH.

This analysis has been conducted in accordance with the existing official guidance from ECHA under
REACH,” and it is based on aggregate information and data gathered from the Participating
Manufacturers, who each use PFAS in their manufacturing processes. The entire EEA market size for
the PFAS-containing razor blades is estimated at 2.5 billion EUR (based on retail sales value). The

Participating Manufacturers together hold a market share of 90 to 95% of the EEA razor blades
market.

This analysis uses technical and economic information to describe — in both qualitative and (if
feasible) quantitative terms — the significant socio-economic impacts that the ban of PFAS is
expected to have on the razor blades market, as well as on EEA supply chains, and on European
society at large. In particular, the SEA describes the crucial technical function of polymeric PFAS used
in razor blades, as well as the importance of PFAS used at different stages of the manufacturing process
of razor blades. This analysis also provides an AoA, and shows the current lack of available, technically
suitable, and economically feasible alternatives.

1.2. Main findings and derogation request

e The Participating Manufacturers are major players in the EEA, as well as in the global, razor
blades markets. They have an aggregate revenue related to the sales of razor blades of more
than 1.3 billion EUR in the EEA market alone. The Participating Manufacturers have various
manufacturing plants for razor blades in the EEA, specifically in the Czech Republic, France,
Germany, Greece, and Poland. These EEA sites produce more than 11 billion? cartridges and
disposable razors each year with approximately 50% being exported out of EEA.

e |In light of the high potential for, and consumer impact of, skin-related issues, high-
performance razors are essential to minimise the risk of skin damage, irritation, and
discomfort — both during and after shaving. In particular, inferior razors may result in or
worsen issues such as sensitive skin, inflammation, redness, ingrown hairs, and razor bumps
(pseudofolliculitis barbae). Modern razors are engineered with consumers’ safety and comfort
in mind, and significant advancements have been made to improve the shaving experience
while minimizing skin-related concerns.

6 www.eppa.com.

"The ECHA Guideline for SEA for the restriction proposals is available at:
https://echa.europa.eu/documents/10162/23036412/sea restrictions en.pdf/2d7c8e06-b5dd-40fc-b646-3467b5082a9d.
8 Rounded value of ECB exchange rate on 8 May 2023 (1 EUR = 1.1037 USD), based on one of the Participating Manufacturer’s
estimate of 3 billion USD.

9 Four
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e All modern multi-blade wet shaving products depend heavily on some of the most common
PFAS. In particular:
o Polytetrafluoroethylene (PTFE) is used in blade manufacturing to create a low friction

coating on the blade edge; and

o PFAS are used in materials and mixtures that are necessary to manufacture the razor

blades for shaving, such as oils, inspection equipment, material handling equipment,

sintering ovens, magazines, spraying systems, lubricants, seals, and gaskets. Given the
complexity of the PFAS definition and very large scope of the proposed restriction, the
Participating Manufacturers are currently assessing the presence of PFAS to
understand the full impact of the potential ban.

e The performance of modern multi-blade wet shaving products without PTFE would be set
back by around 50 years to single-blade products (currently containing PTFE) that are
acceptable for only 1-2 shaves. However, generally, it is the low-cut force that allows multi-
blade razors’ functionality. Without a low cutting force, the addition of multiple blades leads
to an excessive increase in resistance during a shaving stroke, resulting in an unusable
product. Before PTFE was introduced in 1964, the coatings used in razor blades products were
based on cured silicone oil, which had poor durability and was only suitable for one or two
shaves. Silicone oil is not suitable for use in modern, multi-blade shaving products, as the
additional blades increase the discomfort that results from silicone oil’s poor durability.
Prolonged use of inferior products that use silicone oil rather than PTFE could lead to skin
irritation, damage, and discomfort. Furthermore, it leads to substantially additional waste as
the blades need to be replaced more frequently resulting in 10 times more consumer waste at
end-of-life disposal.

e There is currently no evidence of any technically suitable, economically feasible, and readily
available alternatives to PTFE-based coatings for razor blades that can provide comparable
product performance benefits for shaving products and that could be deployed in the next
15 years. Dossier Submitters (DSs) have identified the presence of PFAS substances in the
components of the powered, dry shaving products (such as membranes, batteries, and
electronic circuit board). Therefore, it is unrealistic to anticipate that the market would
transition towards powered, dry shaving products as these technologies would also be
facing PFAS substitution challenges. Lower performing edge coatings, such as silicone oils
and silicone-like materials are widely available. However, the performance of such coatings
on a blade edge is significantly inferior, especially in terms of durability of performance (1-2
shaves only). Additionally, the processes used to coat blades using these silicone oils and
silicone-like materials are typically non-durable and sensitive to changes in the processing
conditions or substrate material, leading to widely variable edge performance. If consumers
wanted a similar experience from products that do not contain PTFE, they would need to
replace their razor blades products at more than 10 times the current average rate. As a result,
there would be a significant increase in consumer waste and disposal of over 10 times more
products, which could be an unintended negative consequence of the restriction on PTFE.

e The Participating Manufacturers would support the phase-out of the use of PFAS where
technically suitable and economically viable alternatives are available. However, as discussed

7 © EPPA sa/nv
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above, such technically feasible and economically viable alternatives do currently not exist.
Substitution, in the event that an acceptable alternative is identified, developed, and/or
validated, is a highly time-consuming process due to the complexity of the affected products.
In any event, it will not be possible to find alternatives and substitute them for PFAS in razor
blades in the proposed 18-month transition period.

e If a suitable alternative coating to PTFE is found, current manufacturing equipment would
need to be discarded and replaced with completely new equipment. Staff would need to be
newly trained to operate it. Therefore, it is estimated that it could take at least 15 years, and
cost more than 132 million EUR, to develop and launch PFAS-free products that use an
alternative to the PTFE coating.

e Inthe case of a restriction on PFAS (PTFE) used in the production of razor blades, the cost per
kg of avoided PFAS (PTFE) emissions is estimated to be at least 149,541 EUR/kg for all releases
for over 30 years (temporal scope chosen by DSs) under a conservative estimation on the
emissions. This cost-effectiveness ratio is considered high enough to justify a time-limited
derogation of at least 12 years (with an additional 18-month transition period, adding up to
13.5 after the entry into force) for the use of critical PFAS, such as PTFE in razor blades and
their production.

e The coating process of razor blades are automated. Due to the closed system and use of
appropriate personal protective equipment (PPE), worker exposure is avoided. In addition, all
residual PTFE in plant (not captured by the coating) is collected either as solid waste or as
aqueous dispersion in liquid form for expired materials and is subject to thermal recycling in a
municipal waste combustor. There are no extensive studies available regarding the release, if
any, of PFAS during product usage. The PTFE coating on the blades is designed to be well-
adherend due to the strong chemical bonds with the surface of the blades. This ensures that
the amount of PTFE that might potentially be released (if any) during the use-phase is limited.
According to studies, when incinerated under representative European municipal incinerators
conditions, fluoropolymers do not generate any measurable levels of PFAS emissions at their
end of life during incineration.'® Furthermore, as PTFE is chemically, thermally, and
biologically stable, PTFE coated razor blades are not expected to lead to dispersive non-
polymeric PFAS when disposed of in a landfill.}! Therefore, at the end-of-life stage, PTFE
coated razor blades are not expected to lead to PFAS emissions.

10 Aleksandrov, K., Gehrmann, H.J., Hauser, M., Matzing, H., Pigeon, D., Stapf, D. and Wexler, M., 2019. Waste incineration
of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per-and Poly-Fluorinated Alkyl Substances (PFAS) in flue
gas. Chemosphere, 226, 898-906.

1 Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application
of polymer of low concern regulatory criteria to fluoropolymers IlI: fluoroplastics and fluoroelastomers. Integrated
Environmental Assessment and Management, 19(2), 326-354.
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e The total monetised impact of a PFAS restriction is calculated as more than 2.8 billion EUR
in a 4-year horizon for the manufacturers of razor blades. This sum includes approximately
43 million EUR of economic impact driven by substitution costs for the manufacturers of razor
blades; 2.5 billion EUR of economic impacts (EBIT losses) and 288 million EUR of social impact
deriving from unemployment. This is a conservative (lower boundary) estimate. The actual
cost may be significantly higher as the PFAS restriction may lead to other costs for the
manufacturers of razor blades in the EEA.

e Asdiscussed above, the proposed restriction on the manufacture, use and marketing of PFAS
and the marketing of mixtures and articles containing PFAS would effectively prohibit
manufacturing of razor blades in the EEA. This is because the PTFE used is an integral
component of razor blades and its manufacturing. Moreover, this restriction may prevent
PTFE-coated blades (non-compliant with the restriction scope) manufactured outside the EEA
from being placed on the EEA market for use in cartridge assembly plants, thereby forcing all
wet shaving manufacturing operations to be relocated outside of the EEA. Therefore, from an
EEA macroeconomic standpoint, the broad restriction of PTFE and the marketing of mixtures
and articles containing PTFE in the EEA will have impacts on the competitiveness of the EEA
markets for razor blades, on competition in the EEA, on innovation, and on the overall EEA
trade balance. Non-EEA manufacturers would not be subject to a restriction of PFAS used in
manufacturing equipment and production processes. As a result, the attractiveness of the
EEA for investment in innovation and R&D would be jeopardised. Section 4.3 provides a
discussion on the wider macroeconomic impacts and consequences on European society at
large.

e Based on the highly representative survey and the detailed SEA and AoA, the report

concludes that a broad restriction without a long-term derogation for the use of PFAS in the

manufacturing of razor blades for shaving will have disproportionate negative impacts on

the European economy and society. Hence, this report reasonably justifies the following
request:

e a derogation for the placing on the market of razor blades containing PFAS until 13.5
years after the entry into force,

e a derogation for the manufacture, marketing, and use of PFAS and the placing on the
market of substances, mixtures and articles containing PFAS to manufacture razor
blades for shaving until 13.5 years after the entry into force.

Therefore, we request the following text to be included in the restriction:

e By way of derogation, paragraphs 1 and 2 shall not apply to: Coatings in razor blades used
for shaving until 13.5 years after the entry into force.

® By way of derogation, paragraphs 1 and 2 shall not apply to: The manufacture of razor
blades used for shaving until 13.5 years after the entry into force.

9 © EPPA sa/nv
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2. Aims and Scope of the SEA
2.1. Purpose, scope and methodology of SEA

According to the standard process for developing a new restriction under REACH, ECHA's Risk
Assessment Committee (RAC) must give its opinion as to whether the proposed restriction
demonstrates a risk to human health or the environment, and whether the proposed restriction would
be effective in reducing that risk. At the same time, ECHA’s Committee for Socio-Economic Analysis
(SEAC) must prepare an opinion on the socio-economic impacts and proportionality of the proposed
restriction. The opinion-development phase at ECHA takes 12 — 15 months. After this, the proposed
restriction and the opinions of RAC and SEAC are forwarded to the European Commission for decision
making. Following the standard timelines, the proposed restriction could enter into force in 2025 and
become effective in 2026/2027.

Many PFAS are efficient surfactants or surface protectors because of the perfluoroalkyl moiety’s high
chemical and thermal stability as well as its ability to repel water and oil. As a result, they have been
produced in large quantities and used in a variety of industrial, commercial, and consumer applications
since the late 1940s.1%13.2%|n May 2017, the German authorities proposed criteria for identifying PFAS

in the regulatory context of EU REACH Regulation (EC) No 1907/2006.'>617.18 some substances
meeting these criteria are referred to as either persistent, mobile, and toxic (PMT) or very persistent
and very mobile (vPvM) substances.

Fluoropolymers are distinctly different from other polymeric and non-polymeric PFAS due to their
thermal, chemical, photochemical, hydrolytic, oxidative and biological stability. They have high
molecular weights and are not subject to long-range transport.'® Based on available studies, the
molecules of these fluoropolymers are believed to be too large to cross cell membranes and are

12 Banks, R.E., Smart, B.E., Tatlow, J.C., 1994. Organofluorine chemistry: Principles and commercial applications. New York
(NY): Plenum. 670 p. ISBN 978-1-4899-1202-2.
13 Kissa, E., 2001. Fluorinated Surfactants and Repellents, 2nd Edition, CRC Press. ISBN 9780824704728.

14 Buck, R.C., Franklin, J., Berger, U., Conder, J.M., Cousins, I.T., de Voogt, P., Jensen, A.A., Kannan, K., Mabury, S.A., van
Leeuwen, S.P., 2011. Perfluoroalkyl and polyfluoroalkyl substances in the environment: Terminology, classification, and
origins. Integr. Environ. Assess. Manag. 7, 513-541.

= Neumann, 2017. Proposal for criteria and an assessment concept for the identification of Persistent, Mobile and Toxic
(PMT) substances to protect raw water for the production of drinking water under the EU regulation REACH [in German]. Zbl.
Geol. Paldont. Teil 1 1, 91-101.

16 Neumann, M., Schliebner, 1., 2017. Protecting the sources of our drinking water: A proposal for implementing criteria and
an assessment procedure to identify Persistent, Mobile and Toxic (PM or PMT) substances registered under REACH. German
Environmental Agency (UBA), Dessau, Germany. ISBN: 2363-8273.

g Neumann, M., Schliebner, I., 2017. Protecting the sources of our drinking water - A revised proposal for implementing
criteria and an assessment procedure to identify Persistent, Mobile and Toxic (PMT) and very Persistent, very Mobile (vPvM)
substances registered under REACH. German Environmental Agency (UBA), Dessau, Germany. ISBN: 2363-8273.

18 Neumann, M., Schwarz, M.A,, Séttler, D., Oltmanns, J., Vierke, L., Kalberlah, F., 2015. A proposal for a chemical assessment
concept for the protection of raw water resources under REACH. 25th annual meeting of the Society of Environmental
Toxicology and Chemistry (SETAC Europe), Barcelona, Spain.

= Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical
review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental
Assessment and Management, 14(3), 316-334.
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therefore believed to pose less risk to human and ecological health relative to non-polymer PFAS.292%

Contrary to other PFAS, fluoropolymers are considered to be non-mobile in the environment, not

bioaccumulative and unable to bioconcentrate. Stability studies reported fluoropolymer stability in

terms of light, hydrolysis, heat, oxidation, and biodegradation.22

Despite that for particular PFAS, like PFOS and PFOA, severe health consequences have been disclosed
by toxicological and epidemiological studies, potential risks of polymers (i.e., PTFE) to human health
are still under estimation. In fact, certain studies demonstrated that polymeric PFASs are not toxic or
exhibit low toxicity.23'24'25 For instance, studies have shown that for PTFE, PVDF, FEP, FKM, and PFA,
their polymer composition, molecular weight, ionic character, structural similarities, ratio of residual
monomers, solubility and the octanol-water partition coefficient (Kow), particles size, and stability

meet the PLC criteria.?®%’

Methodology

This ex-ante Socio-Economic Analysis (SEA) aims to identify and to assess in both qualitative and (when
feasible) quantitative terms the socio-economic impacts that are expected to occur in the event of a
REACH restriction of this group of substances. The current SEA is not limited to the use of PFAS in
razors and blades, but also covers the importance of PFAS used at different stages of the
manufacturing process of razors and blades in the EEA. A detailed questionnaire has been provided
to the Participating Manufacturers to gather information and data on PFAS and the impact of the
proposed restriction on razors and blades in the EEA.

20 bid.

21 Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application
of polymer of low concern regulatory criteria to fluoropolymers IlI: fluoroplastics and fluoroelastomers. Integrated
Environmental Assessment and Management, 19(2), 326-354.

22 |bid.

3 Ebnesajjad, S., Khaladkar, P.R., 2017. Fluoropolymer applications in the chemical processing industries: the definitive user's
guide and handbook. William Andrew.

24 Ebnesajjad, S., 2015. Fluoroplastics, volume 2: Melt processible fluoropolymers-the definitive user's guide and data book.
William Andrew.

25 Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application
of polymer of low concern regulatory criteria to fluoropolymers IlI: fluoroplastics and fluoroelastomers. Integrated
Environmental Assessment and Management, 19(2), 326-354.

26 Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical
review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental
Assessment and Management, 14(3), 316-334.

2 Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application
of polymer of low concern regulatory criteria to fluoropolymers IlI: fluoroplastics and fluoroelastomers. Integrated
Environmental Assessment and Management, 19(2), 326-354.
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The Participating Manufacturers have provided data for the SEA with a view to extrapolating, given
their large total market share, the impacts for the whole market. This conservative approach is further
detailed below. The market share covered by the Participated Manufacturers (and, therefore, by this
survey) represents 90 to 95% of the EEA market, measured as a percentage of the total revenues in
the wet shaving razor blades industry. The estimates reported in this socio-economic analysis should
be considered as a minimum (lower bound) of the expected impacts of a restriction for European
manufacturers of razors and blades produced with PFAS.

The assessment has been conducted in accordance with the existing official guidance from ECHA under
REACH. ECHA has developed a solid methodology for conducting socio-economic assessments in the
context of the REACH Regulation, with the support of a dedicated committee (SEAC). More specifically,
this methodology is consistently applied for REACH applications for authorization of Substances of Very
High Concern (SVHC), and for REACH restrictions, with a view to forecasting the impacts of the
different regulatory options.

From a geographical perspective, this analysis focuses on the territory of the EEA, comprising the
European Union (EU-27), Iceland, Liechtenstein, and Norway. For assessing the producers’ surplus (one
part of the economic impacts), it has been decided to use a 4-year time horizon, which is the time
|II

period suggested by SEAC when there is no “suitable alternative available in genera
“SAGA” in ECHA documents).?2°

(referred to as

Moving beyond the costs to the Participating Manufacturers alone, this SEA also accounts for the costs
to European society in terms of unemployment, innovation and international economic
competitiveness, in the event that PFAS substances are prohibited from being manufactured, used,
and placed on the market, and/or for the socio-economic costs of a complete ban (REACH restriction)
starting from the year 2027 (year of the entry into force of the proposed restriction plus 18 months of
transition period).

Future monetary values have been estimated by using the concept of net present value (NPV),
adopting a 3% annual discount rate, which is the standard discount rate adopted by the European
Commission and European agencies (e.g., ECHA) in impacts assessments.3° All monetised values have
been adjusted to a base year, assumed to be 2027. Information and data have been aggregated and
anonymised. Statements and estimations from the Participating Manufacturers are as close to real
data or perception of future changes as possible.

28 See https://echa.europa.eu/documents/10162/13637/ec_note suitable alternative in general.pdf/5d0f551b-92b5-

3157-8fdf-f2507cf071c1 for a discussion of the SAGA concept.
2 See  https://echa.europa.eu/documents/10162/0/afa_seac_surplus-loss seac-52 en.pdf/5e24c796-d6fa-d8cc-882c-

df887c6cfbbe?t=1633422139138 for a discussion of SEAC’s approach to assessing changes in producer surplus.
30

European Commission, 2021. Better Regulation Guidelines and Toolbox.
https://commission.europa.eu/document/download/9c8d2189-8abd-4f29-84e9-abc843cc68e0 en?filename=br toolbox-
nov 2021 en.pdf.
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2.2. General overview of razor blades market and their value chain

Razor blades have been developed as essential tools for shaving and personal hygiene for centuries,
and their importance continues to evolve with technological advancement. Razor blades play a
fundamental role in the personal care product sector, by offering products for a variety of purposes,

including shaving and personal hygiene.3! The total EEA market size for razor blades products

containing PFAS is estimated at 2.5 billion EUR.32 The importance of razor blades lies in their ability to
remove unwanted hair, which not only contributes to a cleaner and more polished appearance, but

also has significant health benefits. For instance, shaving can reduce the risk of skin infections as well

as improve hygiene.33'34

In addition to the benefits, the use of razor blades has been linked to improved mental health
outcomes. By enhancing an individual’s physical appearance, shaving practices can enhance and
contribute to the development of a positive social identity, boosting self-esteem and confidence.
According to a study published in the Journal of Cosmetic Dermatology, people who shaved regularly

reported feeling more confident and attractive than those who did not.>® In addition, the act of shaving
has been shown to have a calming effect, which can help reduce stress and anxiety.

It is clear from the information provided by the Participating Manufacturers that the razor-blades
market’s ability to adapt to evolving consumer needs and meet consumer preferences is key to its
continued growth and success in the market. A proposed restriction that threatens this ability
threatens the EEA market as a whole.

2.2.1. Overview of the participating manufacturers

This socio-economic analysis has been written at the request of the Participating Manufacturers. The
Participating Manufacturers are major world leaders in razor blades, and other shaving products in
the wet shaving category, and they are also major players in the EEA as well as the global razor blades
markets. The Participating Manufacturers’ aggregate annual revenue related to the sales of razor
blades in the EEA market is more than 1.3 billion EUR.

The Participating Manufacturers have various manufacturing plants in the EEA, namely in Czech
Republic, France, Germany, Greece, and Poland. These sites produce more than 11 billion cartridges
and disposable razors per year with approximately 50% being exported out of EEA.

The Participating Manufacturers have over 4,000 employees in the EEA that are directly engaged in
the manufacturing and supply chain for razor blades containing PFAS. The Participating Manufacturers
have indicated that all (100%) of their razor blades use PTFE coatings on the blade edges, and would

31 Sturrock, F., Pioch, E., 1998. "Making himself attractive: the growing consumption of grooming products", Marketing
Intelligence & Planning, Vol. 16 No. 5, 337-343.

32Rounded value of ECB exchange rate on 8 May 2023 (1 EUR = 1.1037 USD), based on one of the Participating Manufacturer’s
estimate of 3 billion USD.

33 sturrock, F., Pioch, E., 1998. "Making himself attractive: the growing consumption of grooming products", Marketing
Intelligence & Planning, Vol. 16 No. 5, 337-343.

34 Lanzalaco, A., Vanoosthuyze, K., Stark, C., Swaile, D., Rocchetta, H., Spruell, R., 2016. A comparative clinical study of
different hair removal procedures and their impact on axillary odor reduction in men. Journal of Cosmetic Dermatology, 15(1),
58-65.

35 Luebberding, S., Kreger, N., Kerscher, M., 2014. Shaving of unwanted facial hair influences perception of age, health and
attractiveness. Journal of cosmetic dermatology, 13(4), 329-333.

13 © EPPA sa/nv



https://www.eppa.com/



Socio-Economic Analysis — PFAS Restriction epr

therefore be adversely affected by a potential REACH restriction.

2.2.2. Supply chain overview

The typical supply chain of the Participating Manufacturers for manufacturing of razor blades is as

follows:
Figure 1: Typical supply chain of the Participating Manufacturers
PFAS/Raw material Manufacturers of el GLEE e Retailers and .
. » - centres/Trade > > Final consumers
suppliers razors and blades wholesalers
channels »
3 party

manufacturing

e PFAS and raw materials (such as steel and plastics) are globally sourced from third-party
suppliers.

e The raw materials are then processed to obtain the necessary components and compounds
that are used in the razors and blades manufacturing process.

e Razors and blades can be directly produced by the Participating Manufacturers themselves
(“integrated manufacturers”) or third-party manufacturers. The manufacturing of razors and
blades involves several processes, such as assembly and packaging. The specific manufacturing
steps differ across the participating companies.

e After the blades have been assembled into cartridges, they are packaged for distribution
both within and outside the EEA. Some Participating Manufacturers sell their razor blades as
finished products for sale, whereas others ship cartridges to packaging sites outside the EEA
for final packaging and distribution.

e Finished razors and blades are then sold to the final customers via trade channels (i.e.,
retailers and wholesalers). These retailers and wholesalers then distribute the finished razor
blades to local stores across the EEA that ultimately sell them to consumers. The
Participating Manufacturers supply their products to more than 100 retailers and
wholesalers in the EEA alone. These retailers and wholesalers subsequently further distribute
the products to more than 50,000 local stores across the EEA, which ultimately sell them to
consumers.

Globally, the Participating Manufacturers’ facilities support over 180 countries. Furthermore, the
Participating Manufacturers export more than 50% of their produced value out of the EEA. Therefore,
this supply chain is not limited to the EEA only.
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2.2.3. Market trends and developments

This section aims to highlight the advancements in the performance of wet shaving products
throughout the history of the shaving industry, encompassing innovations from the 1900s to the
present day. These milestones underscore the significant progress made in enhancing the overall
shaving experience, and the central role of PTFE, a PFAS impacted by the proposed restriction.

The primary function of a wet shaving product is to safely and efficiently remove, shape or otherwise
style facial and body hair. Product designers work to balance key performance vectors including
comfort (low tug and pull while cutting hair), safety (avoiding nicks, cuts, and irritation) and efficiency
(fast and easy removal of unwanted hair). Product evolution has been driven by improving one or more
of these vectors over time versus previous products or in response to a competitive
development. Given the growing disposable income of EEA households over the last decade and
increased expectations by consumers regarding razor blades as personal care products, the shaving
industry has been adapting to consumers’ demands, always taking into account the product’s comfort,

safety, and efficiency during innovations.3637

Over the course of wet shaving product development history, the largest step-change in wet shaving
was the introduction of low-friction coatings for blade edges. The technical effect of these coatings
was to reduce hair cutting force by approximately 70% versus an uncoated blade edge. This cutting
force reduction significantly reduced dermal irritations by reducing the feeling that the hair was being
pulled out, thereby significantly improving shaving comfort and consumer safety. Without a low-
friction coating, the discomfort level after even a few shaving strokes would be too high and would
result in severe skin irritations, making it impossible to shave efficiently, safely, and comfortably.
Therefore, modern multi-blade products offer greater levels of comfort, safety, and efficiency
compared to older style single-bladed products. PTFE coatings were first commercialized in 1964, and
became the gold standard for low-friction coating. This opened the door to modern multi-blade
shaving products and significantly improved consumer comfort in shaving. All major manufacturers of
wet shaving products now use PTFE coating on blade edges.

Building on the foundation of low-friction PTFE coatings, modern multi-blade wet shaving product
innovations have most recently focused on:

e The addition of more blades to multi-bladed cartridges. More blades:
o distribute skin pressure across more blades to reduce incidence of nicking and cutting;
o reduce the number of strokes required to achieve the desired shave; and
o increase shaving closeness via the hair cutting hysteresis effect — the rapid, sequential
cutting of hairs by trailing blades before the hair retracts into the follicle after a cut,
enabling below-skin level closeness.
e Improved blade edge designs that further reduce hair cutting forces by delivering thinner edge
cross-section to further reduce resistance of cutting through hair.
e More and better lubrication on the cartridge via lubrication pads or a reservoir that supplies
hydrated lubricants during the shave to provide glide and protection.

36 Sturrock, F., Pioch, E., 1998. "Making himself attractive: the growing consumption of grooming products", Marketing

Intelligence & Planning, Vol. 16 No. 5, 337-343.

37 Eurostat, 2023. Adjusted gross disposable income of households per capita. Available at:

https://ec.europa.eu/eurostat/databrowser/view/sdg 10 20/default/table?lang=en (Accessed in August 2023).
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e Improved cartridge geometry and features: the addition or modification of blade positioning
(blade spacing, blade presentation angle to skin, blade responsiveness (contouring to skin); rinsing
features; a trimming blade; elastomeric components for skin stretching; and blade stabilization.

e Improved razor handle ergonomics: the addition of elastomeric grips, cartridge pivot for
contouring, pivot location and aspect ratios.

All blade edge advances over the past decades were built on the same foundation of the PTFE coating,
which still represents the state of the art in low-friction blade coatings. Even with the subsequent
innovations in shaving technologies, the absence of a PTFE coating would set the performance of
modern multi-blade wet shaving razor blades back by roughly 50 years. The next section provides a
more detailed overview of the technical performance of the PTFE coating, as well as identified
potential alternatives.
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3. Analysis of Alternatives

This section provides a closer look at the use and function of PTFE in razor blades, and outlines
performance requirements for a suitable substitute. It has been written under the guidance of ECHA,
and it illustrates the potential alternatives and their technical feasibility and economic viability. In
addition, the alternative must not result in additional safety concerns in terms of its hazard properties.
Furthermore, the typical timeline for discovering and implementing an alternative will be described.
This analysis of alternatives (AoA) concludes that there are currently no suitable alternatives that
could substitute PTFE in blade coatings.

3.1. Function and technical performance of PFAS in razor blades

Fluoropolymers, as a subgroup of PFAS, are prevalent in the shaving market. Fluoropolymers have
unique physical and chemical properties that set them apart from other members of the PFAS family,
resulting in specific toxicological and environmental characteristics. Fluoropolymers as a group have
negligible residual monomer and oligomer content and low to no leachables. With a molecular weight
well over 100,000 Dalton (Da), fluoropolymers cannot cross the cell membrane.38

The Participating Manufacturers use PTFE to obtain a thin coating on the razor blade edges. To
achieve this thin layer of PTFE, the Participating Manufacturers spray a PTFE material onto the blade
edges. The specific technique and solution of the PTFE used differs between the Participating
Manufacturers. To ensure there is a well-adhered, continuous coating on the edge of the blade, the
blades are heated to sinter the PTFE particles.

The key characteristic of the PTFE coating on the blade edge is its low coefficient of friction. This
contributes to a reduction in hair cutting force, which ultimately translates in a more safe, comfortable,
and smooth shaving experience. This is due to less tugging and pulling compared to a non-coated blade
edge. The next section illustrates the difference in performance of a PTFE-coated blade edge versus a
non-coated blade edge in further detail.

With the potential restriction on the use of PFAS, finding a viable alternative has become a priority for
the Participating Manufacturers. Nevertheless, the technical challenges of the task must be
understood, and must not be underestimated. Merely finding and applying a low coefficient of
friction coating or treatment to a blade edge will not be sufficient for success. A suitable alternative
to the PTFE coating on the blade edges must meet other stringent requirements, including:

e Highly Inert: The mechanism for reducing hair-cutting force requires an extremely non-
reactive surface, which has an extremely low surface energy. To reduce friction, any potential
chemical bonding at the cut interface between the blade edge coating and the cut hair surfaces
must be eliminated.

e Durable: The coating must adhere to the blade via a strong bonding mechanism to remain in
place for multiple shaves. A graphitic-type slipping, or material sloughing is not a suitable
friction reduction mechanism, as it will deplete rapidly with use. A strong, well-adhered

38 Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical
review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental
Assessment and Management, 14(3), 316-334.
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coating on the blade will allow the blade to remain comfortable for many uses (i.e., more than
10 shaves).

e Thin: The residual, conformal coating should be thinner than 100 nm; otherwise, it will
increase the apparent geometry of the edge and interrupt or degrade cutting performance.

e Cost-effective material and processes: As the Participating Manufacturers (like other razor
blade manufacturers) are active in global operations, any material and process must be cost-
effective, available, reproducible, and scalable to a global operation.

While PTFE is used for the thin layer on the blade edge, there are additional PFAS present in
processing aids and the fixed manufacturing equipment, such as the spraying systems, the magazines,
sintering ovens, inspection equipment, compressors, and releasing agents. Even though this section
focuses on the availability of potential alternatives for the PTFE coating on the blade edges, it is
important to keep in mind that all PFAS-containing manufacturing equipment would also be within the
scope of the proposed restriction. Additionally, suppliers cannot offer any PFAS-free alternatives at
this point in time, and the discovery of the presence of PFAS in the supply chain is still ongoing but not
promising.

3.1.1. Performance comparison of a PTFE coated and a non-coated blade
edge
This subsection provides a more thorough comparison of PTFE-coated blade edges and uncoated blade

edges, illustrating how the PTFE coating creates a significantly more comfortable consumer experience
compared to an uncoated blade edge.

Compared to non-coated blades, blades with the PTFE coating demonstrate a reduction of up to 70%
in cutting force versus those without the PTFE coating. These findings suggest that the use of PTFE
coating significantly enhances the performance and safety of hair cutting blades.

Figure 2: Consumer shave testing — overall liking scores

~ o o

(%) B o) ]

Premium razor including PTFE Premium razor without PTFE

Source: Consultation with one of the Participating Manufacturers, 2023

In consumer testing performed by one of the Participating Manufacturers, it was concluded that the
non-PTFE-coated blade edge resulted in an unacceptable level of discomfort and pain and was not
perceived as acceptable for use. For blades without a PTFE coating, participants even discontinued
using the razor blades, scoring the performance of the razor 2.43 out of 9, compared to a razor blade
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with PTFE coating scoring 8.31 out of 9. These test scores are also illustrated in Figure 2. Over 25 years
of research and thousands of studies, the company has indicated that these have been the lowest
scores that have ever been reported in consumer tests. Some examples of consumer comments
included:

e  “Medieval torture, pulling”

e  “Worstever, it HURT”

e “Pulling, tugging, red, a lot of burning”
e  “Brutal”

e  “Horrible, couldn’t shave properly”

In an additional randomized split-face clinical study, 10 adult men were required to shave with PTFE-
coated blade edge razors and uncoated blade edge razors daily for five days. Results indicated that on
the fifth day of the study, 90% of the subjects rejected future use of the non-PTFE coated razors. The
subjects experienced severe pain and discomfort. The non-coated razor felt rough on skin, did not
glide properly, the shave was painful, and the subjects felt like it irritated their skin. Subjects shaving
with the uncoated razor also showed skin barrier disruption objectively measured by
bioinstrumentation. The subjective level of discomfort was confirmed with objective measurements
of skin barrier disruption. Therefore, in terms of safety and corresponding comfort level, non-coated
blade edge razors are not feasible.

Based on the technical assessment of the cutting forces, there is a significant variation in the
performance of blade edges and the shaving products that use them. During cantilevered cutting
experiments with single fiber cutting, a cut force difference of 10% or more was noticeable to

|Il

consumers, who reported experiencing higher “tug and pull” and less comfort during usage testing.
Moreover, during these experiments, blades without the PTFE coating cut with 120% higher cutting
force and significantly further away from the hair follicle than PTFE-coated blades, which can lead to
reduced ability to engage and cleanly cut through the hair. The result is an increased duration of the

blade-hair cutting event during shaving, leading to a significant reduction in comfort.

In compressive cutting (wool felt cutting), cutting forces above 1.75-Ibf (pound-of-force) are
considered uncomfortable, and would not be suitable for multi-bladed shaving products. Cutting
forces greater than 2-Ibf, which is approximately 50% higher than the average cutting force of PTFE-
coated blades, are unsafe due to corresponding skin issues and should therefore be rejected. Uncoated
blades typically cut at over 3.25-Ibf, going way beyond the range of 2-Ibf, and would therefore be
considered impossible to safely shave with. Ultimately, the technical assessment suggests that PTFE-
coated blades offer superior performance, comfort and safety compared to non-coated or poorly
coated blades.
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Figure 3 represents performance tests with different low-friction coatings as explained above,
highlighting that a cutting force greater than 1.75-1bf results in skin damage, irritation, and discomfort.
Whereas PTFE-coated blade edges provide a consistent cutting force of just over 1-lbf, even after
twenty cuts, this is not the case for the two researched alternatives. Figure 3 illustrates that the
absence of a low friction coating is deemed unacceptable in terms of the cutting force. Regarding the
alternative of cured silicone oil, the next section will analyse the technical performance and feasibility
of this alternative in further detail.

Figure 3: Blade substrate technical performance tests with different low friction coatings.
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Source: Consultation with one of the Participating Manufacturers, 2023

These clinical and consumer tests prove that there is a significant difference in performance when
comparing a PTFE-coated blade edge to a non-coated blade and have shown a non-coated blade edge
is not feasible and not desirable in terms of technical performance. The next section continues to
identify known and potential alternatives to the PTFE coating, keeping into consideration the
aforementioned technical and functional requirements that the coating should meet.

3.2. Identification of known alternatives to the low-friction blade
coating

Of great relevance to the current situation, one of the Participating Manufacturers faced a supply risk
for PTFE in 1994. Therefore, over the past decades, that Participating Manufacturer undertook a
comprehensive exploration of alternatives. Others have also done the same. For instance, one
Participating Manufacturer has stated that it worked with 33 external companies and tried 41 different
materials, but that all researched alternative materials failed to reach the technical performance of
PTFE. Generally, the challenge in the identification of a feasible alternative is the lack of an alternative
that meets PTFE’s low coefficient of friction required for functionality. This section provides a closer
look into the identification and shortcomings of known alternatives for PTFE in manufacturing and
specifically coating razors and blades.

As described above, a feasible alternative to the PTFE coating on blade edges, in terms of technical
performance, must have a low coefficient of friction, must be highly inert, durable, and thin.
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Furthermore, it must be cost-effective and its safety and hazard properties should be taken into
consideration.

3.2.1. Cured silicone oil

In the mid-1950s, the discovery of cured silicone oil as a low friction blade coating revolutionized the
shaving market by significantly improving shaving comfort compared to the status quo at the time.
Before the implementation of PTFE coating, cured silicone oil was used as a friction-reducing coating
on double-edged blades. Research revealed that controlled heating of the cured silicone oil could
reduce the hair cutting force by up to 50% compared to an uncoated blade, resulting in a breakthrough
for the users of double-edge blades.

However, the cured silicone oil coating had a major shortcoming, namely that it poorly adhered to the
blade. This means that while the coating could reduce cutting forces, it would rapidly wipe away during
the first or second shave, leaving the blade uncoated and resulting in high levels of tug and pull and
nicks. The curing process was also susceptible to minor deviations in blade surface conditions or
variations in the process ambient condition, resulting in a range of coatings with varying levels of
adhesion and durability. In some cases, the overcured vitreous film coating degraded cutting
performance by exaggerating the blade cross-section.

Thus, while cured silicone oil can reduce initial cutting forces to a degree, it is still not comparable to
PTFE, and it is far less durable and typically lasts for one or two shaves at best. In contrast, the PTFE
coatings have proven to be much more robust, lasting at least 10 shaves. This durability allows for a
consistently smooth and comfortable shaving experience for users, greatly reducing the need for
frequent blade replacements of multi-use razors, and the plastic pollution generated by single-use
razors. This is also highlighted in Figure 3, where after two cuts, cured silicone oil shows marginally
acceptable initial cutting force that deteriorates within approximately two cuts (less than one shave),
making it unsuitable for multi-bladed products (appearing in the "red zone" of Figure 3 for acceptable
performance). If blades were coated with cured silicone oil, final consumers would need to replace
their products at more than ten times the current average rate of replacement. The unintended
consequence is a dramatic increase in consumer waste and end of life disposal of ten times more
products.

3.2.2. Silicone-like materials

Additional potential candidates for substitution, such as non-fluorinated silicone oils, silicone-like,
and siloxane-related materials, have also been examined in the search for a PFAS-free alternative for
the coating on the blade edges, with a renewed focus on addressing the known technical challenges
related to adhesion. The test coatings were compared to the then-best PTFE system qualitatively and
guantitatively, using visual inspections, informal shave tests, and cut force testing. Out of more than
40 siloxanes that have been tested, even the best-performing coatings amongst these were unable
to match the cut values of PTFE. The worst performers could not even form a cohesive or durable film.

Figure 4 shows the performance of the best-researched, non-fluorinated, silicone-like coating option,
alongside data from other coating materials for comparison. Figure 4 depicts the cutting force of wool
felt as a function of the number of cuts. For reference, 50 cuts through wool felt are approximately
equivalent to one full shave, and cuts 1-5 would represent the first few strokes of a typical shave. The
“best” option is a silicone-like coating that exhibits marginally acceptable initial cutting force that
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deteriorates within approximately five cuts. This coating is unsuitable for multi-bladed products, as it
is appearing in the "red zone" of Figure 4 for unacceptable performance, which would be
uncomfortable and possibly lead to safety issues.

Figure 4: Premium blade substrate with different low friction coatings
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Source: Consultation with one of the Participating Manufacturers, 2023

Therefore, despite more than a decade of advanced research in improving adhesion for non-
fluorinated, silicone-like materials for blade edges, the improvements have been only marginal. At
best, sufficient improvements in these most promising coating options are more than 10 years away
from commercial product usage.

3.2.3. Lower fluorine concentration

In the search for the best coating material, researchers have turned their attention to understanding
the role of fluorine in reducing friction. They explored blade coatings made from non-fluorinated
“base” polymers with 2% fluorinated additives. Researchers attempted to lower the surface energy of
six different non-fluorinated polymer coatings. Although the addition of fluorinated additives did
reduce cutting forces compared to the non-fluorinated polymer coating alone, the lowest cutting force
values achieved by the resulting coatings was still more than twice the cutting force values of PTFE.
Therefore, low-fluorine content polymer blended coatings were deemed insufficiently promising to
pursue any further study.

3.2.4. Other chemical options: non-stick options and polyethylene
materials

As part of its effort to develop a new blade coating, one of the Participating Manufacturers explored
a range of non-stick options commonly used for other applications, such as cooking utensils, cutlery,
machine parts, and medical devices. These options include diamond-like carbon, amorphous
diamond, ceramics, non-fluorinated polymers, and metal oxides, which are known for their low
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coefficients of friction and high durability. However, the Participating Manufacturers found that these
coatings often perform poorly under the wet conditions present during shaving or fail to exhibit low
cutting force behaviour during technical assessments. This poor cutting is likely due to unacceptable
chemical reactivity at the cutting interface between the coating and the hair. Additionally, these
coatings tend to be too thick (> 500 nm), brittle, or have poor adhesion with blade substrates,
rendering them not effective for wet shaving.

Additional non-PTFE solutions, in particular polyethylene materials, have been evaluated and
researched for decades. Polyethylene-based materials, which have a low coefficient of friction, still
fall short of the performance that PTFE provides. Furthermore, polyethylene-based materials do not
have the unique mechanical properties that allow thinning of the coating, and therefore would require
chemical etching or some other technique during manufacturing to remove excess coating material.

After trying and testing various alternatives, despite ongoing efforts, to date, no breakthrough
alternatives to the PTFE coating have been found.

3.2.5. Critical analysis of Aculon’s contribution to the public consultation
(razor blade coating)

In the public consultation, there has been a submission by Aculon,3? stating they have created a PFAS-
free alternative to coatings for razor blade edges. The Participating Manufacturers are aware of
Aculon’s purported low friction, non-fluorinated coatings being developed for blade edges. However,
there is currently insufficient supporting data that demonstrates a shave-capable alternative to PTFE
from Aculon that would be considered technically or commercially ready within several years.

The data in the submission regarding cutting forces, both wet and dry, are related to hair engagement
force. However, the reported data is highly correlated to the blade edge tip geometry in a region of
less than 1 micron from the ultimate blade edge tip. Therefore, this data is not sufficiently indicative
of the coating’s friction reduction and does not capture the related hair cutting forces that drive the
consumer-perceived sensations as if the hair is tugged and pulled out, resulting in post-shave skin
irritation. A much stronger technical measure to reflect shaving performance is Single Fiber Cutting.
To date, no data or evidence of acceptable Single Fiber Cutting (or similar measure) values has been
reported to warrant a more focused investigation.

The blades with Aculon’s best non-PFAS material have an average cutting force which is about ~44%
higher than PTFE coated blades as measured by dry felt cutting test and ~22% higher as measured by
wet felt cutting test. Such differences in blade performance in the above lab tests would be noticeable
and negatively perceived by the user in actual shaving leading to an unsatisfactory and uncomfortable
shave.

The second key measure of the performance tests was related to the coating’s durability. A suitable
alternative blade coating must conform to the minimum technical standard of performance of less
than 2.3 lbf after 500 cuts, which is equivalent to withstanding 10 shaves.*0 The extremely limited data

39 ECHA10, 4184.
40 pTEE coated blade edges have a performance of 1.7 Ibs after 500 cuts.
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set supplied by Aculon does not support durability of the coating over extended use and much more
testing and evidence is required.

The recently shared data from Aculon regarding its PFAS-free alternatives lacks technical support for
the achievement of the minimum standards of performance or safety for acceptable consumer
performance. Moreover, we note that in its submission Aculon does not provide any information on
the risks to human health or the environment related to the manufacture or use of its material.
Accurate evaluation of blade performance requires significant testing of the product on the intended
subject of use (i.e., human skin).#1 Aculon’s submission states that their coating still needs to be
evaluated on humans, suggesting that safety assessments on the coating have not been done yet.
Therefore, it is not possible to establish if the proposed coating is regulatory viable or could be a
regrettable substitution. Aculon’s submission also lacks data on the economic feasibility, availability in
sufficient volume to meet the market demand, the time needed to develop and validate the alternative
in the future and the time needed to adapt product design and production process.

The Participating Manufacturers estimate that at least 12 years of coating development, process
scaleup, safety assessment and significant capital investment would be needed to make Aculon’s
coatings potentially viable as PTFE alternative coatings on an industrial scale. Therefore, it can be
concluded that Aculon’s material cannot yet be considered as an available technically suitable and
economically viable alternative to PTFE.

3.2.6. Ceramics

Ceramic is known for its low coefficient of friction and high durability. Ceramic coatings are typically
produced via sol-gel processes from solutions (the application of ceramic coatings does not involve the
use of PFAS,) and require adhesion layers, sintering, and drying, making them too thick to be applied
to razor blades. A blob of coating at the tip of the blade would make it impossible to shave effectively,
while an uncovered tip would have the same result. Furthermore, during the drying process, shrinkage
may occur, leading to film cracking that shavers can easily detect (e.g., via nicks). As shavers can pick
up even the smallest differences in blade edges, coatings need to be contiguous to avoid any problems
with shaving performance.

3.3. Typical innovation process and timing

The Participating Manufacturers have stated that the typical innovation cycle for a razor blade with
known coatings takes 7 to 15 years. The typical innovation cycle for a new razor blade innovation to
be developed in the razor blades sector consists of the main following phases. A blade-coating
innovation would likely take longer, as there is higher complexity during this process.

41 Aziz, H.A., 2017. Comparison between field research and controlled laboratory research. Archives of Clinical and

Biomedical Research, 1(2), 101-104. Available at:

https://www.researchgate.net/publication/316543113 Comparison between Field Research and Controlled Laboratory
Research (Accessed in September 2023).
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Discovery and

research Development Implementation/R

phase oll out phase
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Phase 1 - Discovery and Research Phase

If an available alternative is found, the discovery phase of a product development process typically
lasts 2 to 5 years. During this phase, several steps are taken to ensure that the product opportunity,
technical challenge, and success criteria are clearly defined. This involves extensive research via
literature search, intellectual property (IP) search, consultation, and external collaboration,
partnerships, or outsourcing. Patent applications are also filed to protect intellectual property, and
freedom to practice is assessed to determine any potential legal barriers to market entry. The next
step is to demonstrate proof of principle by developing prototyping methods and equipment and
producing samples for analytical and consumer testing. This process is highly iterative and continues
until the product meets the defined success criteria. The final step is to define the target product
characteristics that meet the performance success criteria, which will guide the development process
moving forward.

Phase 2 - Development Phase

The development phase typically overlaps with the end of the discovery phase and lasts between 2
to 5 years. This phase involves translating proof-of-concept solutions and prototyping methods into
scalable products and processes that meet appropriate product-and process-specification limits. This
phase also involves developing test methods and testing the performance of the new products against
established targets to ensure they meet the desired quality standards. This involves a lab-scale process
validation, where there are established process settings at a lab scale. Once the product performance
has been tested and validated, companies specify and design equipment and processes required to
manufacture the product at scale. They will also build pilot equipment and lead lines, which are used
to debug and demonstrate the scalability of the new process.

To successfully move beyond the Discovery Phase and into the subsequent Development phase, the
candidate blade edge coating will need to have demonstrated both adequate cutting forces relative to
a PTFE coated blade edge and sufficient coating durability. During the Development phase, a significant
set of required and essential evaluations will be required to gauge and progress the performance,
safety and scaleup potential. An abbreviated summary of these evaluations is included below:
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Table 1: Summary of assessments that need to be performed during the development phase.

Property

Assessment

Purpose

Hair Peak Cutting Force

Single Fiber Cutter (U.S. Patent #
9,255,858)

Quality, comfort and safety of
product in use

Quality of Hair Cutting

Single Fiber Cutter

Quality of hair cutting and
closeness post-use

Coating Durability

Wool Felt Cutting (U.S. patent #
10118304)

Product longevity and life cycle
prediction

Edge Strength and Durability

Edge strength, mechanical
durability testing

Product longevity and life cycle
prediction and safety

Consumer related attributes

Multiple consumer use assessments

Direct consumer performance
assessment

Safety and Environmental

Multiple Health and Toxicology
Profile, Exposure Limits Measures

Safety and hazard identification
and assessment: Product

material, process materials,
byproducts, waste streams,
decomposition materials

Material Transformation and
Process Development Models and
Measures

Equipment/process complexity,
raw material and conversion
costs, energy consumption

Process and Manufacturing

Scaleup

Multitude of assessment techniques | Quality measures and controls,
process capability, factory space

conversion (HVAC, controls, ...)

Manufacturing compatibility

Multitude of assessment techniques | Shipping, storage, in-use and end

of life

Stability testing

Source: Consultation with one of the Participating Manufacturers, 2023

Of particular interest and consideration will be the safety profile of the coating material, the process
materials used and/or process related waste streams. These include the volume or mass of byproducts,
waste disposal methods, safety requirements for processing, storage, and shipping. It is important to
note that extensive data is available in detail in these areas for the current coating material (PTFE)
indicating a high confidence in usage of this material.

If the Development phase is successfully completed, the Implementation and Launch phases still
remain to be completed in order to achieve industrial scale. Given the range of products and the scale
of operations that would be affected across the Participating Manufacturers, these phases alone could
take five or more years, significant capital investment and extensive process operator re-training.

Phase 3 - Implementation/Rollout Phase

The implementation phase typically overlaps with the development phase and lasts between 3 to 5
years. This phase involves the final specification, ordering, installing, and building of equipment
required for large-scale production. Once the equipment has been ordered and built, it is installed and
debugged to ensure that it operates efficiently and effectively. This involves a series of validation tests
to ensure that the equipment meets the necessary performance standards. After the equipment has
been installed, validated, and tested, the production startup phase begins. This involves confirming
the product performance against the established targets from the production equipment, using
methods such as the manufacturing system test.
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Phase 4 - Launch Phase

The launch phase typically lasts between 6 to 12 months and consists of pre-building a volume of
inventory based on expected market demand, followed by shipping the product to distribution centres
or customers.

Whereas the above illustrates a typical innovation process for an innovation for the coating of a
blade edge, it should be taken into account that, to date despite almost 30 years of research, no
feasible alternative to the PTFE coating has been identified. Importantly, if a suitable alternative
coating to PTFE is found, current manufacturing equipment would no longer be suitable and the
existing equipment would need to be discarded and replaced with completely new equipment and
staff would need to be newly trained to operate it. Therefore, it is estimated that the total
development time and launch of PFAS-free product could reasonably take at least 15 years for a
large and successful product or process.

3.4 Overall conclusion on suitability and availability of
alternatives

The applications of PTFE discussed above have demonstrated its critical function and technical
performance in coating of the blade. Due to potential restrictions on the use of PTFE as well as past
supply risks for PTFE, as experienced by one of the Participating Manufacturers, finding a viable
alternative has been and remains a top priority for the Participating Manufacturers. Extensive research
has been conducted to find an alternative that offers superior or equal performance and comfort,
while also being economically and technically feasible.

Technical assessments have shown that PTFE-coated blades offer superior performance, safety, and
comfort compared to uncoated or poorly coated blades. PTFE-coated blades are also more durable
and generate less plastic waste (see supra. at e.g., Section 3.1.1. and Section 4.1). An ideal alternative
must be highly inert, durable, thin, and cost-effective in terms of material and processes. Furthermore,
in terms of safety, it must be safe during use, but the unknown and inadequate alternative materials’
hazard properties must also be taken into consideration.

While the discovery of cured silicone oil as a low-friction blade coating revolutionized the shaving
market in the mid-1950s, it had the major shortcoming of poor adhesion to the blade, leading to rapid
wear and return to high levels of “tug and pull”. In contrast, PTFE coatings have proven to be much
more durable, allowing for a consistently smooth, safe, and comfortable shaving experience for users,
without the need for frequent blade replacements.

Despite ongoing research into improving adhesion for non-fluorinated, silicone-like materials, the
improvements have not been fruitful yet, and these coatings are currently unsuitable for modern
multi-blade wet shaving products due to their poor adhesion to the blade. Other alternatives like
siloxanes, diamond-like carbon, amorphous diamond, ceramics, polyethylene, and metal oxides have
been considered. However, these coatings often perform poorly under wet conditions during shaving,
have poor adhesion quality to blade substrates, and tend to be too thick or brittle, or exhibit
unacceptable chemical reactivity with hair.

In conclusion, the analysis of potential alternatives reveals that the existing alternative substances do
not match the minimal required performance characteristics, lacks understanding of safety profile for
new materials, and requires further generation of data, validation and qualification. Therefore, the
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development and implementation of potential alternatives is not feasible without a derogation of
at least 12 years.
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4. Analysis of Impacts

The sections below provide a general overview of the environmental, social, and economic impacts of
the proposed restriction of the PFAS used in razors and blades, considering the PFAS waste during the
manufacturing process, business impacts (i.e., at different stages of the value chain), market impacts
(i.e., on the product market), substitution costs, broader macroeconomic consequences as well as the
cost-effectiveness ratio (the relationship between socio-economic cost and emissions).

4.1. Environmental impacts —avoided releases of PFAS

This section aims to present estimates for PFAS emissions generated at the Participating
Manufacturers’ razor blades manufacturing plants, as well as the steps taken to manage and mitigate
PFAS emissions.

Collectively, the Participating Manufacturers report that they purchase a total of 1,287 kg PTFE
annually for their manufacturing of razors and blades in the EEA, of which 944 kg are purchased from
EEA suppliers.

Based on the received data and by making use of a weighted average, more than 50% of the
purchased PTFE is used during the manufacturing of the blades. The remaining purchased quantity
of PTFE remains on the final razor blades.

As the PTFE coating is sprayed on the blades, only a fraction of the quantity used is deposited on blades.
The sprayed mist that does not reach the blades and contains PTFE is entrapped in the closed spraying
booth and finally is collected either as a solid residual waste or as an aqueous dispersion in liquid form
for expired materials. Throughout the manufacturing process, emissions are controlled through the
implementation of air filtration systems during the spraying procedure. Additionally, residual materials
and empty raw materials containers are managed through cleaning and disposal procedures. Due to
the closed system and use of appropriate personal protective equipment (PPE), worker exposure is
avoided. These materials are subjected to thermal recycling in a municipal waste combustor. The
Participating Manufacturers have ongoing research into more precision spraying, aimed at reducing
the quantity of PTFE that does not reach the blade during spraying and thereby optimizing the
transfer efficiency.

There are no extensive studies available regarding the release, if any, of PFAS during product
usage. The PTFE coating on the blades is designed to be well-adherend due to the strong chemical
bonds with the surface of the blades. This ensures that the amount of PTFE that might potentially be
released (if any) during the use-phase is limited.

At the end-of-life, the Participating Manufacturers have indicated that consumers dispose their used
razor blades as part of their household waste. Razor blades can be therefore assimilated to the so
called “Municipal solid waste (bin/trash) disposal" which was defined by the Risk Assessment
Committee, in its opinion®? on the Microplastics restriction proposal, as a pathway to the environment,
with low risk of emissions.

42 See https://echa.europa.eu/documents/10162/a513b793-dd84-d83a-9c06-e7a11580f366.
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In the EU, household waste is either incinerated or landfilled. According to a 2019 study, municipal
incineration of PTFE does not result in measurable PFAS emissions at temperatures between 860 and
1,020°C.** The study evaluated the thermal treatment of a mixture of the four highest volume
fluoropolymers - PTFE, PVDF, PFA and FKM, under representative European municipal waste
combustor conditions. They concluded that fluoropolymers are converted to inorganic fluorides and
carbon dioxide The PTFE degraded mainly into hydrofluoric acid and carbon dioxide. A large majority
of samples indicated that long-chain PFAS were below levels of 1 ng/m3 (> 99% of samples associated
with 860°C condition and > 98% of samples associated with 1,100°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/m3. According to the authors, the results confirm that when incinerated under representative
European municipal incinerator conditions, fluoropolymers do not generate any measurable levels
of PFAS emissions at their end of life and therefore pose no risk to human health and the
environment.

Furthermore, no PFAS emissions from PTFE coated razor blades are expected when they are landfilled.
PTFE is chemically, thermally, and biologically stable and therefore PTFE coated razor blades are not
expected to lead to dispersive non-polymeric PFAS when disposed of in a landfill.** Other studies
have presented results from OECD guideline biodegradation studies, demonstrating that PTFE is stable
and does not degrade under environmentally relevant conditions.*>*® Furthermore, fluoropolymers
that meet the criteria to be considered PLC have negligible leachables, unreacted monomers, and
oligomers most likely destroyed in fluoropolymer use processing and would therefore not be expected

to significantly contribute to landfill leachate.*” 8

Given the above, coated razor blades are not expected to lead to PFAS emissions at the end-of-life
stage.

43 Aleksandrov, K., Gehrmann, H. J., Hauser, M., Matzing, H., Pigeon, D., Stapf, D., Wexler, M., 2019. Waste Incineration of
Polytetrafluoroethylene (PTFE) to Evaluate Potential Formation of Per- and Poly-Fluorinated Alkyl Substances (PFAS) in Flue
Gas. Chemosphere, 226, 898-906.

4% Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G., Musio, S., 2023. A critical review of the application
of polymer of low concern regulatory criteria to fluoropolymers IlI: fluoroplastics and fluoroelastomers. Integrated
Environmental Assessment and Management, 19(2), 326-354.

43 Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical
review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental
Assessment and Management, 14(3), 316-334.

4 Ruwona, T., 2021. The fluoropolymer PTFE is stable at environmentally relevant temperatures. In 2021 Emerging
Contaminants in the Environment Conference (ECEC21).

47 Henry, B.J., Carlin, J.P., Hammerschmidt, J.A., Buck, R.C., Buxton, L.W., Fiedler, H., Seed, J., Hernandez, O., 2018. A critical
review of the application of polymer of low concern and regulatory criteria to fluoropolymers. Integrated Environmental
Assessment and Management, 14(3), 316-334.

48 Ruwona, T., 2021. The fluoropolymer PTFE is stable at environmentally relevant temperatures. In 2021 Emerging
Contaminants in the Environment Conference (ECEC21).
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4.2. Economic impacts

4.2.1. Non-use scenario

The non-use scenario is built on the assumption that the manufacturing, marketing, and use of PFAS
and the marketing of mixtures and articles containing PFAS in the EEA will be restricted - starting in
2027. As a result, the Participating Manufacturers alone would be forced to lay off 4,122 FTEs directly
involved in the product supply chain within their EEA plants (the remaining business at those plants,
to the extent the plants have any other remaining businesses, would continue).

Overall, the total monetised impact of the proposed restriction on PFAS is estimated to be more than
2.8 billion EUR for the razor blades manufacturers in the EEA market (conservative estimates in net
losses). This figure, as shown later in this section, consists of social impacts from unemployment in the
EEA, economic impact driven by substitution costs and economic impacts (EBIT loss). The estimates
reported in this socio-economic analysis should be considered as a minimum (lower boundary) of
the expected impacts.

4.2.2. Business impacts on razor blades manufacturers

A detailed questionnaire was used to gather SEA data and information from the Participating

Manufacturers. If PFAS used in razors and blades is restricted,49

it is estimated that the Participating
Manufacturers would face a net EBIT loss of approximately 634 million EUR/year. Over four years,
the total impact for the Participating Manufacturers is expected to be approximately 2.4 billion EUR

(NPV, 3% d.r.).>°

The total market share of the Participating Manufacturers is 90% to 95% of the whole EEA razor blades
market. Therefore, the data on this majority share can be used to extrapolate reliable estimates for
the entire market. On that basis, the total impact for the EEA market is expected to be at least 2.5
billion EUR (2.4 billion EUR x 1/0.95).

4.2.2.1. PFAS quantities used in production

The Participating Manufacturers purchase the PFAS-containing materials from both EEA and non-EEA,
suppliers. The Participating Manufacturers purchase a combined total of 1,287 kg of PTFE annually to
produce razors and blades in the EEA.

4.2.2.2. Business impacts

The PFAS restriction would render obsolete the Participating Manufacturers’ current blade making
technology and manufacturing processes in the EEA. PTFE was first introduced in 1964; therefore,
removing it would essentially regress the technology by more than 50 years. To meet the EEA shaving
needs without PFAS, the Participating Manufacturers would need to shift to a single blade edge
cartridge that uses a silicone coating, which is significantly inferior to their current multi-blade
cartridges that use a PTFE blade coating.

49 Companies were asked to consider how the revenues (and EBIT) for the year 2027 were impacted under the assumption
that a REACH restriction on PFAS used in the production of razors and blades was to be fully adopted in the near future.
%0 Using the Excel function =PV(3%,4,-2538157359,0,0).
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With a single blade, silicone-coated blade, customers would perceive a notable reduction in product
quality and more discomfort during the shave, leading to increased skin damage and irritation and less
safety in using the blades. Since there are currently no PFAS-free alternatives that can match the
existing level of performance in razor blades, the restriction would likely cause a substantial drop in
sales.51 Ultimately, as a result of a PFAS restriction, downstream customers would likely phase out all
modern multi-blade wet shaving products.

4.2.2.3. Market impacts

PTFE is the lowest coefficient of friction polymer blade coating available, with unique mechanical
properties. By restricting use of this substance, the performance of the blade would be significantly
degraded, and total removal of the PTFE would render the blades unusable. If the Participating
Manufacturers are unable to continue using necessary fluoropolymers, such as PTFE, which is essential
for their manufacturing technique, the manufacturing units would be unable to continue operations.
The Participating Manufacturers have further indicated that it is not feasible to switch to a different
technique within a short period of time, as the facilities are specifically designed for the current process
and may not be compatible with other techniques.

4.2.3. Substitution costs for manufacturers of PFAS-containing razors and
blades

Dossier Submitters (DSs) have identified the presence of PFAS substances in the components of
powered, dry shaving products (such as membranes, batteries, and electronic circuit board).
Therefore, it is unrealistic to anticipate the market to transition towards powered, dry shaving
products as these technologies will also be facing the PFAS substitution challenges.

As described in Section 3.4., where the typical innovation process and timing has been illustrated,
developing and testing alternative PFAS-free ingredients would require approximately 15 years from
beginning of a successful discovery phase to production/product rollout. The aggregate expected
costs for the Participating Manufacturers can be conservatively estimated to be approximately 132
million EUR (rounded) in total for the 15-year period of transitioning. The associated equipment costs
would include discovery costs (lab equipment), development costs to identify suitable alternatives
(pilot equipment), and rollout and implementation costs (production equipment). These costs would
increase due to additional investments in regulatory processes if using existing PFAS ingredients, costs
for reformulation and quality assurance, and costs for the transition to a full-scale production using
the alternatives or altered formulations. These additional costs will be partly transferred to customers
over the next few years after the potential restriction.

By applying the concept of present value, using a discount rate of 3%, we can estimate the economic
impact driven by substitution costs over a 15-year period, beginning with 11 million EUR (rounded) for
the first year.”? The economic impact driven by substitution costs (over 4 years) for manufacturers
of razor blades are expected to be 43 million EUR (rounded, NPV, 3% d.r.).53

51 Even at a higher rate of replacement, blades for safety razors are substantially less expensive than cartridge systems.
52 Using Excel function =PMT(3%,15,-132000000)
53 Using the Excel function =PV(3%,4,-11057189,0,0).
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The Participating Manufacturers of razor blades have indicated that the phasing out of chemicals as a
result of regulatory bans can pose significant challenges for companies, especially when viable
alternatives are not available. This difficulty was taken into account when discussing transition periods
for the recent restriction on microplastics. The dossier submitter (ECHA) initially proposed a 6-year
transition period for leave-on products. Additional data was brought by industry during ECHA’s
stakeholder consultation, confirming the lack of alternatives, the large number of products to
reformulate, and the low release to the environment. Based on the opinions of RAC and SEAC, the
European Commission decided to extend substantially the transition period: “Taking also into account
the comparatively lower contribution of make-up, lip and nail ‘leave-on’ cosmetic products to the
overall emissions, the Commission considers that a transitional period of 12 years for the ban on placing

on the market of such products is justified in order to ensure sufficient time to develop suitable

alternatives and limit the costs for industry.”*

4.3. Wider economic impacts

Itis also important to consider the wider macroeconomic impacts and consequences to the EEA society
at large, by focusing on the expected consequences for the EEA market. In particular, there are
concerns on the overall EEA trade balance and on the competitiveness of the EEA market.

4.3.1. Impacts on the market — quality and costs

If PFAS are no longer available for manufacturing, marketing, and use of PFAS and the marketing of
mixtures and articles containing PFAS, sectors and consumers relying on these goods would be
particularly affected. In the EEA, the Participating Manufacturers sell blades and razor products to
more than 100 downstream customers. These retailers and wholesalers distribute to more than 50,000
local stores throughout the EEA. Those stores sell to the vast majority of the EEA consumers.

The development of new substances with the same technical function in the razor blades industry as
PFAS is currently not technically possible. Indeed, a restriction of this crucial category of chemicals
would require a completely new redesign across the shaving industry and would lead to a loss of
functionality and technical performance of razors and blades. This would have a severe impact on
the quality and costs of products in the EEA.

All investments made in manufacturing units today, and future units, will have no value on the
market if the proposal of a PFAS ban without any derogations becomes reality. Relocating
investments outside of the EEA would incur large costs and will be detrimental to the overall EEA
shaving industry. As a result of a decreased availability within the EEA of the razor blades and increased
investments outside the EEA as well as transportation costs that would be required by the shaving
industry, consumer prices would significantly increase. In addition, the total carbon footprint of
blades would increase. It is noteworthy that the razor blades market has, in recent years, made
significant investments in the EEA with an objective to localize production. This way, carbon footprint
is lowered, cost is minimized and supply chains are more resilient.

54 Comitology Register (europa.eu).

33 © EPPA sa/nv



https://www.eppa.com/

https://ec.europa.eu/transparency/comitology-register/screen/documents/083921/1/consult?lang=en



Socio-Economic Analysis — PFAS Restriction epr

In absence of low-friction coatings for blade edges, users of the razors and blades would experience a
significant discomfort level after a few strokes compared to the status quo. Ultimately, consumers in
the EEA would not have the opportunity to shave with the most comfortable and performing products
that would be available outside the EEA. If existing brands and suppliers are not able to deliver the
most comfortable and best performing products anymore, consumer choice would be significantly
limited. Therefore, poorer performing razors and blades products, serving a lower price, will gain
advantage. This adverse impact on both the quality and costs of razors and blades in the EEA would
therefore have widespread social impacts.

4.3.2. Impacts on the market —competitiveness

The proposed broad restriction of PFAS would considerably disadvantage the EEA-based
manufacturing versus non-EEA one. EEA manufacturing sites would be prohibited from using PFAS in
the manufacturing process. Non-EEA manufacturing sites would not be subject to that restriction, and
would therefore have a considerable advantage compared to EEA manufacturing in international
markets. They would be able to supply and place on the global market a wider range of products,
currently preferred and purchased by consumers without bearing any reformulation cost. A broad
restriction of PFAS used in the production of razors and blades in the EEA would disadvantage
European markets in the competition with the rest of the world that would have access to a wider
range portfolio of products.

As a result, some producers of finished products could even decide to move outside the EEA and
decide to service the EEA and regional markets with razor blades of different quality, safety, and
performance due to lack of available alternatives. The risk is that market players would not be able to
find an alternative to PTFE, and may only be able to provide competitive blades from outside the EEA.
Market players would rather be uncompetitive in the EEA and produce PFAS-containing products that
are marketable outside the EEA, than re-working their portfolios with uncertain outcomes and costly
investments to manufacture EEA region-specific products in the EEA (viz., REACH compliant finished
products that would serve the EEA market only). This is particularly likely for large companies who
operate at a larger scale and who have more resources to be able to do so. Should the Participating
Manufacturers of razor blades for shaving move out of Europe to service both the EEA and the rest of
the world, it would result in a significant downsizing in manufacturing, operational expenditures, and
innovation in Europe.

Manufacturers that have already installed blade and cartridge-making capacity in the EEA would have
to move and start new capacity outside the EEA, which is both costly and time-intensive, while existing
manufacturers that supply the EEA from manufacturing capacity outside the EEA would be less
impacted. This would make countries like the USA, China, Korea, Israel and Brazil more competitive in
manufacturing. These global competitors, unaffected by the PFAS restriction, would see a major
supply chain advantage as their primary manufacturing operations would not be directly affected and
they could even create large supply stocks ahead of the restriction going into effect.

Thus, compared to the non-EEA market, the EEA razor blades industry would be subject to significant
hurdles. The EEA would face a loss of competitiveness compared to the rest of the world, resulting
in a significant shift from EEA manufacturing to non-EEA manufacturing.
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4.3.3. Impacts on the market —innovation and R&D

The Participating Manufacturers have invested in extensive R&D to create safe and efficient shaving
products that meet consumer needs by removing, styling, or shaping facial and body hair. Product
designers aim to balance key performance vectors including comfort (low tug and pull while cutting
hair), safety (avoiding nicks, cuts, and irritations), and efficiency (fast and easy removal of unwanted
hair). Product evolution has been driven by improving one or more of these vectors over time. As a
result of this extensive product evolution and R&D, the Participating Manufacturers have continuously
been adopting consumer’s demands and have been successful in implementing the most safe and
efficient hair removal technologies.

Assuming that a company invests in R&D in proportion to its revenue, the loss of sales to the EEA
market will have an inevitable negative impact on R&D investments and spending. Moreover, the
current R&D efforts and resources would inevitably be redirected towards re-formulating, re-
qualifying, and re-certifying companies’ existing portfolios. This will require R&D resources to support
efforts to redevelop portfolios, stalling innovation and new product development.

More generally, broad regulatory restrictions, such as the PFAS proposal, have a negative impact on
the attractiveness of the EEA for investment, including investments in innovation and R&D. Typically,
innovation is made for global markets, including EEA, and not for specific regions. Given the
development costs, and the length and complexity of the development process, the Return on
Investment (ROI) for research and innovation around non-PFAS blades and razor products for the EEA
only would be rather limited. Blade making operations and manufacturing would likely be relocated
outside the EEA to avoid PFAS restrictions. Also, additional innovation and manufacturing of assembled
cartridges using blades with PTFE coatings may require relocation. As the production and sales will be
affected for the razor blades companies, the level of investment in R&D would also be lowered.
Therefore, R&D support activity related to product and process development in EEA manufacturing
plants would be limited or banned due to the restriction on PFAS use and shifted to non-EEA
countries.

4.3.4. Impacts on the market —trade

A broad restriction of PFAS used in the production of razors and blades in the EEA would
disadvantage European companies in their trade with the rest of the world. Currently, the
Participating Manufacturers export more than 50% of their EEA production. The exports from the
EEA would be particularly hard-hit by a potential restriction. Thus, the restriction of PFAS used in the
production of razors and blades produced in the EEA would reduce the exports of these products to
non-EEA markets. This would make countries like the USA, China, Korea, and Brazil more competitive
in exporting razor blades. As a result of these factors, the overall EU trade balance would be severely
adversely impacted.

4.3.5. Impacts on suppliers and sub-contractors

As described in Section 2.2.2, the supply chain for PFAS is extensive. A wide range of actors are involved
in the supply chain linked to razor blades. This extensive supply chain is typically global and not limited
to businesses located in the EEA.
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Ultimately, suppliers of PFAS-containing materials would also be negatively impacted and would stop
selling in the EEA. If the PFAS restriction is implemented, there would be a decreased demand for
the services of each actor. These suppliers are at a risk of losing these sales in the EEA while bearing
high reformulation costs to develop new technologies to replace their existing PFAS based products.

More broadly, the entire supply chains of the razor blades manufacturer would require a lengthy
transition period in the case of the PFAS restriction. If there are no feasible alternatives found, the
razor blades manufacturers would not be able to produce their components and consequently lose
business. This would, in turn, impact all customers of razor blades in the EEA.

4.4. Social impacts: unemployment

In general, it is complex to estimate the potential unemployment consequences of the proposed
restriction because this depends on whether the end-user market will accept completely different
PFAS-free razors and blades. Moreover, the scale of impact on employment is expected to be lower
than the impact on EBIT. However, it is estimated that, assuming a REACH restriction is implemented,
4,122 FTEs directly involved in the manufacturing and supply chain of razors and blades will face layoff
in the EEA (Germany, Poland, Czech Republic, France, Greece). Table 2 shows an overview of the
corresponding reduction in FTEs per country. Here, we monetize and estimate the likely social costs of
unemployment for these workers.

Table 2: Overview of FTEs facing unemployment in the manufacturing of razor blades as a result of the PFAS restriction.

Country FTEs
Germany 1,658
Poland 869
Czech Republic 850
France 95
Greece 650

The average annual salaries across these European workers (including the employer’s social security
contributions) are reported below.

A well-known guideline in monetizing the social impact of unemployment has been developed by the
European Chemicals Agency (ECHA) for evaluating such impact in different regulatory processes.
Estimates have been made in accordance with the ECHA document on the evaluation of
unemployment (SEAC/32/2016/04)>> and the paper of Dubourg (2016)°® endorsed by ECHA.
Therefore:

S5 ECHA (2016). The Social Cost of Unemployment. Available at:
https://echa.europa.eu/documents/10162/13555/seac_unemployment evaluation en.pdf/af3a487e-65e5-49bb-84a3-
2clbcbe35d25

%6 Richard Dubourg, 2016. Valuing the Social Costs of Job Losses in Applications for Authorization. The Economics Interface
Limited.
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e Using Table A7 (column G, considering the gross wages including the employer’s social

security contributions) in Dubourg’s paper, the total social cost of unemployment in

Germany is equal to 2.18 times the annual gross salary, 1.95 in Poland, 2.04 in Czech

Republic, 2.10 in France, and 2.62 in Greece.”’

e Tables 3, 4, 5, 6 and 7 represent the statistics from Eurostat (data for 2023-Q1) on the
average duration of unemployment for both men and women in the age of 15-64 years in

Germany, Poland, Czech Republic, France, and Greece, respectively.58 The weighted

average of the average duration of unemployment is consequently aggregated.

® Only 75% of the average duration of unemployment is considered, to reflect the fact that

some affected workers are highly skilled and could find employment sooner.

Table 3: Duration of unemployment in Germany.

Duration Grouping

Duration of

unemployment (in

Proportion (A)

Assumed

Weighted average

H *
thousand units) e (1) L

Less than 1 month 199.8 0.151317782 05 0.075658891

From 1 to 2 months 319.1 0.241669191 15 0.362503787

From 3 to 5 months 233.1 0.176537413 45 0.794418358

From 6 to 11 months 172.4 0.130566495 85 1.109815208

From 12 to 17 99.0 0.07497728 145 1.087170554
months

From 18 to 23 65.4 0.049530445 20.5 1.015374129
months

From 24 to 47 116.0 0.087852166 355 3.118751893
months

48 months or over 115.6 0.087549228 48 4.20236292

Total 1320.4 1 11.76605574

The social costs of unemployment for workers employed in Germany would therefore be equal to:

61,400 EUR x 1658 people x 2.18 x 11.76605574/12 x 75% = 163.2 million EUR (rounded).

>’ These values are greater than 1 because they take into account the following components: lost wage, costs of job searching,
recruitment costs, the impact of unemployment status on future wages (scarring effect) and employment possibilities, and
leisure time (which is a benefit and therefore subtracted from the previous components).

58 Data extracted from:

https://ec.europa.eu/eurostat/databrowser/view/LFSQ_UGAD

custom 5694655/default/table?lang=en
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Table 4: Duration of unemployment in Poland.

Duration of .
. . . . Assumed Weighted average

Duration Grouping | unemployment (in | Proportion (A) .

. duration (B) (A*B)
thousand units)

Less than 1 month 19.5 0.0390625 0.5 0.01953125
From 1 to 2 months 133.3 0.267027244 1.5 0.400540865
From 3 to 5 months 85.8 0.171875 4.5 0.7734375
From 6 to 11 months 108.5 0.217347756 8.5 1.847455929

From 12 to 17 97.8 0.195913462 14.5 2.840745192
months

From 18 to 23 14.5 0.029046474 205 0.595452724
months

From 24 to 47 26.2 0.052483974 35.5 1.86318109
months

48 months or over 13.6 0.02724359 48 1.307692308

Total 499.2 1 9.648036859

The social costs of unemployment for workers employed in Poland would therefore be equal to:

59,600 EUR x 869 people x 1.95 x 9.648036859/12 x 75% = 60.9 million EUR (rounded).

Table 5: Duration of unemployment in Czech Republic.

Duration of .
. . . . Assumed Weighted average

Duration Grouping | unemployment (in | Proportion (A) .

. duration (B) (A*B)
thousand units)

Less than 1 month 18.8 0.135446686 0.5 0.067723343
From 1 to 2 months 30.9 0.222622478 1.5 0.333933718
From 3 to 5 months 24.5 0.176512968 4.5 0.794308357
From 6 to 11 months 26.2 0.188760807 8.5 1.604466859

From 12 to 17 12.8 0.09221902 145 1.337175793
months

From 18 to 23 5.4 0.038904899 205 0.797550432
months

From 24 to 47 11.0 0.07925072 355 2.813400576
months

48 months or over 9.2 0.066282421 48 3.181556196

Total 138.8 1 10.93011527
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The social costs of unemployment for workers employed in Czech Republic would therefore be equal

to:

16,600 EUR x 850 people x 2.04 x 10.93011527/12 x 75% = 19.7 million EUR (rounded).

Table 6: Duration of unemployment in France.

Duration Grouping

Duration of
unemployment (in
thousand units)

Proportion (A)

Assumed
duration (B)

Weighted average
(A*B)

Less than 1 month 355.9 0.162719459 05 0.081359729
From 1 to 2 months 490.2 0.224122165 15 0.336183248
From 3 to 5 months 415.4 0.189923189 45 0.854654353
From 6 to 11 months 362.5 0.165737015 8.5 1.408764631

From 12 to 17 178.9 0.081794075 14.5 1.186014082
months

From 18 to 23 95.3 0.04357169 20.5 0.893219642
months

From 24 to 47 163.6 0.07479883 355 2.655358449
months

48 months or over 125.4 0.057333577 48 2.752011704

Total 2187.2 1 10.16756584

The social costs of unemployment for workers employed in France would therefore be equal to:

39,800 EUR x 95 people x 2.10 x 10.16756584/12 x 75% = 5.0 million EUR.

Table 7: Duration of unemployment in Greece.

Duration Grouping

Duration of
unemployment (in
thousand units)

Proportion (A)

Assumed
duration (B)

Weighted average
(A*B)

Less than 1 month 20.0 0.038102496 05 0.019051248
From 1 to 2 months 49.0 0.093351114 15 0.140026672
From 3 to 5 months 1013 0.192989141 45 0.868451134
From 6 to 11 months 71.9 0.136978472 85 1.164317013

From 12 to 17 54.7 0.104210326 145 1.511049724
months

From 18 to 23 41.9 0.079824729 20.5 1.636406935
months

From 24 to 47 67.9 0.129357973 355 4.59220804
months

48 months or over 118.2 0.22518575 48 10.80891598

Total 524.9 1 20.74042675
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The social costs of unemployment for workers employed in Greece would therefore be equal to:
22,500 EUR x 650 people x 2.62 x 20.74042675/12 x 75% = 49.7 million EUR.

Across the different manufacturing site locations in Germany, Poland, Czech Republic, France, and
Greece, the aggregate social costs of unemployment is equal to 298.5 million EUR.

Although companies along the supply chain would face a reduction in sales over the years, we assume
for simplicity that the entire workforce will continue working for another three years after the
proposed restrictions come into effect. Therefore, we discount the monetized impact derived above
by three years due to the assumed delay in the layoff, using a discount rate of 4% per year, as follows:
298.5 million EUR x (1 + 0.03)3 = 273.2 million EUR.

One can use the market share of shaving products to extrapolate the total social impact of the
unemployment in the EU across all razors and blades manufacturers to be: 273.2 million EUR x 1/0.95
= 288 million EUR (rounded).

One can affirm with a high likelihood that the total social impact of a restriction of PFAS used in the
production of razors and blades along the whole supply chain would be larger than 288 million EUR,
once one considers all other economic operators having a business link to blade edge coatings and
razors.

4.5. Cost-effectiveness ratio

A potential broad restriction would have disproportionate socio-economic implications on the EEA
society. Overall, the total impact of a REACH restriction of PFAS is monetised at 2.7 billion EUR over a
four-year horizon (conservative estimates in net losses), consisting of: social impacts from
unemployment in the EEA, economic impacts (EBIT loss) and economic impact deriving from
substitution costs for the Participating Manufacturers. The estimates reported in this socio-economic
analysis should be considered as a minimum (lower bound) of the expected impacts of a restriction
upstream in the EEA supply chain. This estimate does not cover the downstream users of PFAS-based
articles and other companies in the supply chain working with the Participating Manufacturers.

As reported in Section 4.1., more than 50% of the purchased PTFE is used during the manufacturing of
the blades. The remaining purchased quantity of PTFE remains on the final razor blades. As shown,
there are strict waste management measures in place during the manufacturing cycle. Therefore, it is
assumed that there are no major emissions taking place during the manufacturing of the razor blades.
Even though there are also no expected emissions at the end-of-life, for the calculation of the cost-
effectiveness ratio, this assessment conservatively makes use of the amount of PTFE that remains on
the blades as a maximum value of the emissions, which equals 595 kg of PTFE. This is a conservative
estimate and is not equal to the final emissions considering approximately 50% of the blades produced
are exported outside EEA. In reality, the emissions will be substantially lower than 595 kg.

The cost-effectiveness ratios is:

= 2.7 billion EUR / (595 kg/year x 30 years>°) = 149,541 EUR/kg.

%9 Based on Annex E of PFAS restriction proposal which projects the baseline tonnage and emission estimates for a time path
of 30 years (2025-2055).
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Taking into account these total conservatively estimated emissions of PFAS a theoretical full ban,
applying no concentration limit, would be disproportionate. The total cost for the Participating
Manufacturers of the proposed restriction is estimated to be at least 149,541 EUR per kg of PFAS
emissions prevented, averaged over 30 years.

This cost-effectiveness ratio can be compared with the benchmark of 50,000 EUR/kg, which is the
threshold beyond which a restriction is clearly disproportionate and should not occur (Oosterhuis et
al., 2017).%% This study is always referenced as a benchmark by SEAC in REACH restriction opinions for
substances with environmental concerns (e.g., ED, PBT).

Therefore, in the case of a PFAS (PTFE) restriction used in the production of razor blades, the cost
per kg of avoided PFAS (PTFE) emissions is estimated to be more than 149,541 EUR/kg for all
releases. This cost-effectiveness ratio is considered high enough to justify a time-limited derogation of
at least 12 years for the use of critical fluoropolymers, such as PTFE in the production of razor blades.

Even under the worst-case scenario where all purchased PTFE (1,287 kg) is emitted on a yearly basis,

the resulting cost-effectiveness ratio would still exceed the threshold.®!

60 OOSTERHUIS, F., BROUWER, R., JANSSEN, M., VERHOEVEN, J., LUTTIKHUIZEN, C., 2017. Towards a proportionality
assessment of risk reduction measures aimed at restricting the use of persistent and bioaccumulative substances. Integrated
Environmental Assessment and Management, 13, 1100-1112.

61 2,669 million EUR / (1,287 kg/year x 30 years) = 69,091 EUR/kg.
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5. Conclusion

This SEA and AoA identifies the main potential negative consequences that European society at large
faces from the potential REACH restriction of PFAS used in the production of razors and blades. This
analysis has been performed in line with existing ECHA guidance under REACH. The results are based
on a detailed questionnaire focused on the EEA industry, with market share coverage of 90% to 95%
of the EEA razor blades market.

Based on the highly representative survey and the detailed SEA and AoA, the report concludes that
a broad restriction without a long-term derogation for the use of PFAS in the manufacturing of razor
blades for shaving will have disproportionate negative impacts on the European economy and
society. This report reasonably justifies the following request:

e a derogation for the placing on the market of razor blades containing PFAS until 13.5
years after the entry into force,

e a derogation for the manufacture, marketing, and use of PFAS and the placing on the
market of substances, mixtures and articles containing PFAS to manufacture razor
blades for shaving until 13.5 years after the entry into force.

Therefore, we request the following text to be included in the restriction:

e By way of derogation, paragraphs 1 and 2 shall not apply to: Coatings in razor blades used
for shaving until 13.5 years after the entry into force.

e By way of derogation, paragraphs 1 and 2 shall not apply to: The manufacture of razor
blades used for shaving until 13.5 years after the entry into force.

That conclusion is founded on the following:

e Razor blades manufacturers are heavily dependent on PTFE. The PFAS restriction would
render obsolete current blade-making technology and manufacturing processes in the EEA.
The Participating Manufacturers studied in this analysis have an aggregate revenue related to
the sales of razor blades of more than 1.3 billion EUR in the EEA market alone. The Participating
Manufacturers have various manufacturing plants for razor blades in the EEA, namely in
Germany, Poland, Czech Republic, France, and Greece. These EEA sites produce more than 11
billion cartridges and disposable razors per year with approximately 50% being exported out
of EEA.

e In light of the high potential for, and consumer impact of, skin-related issues, high-
performance razors are essential to minimize the risk of skin damage, irritation, and
discomfort — both during and after shaving. Inferior razors may result in or worsen issues such
as sensitive skin, inflammation, redness, ingrown hairs, and razor bumps. Modern razors are
engineered with consumers’ safety and comfort in mind, and significant advancements have
been made to improve the shaving experience while minimizing skin-related concerns.

e Despite decades of extensive research, there is no evidence of technically suitable,
economically feasible and readily available alternatives to PTFE in wet shaving products or
the manufacturing process for those products, that provide comparable product and
manufacturing performance benefits. In particular, there are no alternatives to PTFE for low-
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friction blade coatings. Extensive research has demonstrated that, for various reasons, the
technical performance of PTFE coating remains unmatched by alternative materials. For
instance, cured silicone oil, despite reducing friction, lacks durability and can only last for one
or two shaves. Likewise, ceramic, while also providing a low coefficient of friction, is too thick
to be used on razor blades.

e Inthe case of a restriction on PFAS (PTFE) used in the production of razor blades, the cost per
kg of avoided PFAS (PTFE) emissions is estimated to be at least 149,541 EUR/kg for all releases
for over 30 years under a conservative estimation on the emissions. This cost-effectiveness
ratio is considered high enough to justify a time-limited derogation of at least 12 years (with
an additional 18-month transition period, adding up to 13.5 after the entry into force) for
the use of critical fluoropolymers, such as PTFE in razor blades production.

e The total monetised impact of a PFAS restriction is calculated as more than 2.8 billion EUR
in a 4-year horizon for the manufacturers of razor blades. This sum includes approximately
43 million EUR of economic impact driven by substitution costs for the manufacturers of razor
blades; 2.5 billion EUR of economic impacts (EBIT losses) and 288 million EUR of social impact
deriving from unemployment. This is a conservative (lower boundary) estimate. The actual
cost may be significantly higher as the PFAS restriction may lead to other costs for the
manufacturers of razor blades in the EEA.

e In terms of business and market impacts, a broad restriction would force all companies
currently manufacturing razors and blades to cease production and business activities related
to products that include PFAS. It is estimated that the total development and launch to the
EEA market of PFAS-free products, with an alternative to the PTFE coating, would potentially
take at least 15 years for a large and successful product or process and would cost more than
132 million EUR.

e Non-EEA manufacturers that are not subject to the PFAS restriction would have a
considerable competitive advantage compared to EEA manufacturers. Hence, a PFAS
restriction in the EEA will have impacts on the competitiveness of the EEA markets, on
competition in the EEA, and on innovation. Downstream sectors in the EEA that rely on razors
and blades would face large-scale negative consequences. An adverse impact on the EEA razor
blades market will adversely affect the trade balance of the region.
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TOPSOE

Public consultation on restriction on the manufacture, placing on the
market and use of per- and polyfluoroalkyl substances

Summary

This document is based on insights from our production facility and supplier data and represents
the view of Topsoe on the proposal of Restriction on the manufacture, placing on the market and
use of PFASs published by ECHA 23 March 2023. Fluoropolymer coatings play a key role in our
production facility. Inclusion of fluoropolymers in the restriction of PFAS will negatively impact
Topsoe's capabilities to provide safe working conditions and mitigate environmental risks.
Fluoropolymers should not be taken in scope of this proposal. In case they remain, the maximum
derogation time is required.

Initial thoughts

Foremost, Topsoe would like to emphasize its support to the EU in reducing environmental
pollution by eliminating long lasting water soluble polyfluoroalkyl substances (PFAS). However, it is
problematic that the scope of the proposed restriction is so broad, and even targets substances
without proven hazardousness. A blanket, non-risk-based ban of this many chemicals without
regard to the use and societal benefit vs. impact may have catastrophic effects. The lack of
considerations for the chemical industry is particularly worrying for Topsoe. This work will highlight
the expected impact upon Topsoe’s production facilities as well as two examples of fluoropolymer-
dependent emission solutions.

Impact on Topsoe’s production

Topsoe operates one EU manufacturing site in Denmark (estimated annual turnover 100-500
million euros). A second manufacturing site, also in Denmark, is currently in the process of being
build. The existing site manufactures inorganic catalysts, and the upcoming site will manufacture
high temperature solid oxide electrolyzer cells (SOEC) which are key to the transition to the clean
energy economy. Topsoe does not manufacture any products that are considered PFAS.

At Topsoe's catalyst manufacturing site, the PFAS type of largest concern is

fluoropolymers. Fluoropolymers are used for their thermal and chemical resistance properties and
are found as coatings on several component categories, such as gaskets, valves, instruments and
PPEs. They were particularly chosen for their safety enhancing properties. The proposing countries
are aware of these properties as mentioned in Annex E of the restriction proposal. These properties
of fluoropolymer coatings lead to increased durability of its coated articles versus non-PFAS
alternatives. Durability is extremely important to Topsoe given the hazardousness of the chemicals
used in production. The increased durability of components means fewer replacements necessary
and thus lower exposure risks of chemicals to workers and the environment. Furthermore, there is
currently an ongoing analysis on using fluoropolymer coated pipes to reduce non-chemical related
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accident rates during cleaning. In other words, fluoropolymers aid in improving workplace safety
and reducing environmental exposure risks.

Topsoe reached out to all our spare part suppliers, the majority of which are providers of
fluoropolymer coated parts. A substantial number of suppliers have stated they will have difficulties
in finding technically comparable and safe alternatives. In addition, a large amount of time is
necessary for the development of documentation for technical and safety feasibility and on the
hazard properties and relevant risk management measures. To prevent regrettable substitution, a
longer time span is required than currently provided by the proposal.

To summarize, Topsoe as a downstream user of fluoropolymer coated parts, is highly dependent
on suppliers to offer technically comparable and safe alternatives. Based on information provided
by suppliers, the current proposal does not provide enough time to find safe alternatives.
Therefore, this proposal poses a serious threat to Topsoe’s capabilities to provide safe working
conditions and mitigate environmental risks.

Emission solutions

As stated above, Topsoe does not manufacture any PFAS. However, Topsoe does provide two
emission solutions, Wet gas Sulfuric Acid (WSA) technology and CataFlex that rely on PFAS. Both
products are catalytic solutions that require fluoropolymers due to the operating environment.

WSA technology removes > 99,5% sulfur from dilute or lean off-gases and waste streams across
many industries (e.g., paper & pulp, petrochemicals, metallurgy, etc.) to produce sulfuric acid. The
high thermal and harsh chemical environment would result in fast degradation of the installation,
were it not for fluoropolymers. Topsoe has co-signed a joint submission on the necessity of
fluoropolymers in WSA technology (see submission e31402ec-cd57-4a11-b8e5-d5d8519afbc?).

CataFlex is a filter, as part of a larger filter system, for the removal of NOx and dioxins from exhaust
gases. The filter bags used are coated in fluoropolymers required to resist the high temperatures of
the exhaust gases. CataFlex is easy to implement in combination with existing dust filters and does
not require any additional reaction conditions.

Both emission cleaning solutions require fluoropolymers to operate in harsh chemical and/or
thermal conditions. Without fluoropolymers, neither of these technologies would be possible and
the respective emissions and/or any associated costs would go up. As a downstream user of PFAS
articles for chemical treatment, Topsoe depends on suppliers to offer these products to be able to
provide these solutions.

Aside from these existing products, Topsoe is investigating possibilities to utilize our long-standing
expertise on catalysis gained via research and development over decades, to remove PFAS from
exhaust emissions. This idea is derived from CataFlex, in terms of using a fluoropolymer coated
filter bag to clean exhaust emissions. However, in this case short chain gaseous PFAS would be
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catalytically decomposed instead of NOx or dioxins. This is based on the suspicion that these
molecules are released from waste incinerators or PFAS manufacturing plants. Unfortunately, this
project is still in an early stage and hindered by limited availability of data on the origin of these
emissions. A joint effort from industry and governments could lead to finding the source of PFAS
emissions. Topsoe believes this targeted approach would be better to tackle PFAS pollution than
via this unprecedented PFAS blanket ban.

Conclusion

The primary PFAS of concern for Topsoe are fluoropolymers. Various investigations on the stability
of the fluoropolymer coatings have not given any indications of erosion or degradation of the
material. The restriction proposal for PFAS in its current form will heavily affect Topsoe’s production
sites and specific products. Given the stability of fluoropolymers and their technical importance, we
consider that these materials should not be in the scope for the proposal.

Based on information provided by spare part suppliers, finding technically comparable and safe
alternatives will be difficult in the short timespan given in the proposal. Developing an alternative
to fluoropolymers, establishing documentation for technical and safety feasibility, documentation
on hazard properties and relevant risk management measures, will take a long time. If
fluoropolymers remain in the restriction as is, a maximum derogation time is needed.

Key points
Topsoe relies on fluoropolymers for both occupational and environmental safety. Furthermore, no

emissions are expected. Hence:

e Fluoropolymers should be taken out of the proposal's scope.
e The maximum derogation time is needed to establish technically comparable and safe
alternatives to prevent regrettable substitution, if fluoropolymers remain in the proposal.
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[bookmark: _GoBack]Comments from the Swedish Food Agency regarding the Reach Annex XV report – Proposal for restricting Per- and polyfluoroalkyl substances (PFAS) 



The Swedish Food Agency welcomes the Annex XV report on the restriction of per- and polyfluoroalkyl substances (PFAS) and supports to the proposed Annex XVII entry put forward by the authors of the Annex XV report. 

	

Food and drinking water are today the main exposure sources of PFAS for humans and many European citizens exceed the health based tolerable weekly intake via food and drinking water. Restrictions of PFOA and PFOS the last decade have gained success leading to reduced levels in both food and environment. Thus, the Swedish Food Agency is of the opinion that a broad restriction is the most rational and efficient way to manage this large group of substances given the high risks associated with its problematic properties and extensive use area. 



The challenges with recontamination in material recycling would be significantly alleviated through a broad restriction as compared to a targeted alternative. The Swedish Food Agency has taken notice of this being an issue of concern in the parallel restriction process of PFHxA and the possible contamination of PFHxA in for example food contact material (FCM) through recycling. This, since non-FCM paper and cardboard are not covered by the targeted PFHxA-restriction being proposed by the Commission. The Swedish Food Agency agrees also on the benefits of a restriction regarding controlling PFAS in imported articles. 



The Swedish Food Agency shares the rationale behind the proposed scope of the restriction, i.e. simultaneously restricting all production and use (with some derogations) of an entire group of substances. The main reasons why the measures put forward within the chemical control system must aim at limiting emissions of all PFAS to a minimum are: 



· risks of PFAS-emissions are of non-threshold nature, i.e., the intrinsic properties of PFAS, foremost their persistence and mobility in combination with negative effects on human health and environment, will inevitably lead to rising exposure levels in all biota and negative effects. 

· when PFAS is spread in the environment they end up in food and drinking water, which are the main sources of PFAS for humans. PFAS exposures in large population groups exceeds what at present is defined as a safe level, i.e., tolerable weekly intake (TWI). Exposures to multiple PFAS cannot, even to date, be avoided and combination effects are expected. 

· remediation of PFAS-polluted land and water is technically challenging or in some instances not even possible as well as extremely costly to society, not 

only in monetary terms but also regarding depletion of material and energy resources. 

· there are alternatives to PFAS in many applications, and restriction per se is a very strong incentive to stimulate further development of alternatives; 

· a complete PFAS ban will most likely be economically beneficial to society in the long run, although costly in the short term and related to negative consequences for individual companies and in some extent for the society. 
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Specific Information Requests

6. Missing uses — Analysis of alternatives and socio-economic analysis:

Sector and uses
Sector: Textile machinery; machinery equipment for the textile industry
use: fluoropolymer and PFPE applications in machines produced by the sector

Components made from fluoropolymers (FP) and PFPE are essential functional parts in several types
of machines used in the textile industry:

- Textile machines for the production of textile materials (for the production of material for
clothing, home textiles and technical textiles), e.g. machines for chemical fibre and filament
production, spinning and twisting machines, machines for nonwovens production, weaving
and weaving preparatory machines, knitting machines, washing machines, singeing machines,
dyeing machines, impregnating machines, drying machines

- Pressure vessels for thermochemical treatment of textile recycling material in order to enable
circular economy

- Fully automatic chemical dispensing systems (used in various industries apart from textile
industry: chemical, pharma, food)

- Heat recovery systems for reduction of need for fossil fuel based thermal process energy

- Caustic revovery plants, wastewater treatment technology

FP and PFPE are used in textile machinery due to their temperature, pressure and chemical
resistance and sliding properties

- as sealing materials to maintain function, reduction of maintenance and prevent leakage,

- as construction and coating materials for components to ensure energy efficiency of
machines, material efficiency of components (reduction of wear) and highest fabric quality of
processed textiles,

- as part of lubricants: Lubricants with PTFE or PFPE are indispensable when used at high
temperatures and in harsh conditions,

- in electrical components as part of drive and controlling to protect them against chemicals and
high temperatures

The sliding properties of PTFE components play a particularly important role in machines for
nonwovens, dyeing machines and textile dryers, for example. This is particularly the case with water-
saving dyeing machines and machines designed for flexible processing of different materials and
carrying out different finishing processes. Both are among the core competencies of European
manufacturers.

PTFE has been evaluated as "polymer of low concern". PTFE has been shown to be chemically
stable, non-toxic, non-bioavailable, non-water soluble and non-mobile2. Furthermore, Henry et al.
(2018) declare all fluoropolymers to be polymers of low concern (for these reasons, fluoropolymers are
also approved, for example, as materials for food contact or in medical technology). In addition,
fluoropolymers are used in textile machines in most cases inside the machines. They are replaced
(spare parts case) or disposed of (dismantling of the machine) by skilled personnel.

On the one hand, FP in textile machines do not have any significant impact on the environment and
people. On the other hand, there are no technically and economically feasible alternatives at EiF.
Therefore, the use of FP in textile machines should be out of the scope of the PFAS regulation. If this
will not be agreed, a transition period of 18 months and a 12-year derogation is necessary (i.e. until
2040).

2 Henry, B. J; Carlin, J. P; Hammerschmidt, J. A; Buck, R. C; Buxton, L W.; Fiedler, H.; Seed, J.; Hernandez, O. A Critical
Review of the Application of Polymer of Low Concern and Regulatory Criteria to Fluoropolymers. Integr. Environ. Assess.
Manage. 2018, 14 (3), 316-334.





a) The annual tonnage and emissions and type of PFAS associated with the relevant use.

Due to their price, FP and PFPE are only used in textile machines where it is absolutely necessary.

For information about components, that are used in textile machines, please see the confidential
attachment.

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

In addition to the key functionalities mentioned at the beginning, there are further reasons for the
relevant use in dyeing machines, for example, with regard to sustainable textile production:

- PTFE semi-finished products ensure there a sliding and gentle contact with the textile fabric in
ecologically important treatments with very little water and process chemicals. In the past,
machines were flooded with so much water that the fabric floated during the process and there
was no need for PTFE surfaces. By developing resource-saving and ecological processes, the
use of water, energy and chemicals could be reduced by about 2/3.

For example, in applications with little water (low filling level), the PTFE fabric slide is used to
treat sensitive fabrics with high running smoothness, low abrasion in temperature ranges up to
140°C. Without the PTFE fabric slide, such an application would not be possible; much more
water would be required for the sliding film.

- For a functioning circular economy, highly flexible textile machines are required that can
process the recycled materials as gently as possible.

More detailed justifications why FP and PFPE are indispensable components in textile machines are
given in the confidential attachment.

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

The planned ban on the use of FP and PFPE in textile machinery would jeopardize the
competitiveness of companies in that EU industry sector as well as the technological sovereignty and
security of supply of the EU textile industry.

The estimated numbers of companies are given in the confidential attachment.

d) The availability, technical and economic feasibility, hazards and risks of alternatives

For many years, the core competencies of German textile machinery have included energy and
resource efficiency as well as machines and processes for the production of textile materials that meet
the highest quality standards. This applies not only to materials for the production of apparel and home
textiles, but also to technical textiles as well as machines for textile recycling, wastewater treatment,
heat recovery and chemical dosing systems.

To be able to offer this performance level to customers in the EU and worldwide, the use of FP and
PFPE for certain machines and processes is necessary to ensure quality and efficiency in the textile
industry (as explained above and in the confidential attachment).

There are limited alternatives to the use of FP and PFPE with considerable disadvantages:

- Possible alternatives for PTFE suffer from the fact that they are always inferior in at least one
performance property, such as temperature resistance, temperature range or availability. This
goes with early replacement needs, additional energy consumption and loss of quality of the
processed textile material.

- Inconsistent and unreliable long-term mechanical integrity of other materials than PTFE do not
meet the requirements of the textile industry (e.g. high velocities, the required long service life,
high flexibility in production processes). Other design solutions — if even possible — would be
associated with less flexibility and higher costs. Both cannot be considered as an alternative.

- For FKM, too, there are yet no alternatives in terms of their chemical and thermal resistance; they
are not expected even in the medium term.

- Since PTFE and FKM are some of the most expensive materials, they are used in textile
machinery only where there is a technical necessity.





f)

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 requlatory approvals) and the
major challenges encountered with alternatives which were considered but subsequently

disregarded.

It is hoped that new materials and coatings will come onto the market in the next few years so
that textile machinery manufacturers will be able to use them for some components as alternative
material. Qualification of alternative materials for FP and PFPE requires extensive testing and
even longer trials for component testing and application engineering. However, regarding parts
like for example seals, shut-off flaps and valves no alternatives are in sight.

the type and magnitude of costs associated with substitution

If the EU were to implement the complete ban on all PFAS substances planned in the near
future without exceptions for the textile machinery industry, textile machinery manufacturers
would be faced with a great deal of additional work in R&D and application technology in the
short term. The efforts in R&D have already risen sharply due to the supply chain problems
caused by the Corona crisis and the Ukraine war, and still remain high. The additional effort
required for material qualification, testing and trials would lead to a drastic increase in R&D
costs which cannot be borne by customers. One company estimated that costs would roughly
double due to higher staffing levels required for R&D and technical center. Also in view of the
non-given risk of PTFE, the application of FP and PFPE in the textile machinery branch should
be exempted from the PFAS regulation. At least, the predominantly medium-sized textile
machinery industry in Germany (and Europe) should be granted a longer transition period for
the realization of these R&D tasks.

the time required for completing the substitution process

In addition to a transition period of 18 months, a 12-year derogation is necessary (i.e. until 2040).
A transition period of 18 months is too short to develop alternatives for the required PFAS
applications in the textile machinery industry. A period of several years is already required to
test possible alternatives for functionality, safe application and textile-technological conditions
of use.

A possible conversion to other materials requires various certification processes (e.g. for
pressure vessels). These certifications can only be tackled by the suppliers after successful
testing in textile machinery.

information on possible differences in functionality and the consequences for downstream users
and consumers

Differences in functionality as explained under d).
The service life of the parts varies depending on the type of machine and the textile processes
carried out by the operator.

information on the socio-economic impacts for companies
If available, please provide the annual value of EU sales and profits of the relevant sector, and
employment numbers for the sector.

Maintaining of competitiveness of European textile machinery industry and jobs in the EU
The textile machinery industry has strong roots in the EU, especially in ltaly and Germany.
Besides, there is a significant industry in Belgium, France, The Netherlands, Portugal, Spain and
Sweden. Apart from local textile machine manufacturers in the Czech Republic, engineering
companies in this country and in Bulgaria act as sub-contractors / extended workbench partners.

Production, placing on the market and putting into service of the parts mentioned in the
confidential attachment would no longer be possible in the EU after a ban of FP and PFPE. The
machines that need these indispensable parts could no longer be manufactured in the EU.





The additional high R&D costs explained under i) would put the predominantly medium-sized
companies in the textile machinery industry at a disadvantage compared to non-EU suppliers.
This would mean additional burdens to the already existing supply chain/sourcing problems and
current shortage of skilled labor. A derogation until 2040 would permit a longer period for R&D.

Market surveillance cannot prevent non-EU import of textile machinery with FP components:
There is no standardized analysis method to detect products containing PFAS. Thus, neither the
import into the EU of FP and PFPE spare parts separately nor inside textile machines could be
prevented. For example, Chinese manufacturers of man-made fibre equipment and dyeing
machines would therefore be able to supply them with PFAS parts to customers in the EU without
any problems. This would mean a distortion of competition for EU textile machine manufacturers.

For availabe statistical data please see the information in the confidential attachement.

Maintaining of competitiveness of European textile industry and jobs in the EU

The Industrial Strategy of the EU values the textile industry as one of 14 strategic industrial
ecosystems of the EU. The industry not only supplies the population with clothing, but also
produces technical textiles for the medical sector, among other things, in addition to household
and home textiles.

The EU Commission wants to make the European textile industry not only sustainable but more
crisis-proof and resilient. The textile sector, especially dyeing and drying companies, are strongly
affected by the high energy costs. The industry in the EU should not be saddled with additional
costs and burdens. A ban of FP and PFPE use in textile machines would cause additional costs
as a result of lower functionality of the affected components and machines.

The spare parts demand for machines on the market could not be covered from the EU: The EU
textile industry would no longer be able to have the repair of machines already in use in the EU
carried out with original FP and PTFE spare parts. It would have to accept losses in quality and
efficiency or would try to source the spare parts in non-EU countries. Neither of these can be in
the interest of the legislator.

Non-EU textile companies are able to continue using FP and PFPE in textile machines and could
gain significant competitive advantages.

A derogation until 2040 would permit to maintain production quality and costs in the textile
industry and reduce the risk of job losses.

For availabe statistical data on both sectors please see the information in the confidential
attachement.
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Daikin Chemical Europe GmbH (DCE) is the German subsidiary of the Chemicals
Division of Daikin Industries, Ltd, headquartered in Osaka, Japan. Daikin Industries is
one of the world’s leading producers of fluorochemicals.

DCE has several subsidiaries dedicated to the manufacture of different types of
fluorochemicals in the EU, including:

e Daikin Chemical France, where PFAS are used as additives, monomers, as well
as polymerisation aid (APFHX) in the production of fluoroelastomers (FKM).

e Daikin Compounding lItaly, focused on PTFE micropowders, FEP, PFA, ETFE
and recycled PTFE.

e Daikin Refrigerants Frankfurt GmbH, dedicated to the recovery and reclamation
of used hydrofluorocarbons (HFCs) for resale on the EU market.

DCE welcomes the opportunity to reply to this consultation and submit its views on the
proposal to restrict all PFAS substances under REACH.

DCE is a member of PlasticsEurope’s Fluoropolymer Group, the Performance
Fluoropolymer Partnership (PFP), the Alliance for Telomer Chemistry Stewardship
(ATCS), as well as the CEFIC sector groups FluoroProducts and PFAS for Europe
(FPP4EU) and European FluoroCarbons Technical Committee (EFCTC), the European
Partnership for Energy and the Environment (EPEE), and Japan Business Council in
Europe (JBCE). DCE supports the comments on the restriction proposal that these seven
organisations have submitted to this public consultation.

In this contribution, DCE would like to share the serious concerns that the company holds
about the restriction proposal’s legal and scientific validity due to deficiencies in the
dossier’s risk justification. DCE has also identified significant gaps in the currently
proposed exemptions, which demonstrate that the restriction proposal lacks an
appropriate assessment of the dossier's socio-economic consequences and available
alternatives.





1. Persistence does not necessarily represent a risk, especially where
there is no evidence of adverse effects on human health and the
environment

The Dossier Submitters indicate that persistence is a major concern and uses it as the
main criterion for justifying the restriction. While DCE understands that persistent
chemicals can be a possible concern under certain circumstances —due to the potentially
increasing presence in the environment from emissions—, we would like to underline that
persistence does not constitute a hazard per se. Furthermore, the persistence of a
substance does not eliminate the need for a risk assessment based on evidence of
adverse effects and environmental releases.

It should also be highlighted that persistence equals high stability, which is a crucial
function of fluorochemistry, and allows the production of durable, resistant materials used
in safety-critical applications, or in harsh environments. For instance, fluoropolymers
contribute to achieving the EU’s policy objectives in the field of climate change, helping
it on its trajectory towards a carbon-neutral economy by reducing air pollution and
allowing the development of e.g., semiconductors, lithium-ion batteries, fuel cells or large
energy storage devices.

We believe that it is critical to work towards acceptable conditions for a continued use of
PFAS substances. While certain responsible manufacturing requirements are already
foreseen under paragraph 5a), which restricts the manufacturing of PFAS with PFAS
polymerisation aids, we believe that the implementation of responsible manufacturing
obligations based on monitoring and further reduction of emissions remains the most
promising path forward.

For this purpose, the restriction proposal should provide for the possibility of
implementing responsible manufacturing practices, notably for fluoropolymers and
fluorinated gases, i.e., allowing production where emissions are proven to be negligible
based on regular monitoring and reporting activities.

2. The pre-requirement of unacceptable risk is not fulfilled

Under Article 68 of the REACH Regulation, substances have to pose an “unacceptable
risk to human health or the environment” in order to be restricted.

In the framework of Article 57(f) of REACH, the European Court of Justice determined
the criteria that have to be fulfilled in order for a substance to be of an “equivalent level
of concern” to PBT (persistent, bioaccumulative, toxic) or vPvB (very persistent, very
bioaccumulative) substances. These criteria were further clarified in the T-636/17 case
of 20 September 2019 concerning endocrine disruptors, in which the Court reiterated
that the equivalent level of concern requires “an actual analysis of the hazards linked to
the intrinsic properties of the substance under consideration” and “the demonstration that





the serious effects on human health or the environment of the substance under
consideration™.

The REACH restriction proposal on all PFAS relies on the persistence of all PFAS, in
combination with other hazardous properties such as mobility, and considers them in a
similar manner to PBT/vPvB properties, with any release being a proxy for unacceptable
risk:

PFASs should be treated as non-threshold substances for the purpose of risk
assessment in a similar manner to PBT/VPvB substances. Their releases can be
accordingly used as a proxy for risk. 2

In this regard, we would like to note that the proposed definition is based on the OECD
Per- and Polyfluoroalkyl Substances (PFAS) project, which indicates that “[the general
definition of PFAS] does not conclude that all PFASs have the same properties, uses,
exposure and risks”. In fact, it acknowledges that these substances vary widely in their
physical and chemical properties®.

Moreover, the Restriction Dossier does not derive a conclusion on bioaccumulation,
toxicity and/or mobility criteria for each substance or subgroup of substances.

Fluoropolymers, for example, are generally very high molecular weight polymers, non-
toxic, not bioavailable, non-water soluble and non-mobile molecules, and are deemed
as such to have no significant environmental and human health impacts®.

In the case of the F-gases in scope of the restriction proposal, these were only included
because they degrade to Trifluoroacetic acid (TFA). However, TFA has biological
properties that differ significantly from the longer chain PFAS (e.g., PFOS, PFOA, PFHXS
or C9-C14 PFCAs).% Although TFA salts are persistent in the environment, this
persistence does not represent a major concern because TFA does not react with

! Judgment of the General Court (Fifth Chamber) of 20 September 2019, PlasticsEurope v European
Chemicals Agency,
https://curia.europa.eu/juris/document/document.jsf?text=&docid=217994&doclang=EN.

2 European Chemicals Agency (ECHA), Annex XV Restriction Report on Per- and polyfluoroalkyl substances
(PFAS), https://echa.europa.eu/documents/10162/1c480180-ece9-1bdd-1eb8-0f3f8e7c0c49, p. 48.

3 OECD, the Environment Directorate, Chemicals and Biotechnology Committee, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical Guidance, July 9,
2021, ENV/CBC/MONO(2021)25, No.61, Paris.

4 Henry B. J., Carlin P. J., Hammerschmidt J. A., Buck, R. C., Buxton W., Fiedler H., Seed J., Hernandez O,
(2018), A Critical Review of the Application of Polymer of Low Concern and Regulatory Criteria to
Fluoropolymers, Integr Environ Assess Manag 2018:316-334,
https://setac.onlinelibrary.wiley.com/doi/epdf/10.1002/ieam.4035;_Korzeniowski S.H., Buck, R. C., Newkold
R. M., El kassmi A., Laganis E., Matsuoka Y., Dinelli B., Beauchet S., Adamsky F., Weilandt K. ,Soni V.,
Kapoor D., Gunasekar P., Malvasi M., Brinati G., Musio S, (2022), A critical review of the application of
polymer of low concern regulatory criteria to fluoropolymers II: Fluoroplastics and fluoroelastomers, Integr
Environ Assess Manag 2022:1-30, https://setac.onlinelibrary.wiley.com/doi/epdf/10.1002/ieam.4646

5 UNEP EEAP 2022 Assessment Report, p. 25,
https://ozone.unep.org/system/files/documents/EEAP-2022-Assessment-Report-May2023.pdf.



https://curia.europa.eu/juris/document/document.jsf?text=&docid=217994&doclang=EN

https://echa.europa.eu/documents/10162/1c480180-ece9-1bdd-1eb8-0f3f8e7c0c49

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

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



biomolecules. As TFA and its salts are easily excreted by animals and plants, therefore,
they do not bioaccumulate in food chains. Next to their low toxicity to animals and plants,
there are wide margins between current/ projected exposures and toxicity values.®

Furthermore, the hazard assessment covers substances that are already restricted or
banned under REACH and for which it has been demonstrated that they do pose
concerns for human health and/or the environment, e.g., PFOS, PFOA, PFHxS’. As
these compounds do not fall within the scope of the restriction proposal, in line with its
paragraph 9, their specific hazard properties shall not be used to justify the need for a
restriction on additional PFAS or PFAS groups. Most importantly, it should not be
assumed that all PFAS have an “equivalent hazard and risk”, as indicated in the
Restriction Dossier®. The hazard assessment should, instead, provide a more detailed
analysis of the substances that are specifically targeted by this restriction. This has also
been highlighted by the ruling of the European Court of Justice in the C-144/21 case,
which underlined the obligation to demonstrate that the socio-economic benefits
outweigh the risk to human health or the environment arising from the use of the
substance and that there are no suitable alternative substances or technologies.®

Based on all the above, we believe that there is no sufficient scientific basis to refer to
the potential “irreversible adverse effects on the environment and on human health over
time°, especially not for fluoropolymers and F-gases. Such vague assumptions do not
constitute a demonstration of unacceptable risk as required by REACH. Therefore, we
request that additional data is provided to adequately assess the effects of
fluoropolymers and F-gases on human health and the environment, and that such
assessment is carefully reviewed by the Risk Assessment Committee (RAC).

3. The Restriction Dossier is based on far too many uncertainties for
crucial aspects to justify the use of the precautionary principle

The application of the precautionary principle requires some minimum scientific and
objective justification. The preliminary conditions for it to be applied are stated in the
Commission’s Communication from 2 February 2000, including (1) identification of

6 UNEP EEAP 2022 Assessment Report, p. 292.

7 The first non-polymer, long-chain perfluoroalkyl substance to be restricted was perfluorooctane sulfonate,
PFOS (Annex I, Part A. Regulation (EU) 2019/1021 of the European Parliament and the Council), followed
by perfluorooctanoic acid, PFOA (Commission Regulation (EU) 2017/1000). Additionally, long-chain (C9-
C14) perfluorocarboxylic acids, and perfluorohexane sulfonate (PFHxS) have been restricted under REACH
after having been identified as Substances of Very High Concern (SVHCSs).

8 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFAS), p. 21.

9 Judgment of the General Court (Fourth Chamber) of 20 April 2023, Parliament v Commission,
https://curia.europa.eu/juris/document/document.jsf;jsessionid=0530C1616E39D3668F8DBFDCCE7EAD4
9?text=&docid=272682&pagelndex=0&doclang=FR&mode=Ist&dir=&occ=first&part=1&cid=2500189.

10 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFAS), p. 50.





potentially adverse effects, (2) evaluation of scientific data available, and (3) extent of
scientific uncertainty*.

It is concerning that large parts of the Restriction Dossier are based on assumptions
about possible future effects that are not corroborated by scientific evidence and data.

The Restriction Dossier provides some quantitative assessment of expected releases by
sector. However, it fails to provide evidence that would support the claim that emissions
could reach a level of concern that could represent a risk. In fact, the Dossier Submitters
indicated that “uncertainty in the quantities of PFASs used increases over time™?2.

Moreover, the Restriction Dossier does not sufficiently address the technologies that are
commercially available and increasingly in use to minimise emissions to the environment,
and the amounts of releases that result and could result in the future with these
technologies. For instance, DCE has introduced wastewater treatment best available
techniques (BAT) that have proven to be very effective in minimising emissions from
fluoropolymers’ production. Further information on these technologies is provided in a
separate report.

In addition, it is worth noting that there is targeted legislation already in place to deal with
F-gases, including the Montreal Protocol (Kigali Amendment) and the EU F-Gas
Regulation, which will be reinforced by its revision expected to enter into force on 1st
January 2024. This legislation adequately addresses concerns in terms of containment,
leakage management, proper handling, reporting, end-of-life procedures (including
provisions and incentives for recovery and reclamation operations, which will be
extended to hydrofluoroolefins (HFOs) in the revised legislation); and provides an
ambitious schedule for the phasing-down of hydrofluorocarbons (HFC). It is absolutely
necessary that risk management measures under REACH are compatible with parallel
environment-related legislation, avoiding conflict of any type.

Based on this, we believe that the assumptions on which the Restriction Dossier relies
do not constitute a sufficient basis to justify such a broad use of the precautionary
principle, especially not for fluoropolymers and F-gases. At least some additional
gquantitative assessment should be conducted in order to reduce the uncertainties in the
Restriction Dossier’s assumptions about an increasing and long-term exposure and the
resulting adverse effects, which are all crucial elements that have to be assessed in order
to justify a restriction.

11 European Union: European Commission, Communication from the Commission on the precautionary
principle, 2 February 2000, COM(2000) 0001 final, available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:52000DC0001&from=EN.

2 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFAS), p. 188.



https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52000DC0001&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52000DC0001&from=EN



4. Reflections on the PFHXA restriction proposal

4.1. Focus on consumer uses

The European Commission recently published the legislative draft for the REACH
restriction on PFHXxA, its salts and related substances.'® As DCE, we support the
Commission’s approach which, in contrast with the initial proposal, targets well-defined
categories of products intended for the general public, those that historically lead to the
highest potential exposure. This generally leaves out fluoropolymers, which are mainly
used for professional and industrial applications and have a better environmental profile
compared to C6 side-chain fluorinated polymers.

In this regard, we believe that a similar approach could be implemented in the context of
the restriction proposal on all PFAS, as it would allow to accelerate the restriction process
and encourage an earlier transition for consumer applications, where alternatives are in
most cases available.

4.2. Responsible manufacturing principles

As shown by paragraphs 5a) and 8), as well as by previously adopted REACH
restrictions, REACH can set requirements in the field of responsible manufacturing along
the supply chain. This would allow the continued production and use of fluoropolymers
while ensuring responsible manufacturing principles are being implemented along the
supply chain, as relevant. FPG, Daikin is member of, supports a comprehensive
approach to responsible manufacturing.

5. Thresholds should be set considering the availability of analytical
methods to ensure product compliance and enforceability

It has to be stressed that there is currently no harmonised/established analytical method
to measure PFAS impurities in products and articles. Different analytical methods are
used by different laboratories for measuring PFAS in different media, such as water,*
but there are currently no validated methods that can reliably measure PFAS impurities
in many product groups (e.g., articles, gas matrixes).

We would like to stress that while total fluorine detection techniques and methods, which
are mentioned in the Restriction Dossier for the implementation of the 50 ppm threshold

13 European Commission, 2023, Draft Regulation amending Annex XVII to Regulation (EC) No 1907/2006
of the European Parliament and of the Council as regards undecafluorohexanoic acid (PFHxA), its salts and
PFHxA-related substances, https://ec.europa.eu/transparency/comitology-
register/core/api/integration/ers/338585/090483/1/attachment.

1% Interstate Technology & Regulatory Council (ITRC). 2020. PFAS Technical and Regulatory Guidance
Document and Fact Sheets PFAS-1. Washington D.C.: Interstate Technology & Regulatory Council, PFS
team: https://pfas-1.itrcweb.org/.
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for polymeric PFAS?'®, are useful for general screening, they are not suitable for
compliance certification or enforcement unless they are validated and certified
methods. 1® Furthermore, as indicated in the Restriction Dossier, it is currently not
analytically possible to distinguish between PFAS substances and non-PFAS
organofluorine substances when measuring the total fluorine content of a product*’. This
would require highly sophisticated procedures, including target and non-target analyses,
that would be able to make the distinction which, to the best of our knowledge, are not
yet available. This renders the ancillary requirement under paragraph 2(iii) virtually
unusable.

With regards to the 250 ppb threshold, it should be noted that the Total Oxidizable
Precursor Assay (TOPA) technique, a detection technique that uses oxidation and is
mentioned in the Restriction,'® is performed in laboratories but it is not a validated and
certified method to measure and speciate PFAS. Moreover, the TOPA presents the
following shortcomings:

e TOPA does not quantify nor identify the structures of individual fluorinated
compounds and cannot be relied upon to quantify all of the fluorinated mass in a
sample.

e TOPA is conducted under excessively harsh oxidative conditions and does not reflect
real-world conditions. Therefore, the results of this technique are not indicative of the
PFAS mass that is susceptible to oxidation in the natural environment®®,

Based on these analytical shortcomings, and given the already proposed limit of 25 ppb
for individual non-polymeric PFAS, we question the added value of implementing the 250
ppb threshold for the sum of PFAS.

Furthermore, we would like to underline that the two proposed thresholds for non-
polymeric PFAS (i.e., 25 ppb for individual compounds and respectively 250 ppb for sum
of these) are impracticable for F-gases, as appropriate measurements can only be
achieved by using analytical techniques that are only available at lab scale, but not on
industrial level.
The purity level currently requested for all F-gases used as refrigerants worldwide is

15 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFAS), p. 9.

16 E. F. Houtz and D. L. Sedlak, Oxidative Conversion as a Means of Detecting Precursors to Perfluoroalkyl
Acids in Urban Runoff, Environmental Science & Technology 46(17), 9342-9349, 2012, doi:
10.1021/es302274g.

7 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFASSs), p. 171.
18 ECHA, Annex XV Restriction Report on Per- and polyfluoroalkyl substances (PFASSs), p. 45.

9 Dora Chiang, What Total Oxidizable Precursor Assay Can and Cannot Tell Us about Precursors of
Perfluoroalkyl Acids, January 2019, https://www.semanticscholar.org/paper/What-Total-Oxidizable-
Precursor-Assay-Can-and-Tell-Chiang/480762d58de0a62b5d137db7ad59f4be7882c500.





99.5% (without thresholds for individual substances) following the AHRI 700 Standard.?°
This includes virgin and reclaimed refrigerants and ensures equal product performance.
While virgin refrigerants usually have a higher purity than reclaimed refrigerants?, we
support a common standard for both. We, therefore, support the request of EFCTC to
increase the threshold to 5000 ppm for F-gases following the AHRI 700 Standard.
Additionally, we would like to point out that the analytical methods included in Appendix
E.4 of the Restriction Dossier to identify specific PFAS F-gases have no relevance for
the F-gas industry procedures because they take ambient air as the matrix. However, in
the context of the F-gas industry, the relevant matrix needs to be a non-PFAS F-gas with
the aim to detect PFAS F-gas impurities in this non-PFAS F-gas.

Moreover, the fact that there is no harmonised analytical method will present both
industry and regulators with serious implementation and enforceability challenges should
the restriction proposal be adopted in its current form.

Reliable, preferably harmonised or widely recognized/available analytical methods
should be provided to contribute to a level playing field within industry and effective
enforcement by market surveillance authorities.

20 hitps://www.fluorocarbons.org/wp-content/uploads/2020/09/AHRI_Standard_700_2019.pdf

21 After reclamation, some minor traces of other F-gases in scope of the restriction may still be contained,
that is why an impurity threshold of 5000ppm is needed.






