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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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Information on alternatives
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
The document includes data (quantities) that should be protected to avoid to undermine our commercial interests.
	General Comments:
As a vacuum technology company, we do not use PFAS directly in our manufacturing process as a raw material. However, PFAS are widely present in components that we use: lubricants, sealings, electronics. PFAS are needed due to the properties they provide, and there are currently no alternatives to PFAS that meet the harsh requirements of vacuum applications. This makes FKM/FFKM/PFTE/PFPE irreplaceable for the vacuum industry.
There are many key products that require vacuum and therefore PFAS in their manufacturing process (e.g., all semiconductor components, pharmaceutical products, batteries for electromobility, nuclear industry, solar panels, …) and while the final products do not contain PFAS, they could not be manufactured without vacuum and therefore without PFAS.

PFAS are included in vacuum pumps for three different usages:
1.  In sealing components used in all pumps:
Sealings/Gaskets/O-rings/Shaft seals made of fluoropolymers (including FKM, FFKM, PTFE especially) are used in vacuum pumps, vacuum valves, vacuum pipeline assembly and other vacuum devices (gauges, leak detectors,…).
Why are there Fluoropolymer Sealings/Gaskets/O-rings/Shaft and tip seals in vacuum pumps?
As a general statement, sealing is essential as soon as vacuum is involved. It provides tightness and prevent external atmospheric air to degrade the produced vacuum, and it prevents process gases – possibly harmful – involved under vacuum to leak and potentially exit the vacuum area.
There are a lot of these applications where the use of traditional elastomers (such as EPDM, NBR) is ruled out. Aggressive chemicals, extreme temperatures or only ageing can destroy conventional O-rings. This ultimately leads to leakage and may lead to environmental and worker safety issues.
There is no adequate replacement for the fluoropolymers used, and it is unlikely to be, due to strength requirements on the material itself. Fluoropolymers have an extremely high price and are only used where no other solutions are available.
2. PFPE oil or grease for specific applications
Perfluoropolyether (PFPE) oil or grease have a very low outgassing compared to other fluids (vapour pressure of 6×10−8 Torr), which is extremely valuable for vacuum applications. PFPE also withstand the harsh conditions (heat, chemicals, solvents, corrosion, toxicity, flammability, etc.) that are needed in the industries of chemical, electronic, cosmetic, machinery, aerospace, nuclear, etc. This combination of properties (low outgassing and resistance to harsh environment) are mandatory for vacuum applications, and there is currently no alternative (known or foreseen) for PFPE in these applications.
3. PFAS used by our suppliers in electronic and electromechanical products or related components
The amount of PFAS in these kinds of components is low and shall be submitted by the sub-sector of electronic and electromechanical suppliers. We will focus on the sealings and PFPE that are directly involved in the vacuum technology.

The proposal for restriction as it is, will lead to major impact on all the listed applications, also creating a major distortion of commercial and industrial competition with countries without restrictions.
We request full exemption (with regulation and control) for manufacturing and recycling of the following fluoropolymers (FKM, FFKM, PTFE, PFPE) from the restriction proposal, for use in the vacuum pumps, vacuum valves, vacuum pipeline assembly and other vacuum devices.
Exemption for “Vacuum technology and its machines and components” as a main application would be better and more comprehensive.
Rather, it is correct to ban specific processes and procedures that lead to environmental damage. The restriction should focus on large number uses (such as manufacture, TULAC, food contact material, …), where the manufacture, use and end-of-life phases emit massively into the environment.


	
	
	Answer to specific info request 1:
Our sector is not included in Annex XV (table 9), please see further information attached to info request 6.

	
	
	Answer to specific info request 2:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 3:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 5:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 6:
Please see annex attached in Section V.

	
	
	Answer to specific info request 7:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 8:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 9:
Please see further information attached to info request 6.
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	General Comments:
-



	8258
	Date:
2023/09/21  15:36
Content:
Scope or restriction option analysis
Information on alternatives
Other socio economic analysis (SEA) issues
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
The documents includes data which should be protected to avoid to undermined our commercial interests.
	General Comments:
As a vacuum technology company, we do not use PFAS directly in our manufacturing process as a raw material. However, PFAS are widely present in components that we use: lubricants, sealings, electronics. PFAS are needed due to the properties they provide, and there are currently no alternatives to PFAS that meet the harsh requirements of vacuum applications. This makes FKM/FFKM/PFTE/PFPE irreplaceable for the vacuum industry.
There are many key products that require vacuum and therefore PFAS in their manufacturing process (e.g., all semiconductor components, pharmaceutical products, batteries for electromobility, nuclear industry, solar panels, …) and while the final products do not contain PFAS, they could not be manufactured without vacuum and therefore without PFAS.

PFAS are included in vacuum pumps for three different usages:
1.  In sealing components used in all pumps:
Sealings/Gaskets/O-rings/Shaft seals made of fluoropolymers (including FKM, FFKM, PTFE especially) are used in vacuum pumps, vacuum valves, vacuum pipeline assembly and other vacuum devices (gauges, leak detectors,…).
Why are there Fluoropolymer Sealings/Gaskets/O-rings/Shaft and tip seals in vacuum pumps?
As a general statement, sealing is essential as soon as vacuum is involved. It provides tightness and prevent external atmospheric air to degrade the produced vacuum, and it prevents process gases – possibly harmful – involved under vacuum to leak and potentially exit the vacuum area.
There are a lot of these applications where the use of traditional elastomers (such as EPDM, NBR) is ruled out. Aggressive chemicals, extreme temperatures or only ageing can destroy conventional O-rings. This ultimately leads to leakage and may lead to environmental and worker safety issues.
There is no adequate replacement for the fluoropolymers used, and it is unlikely to be, due to strength requirements on the material itself. Fluoropolymers have an extremely high price and are only used where no other solutions are available.
2. PFPE oil or grease for specific applications
Perfluoropolyether (PFPE) oil or grease have a very low outgassing compared to other fluids (vapour pressure of 6×10−8 Torr), which is extremely valuable for vacuum applications. PFPE also withstand the harsh conditions (heat, chemicals, solvents, corrosion, toxicity, flammability, etc.) that are needed in the industries of chemical, electronic, cosmetic, machinery, aerospace, nuclear, etc. This combination of properties (low outgassing and resistance to harsh environment) are mandatory for vacuum applications, and there is currently no alternative (known or foreseen) for PFPE in these applications.
3. PFAS used by our suppliers in electronic and electromechanical products or related components
The amount of PFAS in these kinds of components is low and shall be submitted by the sub-sector of electronic and electromechanical suppliers. We will focus on the sealings and PFPE that are directly involved in the vacuum technology.

The proposal for restriction as it is, will lead to major impact on all the listed applications, also creating a major distortion of commercial and industrial competition with countries without restrictions.
We request full exemption with regulation and control for manufacturing and recycling of the following fluoropolymers (FKM, FFKM, PTFE, PFPE) from the restriction proposal, for use in the vacuum pumps, vacuum valves, vacuum pipeline assembly and other vacuum devices.
Exemption for “Vacuum technology and its machines and components” as a main application would be better and more comprehensive.
Rather, it is correct to ban specific processes and procedures that lead to environmental damage. The restriction should focus on large number uses (such as manufacture, TULAC, food contact material, …), where the manufacture, use and end-of-life phases emit massively into the environment.

	
	
	Answer to specific info request 1:
Our sector is not included in Annex XV (table 9), please see further information attached to info request 6.

	
	
	Answer to specific info request 2:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 3:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 5:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 6:
Please see annex attached in section V.

	
	
	Answer to specific info request 7:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 8:
Please see further information attached to info request 6.

	
	
	Answer to specific info request 9:
Please see further information attached to info request 6.
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Type:
BehalfOfAnOrganisation
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<redacted>
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Germany
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<redacted>
	General Comments:
-

	
	
	Answer to specific info request 1:
Lubricants. We have previously submitted our response for time-unlimited derogation of PFPE (Perfluoropolyether) oils Lubrication application. In our submission, we meticulously outlined the essential uses of PFPE oils and delineated their socio-economic impacts. Furthermore, we substantiated the claim of our products being PFAS (Per- and Polyfluoroalkyl Substances) free with comprehensive evidence. Within the end-of-life cycle section, we expounded upon our assertion that PFPE oils undergo complete decomposition under standard operating conditions for municipal and industrial waste incineration, which typically range from 850°C to 1100°C.  We have, in support of this claim, conducted a pyrolysis Gas Chromatography-Mass Spectrometry (GC-MS) analysis in our laboratory. Please find attached document for details.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
Due to the special properties of PFAS as required for the food production sector, possible alternative materials will also be similarly problematic as PFAS in terms of their end-of-life properties, which greatly reduces the prospect of technically comparable alternatives.

The restriction proposal targets specific chemical properties of PFAS. It can be assumed that, based on basic chemistry, it will not be possible to bring similar materials with these properties to application. We see no prospect of alternatives with this performance in terms of safe food production (Food and Dairy). Safety in food production competes with the goals of the PFAS restriction ban in this regard and requires special regulations.

We strongly recommend that the end-of-life phase for sealing rings and valve components containing PFAS needs to be considered in a very differentiated way, especially for the industrial food production sector for highly sensitive consumer goods.

We refer to the position paper of the VDMA " PFAS restriction under the REACH Regulation".

	
	
	Answer to specific info request 1:
Industrial food and feed production
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	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
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Content:
Scope or restriction option analysis
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Italy
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Access to documents would undermine the protection of commercial interests of a legal person, including intellectual property.
	General Comments:
-
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Content:
Scope or restriction option analysis
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
AIAD - Federazione Italiana per l'Aerospazio, la Difesa e la Sicurezza
Org. country:
Italy
Attachment:

 
	General Comments:
As member of ASD (Aerospace, Security and Defence Industries Association of Europe) , AIAD contribute and fully support the Dossier on PFAS Restriction presented by ASD during the ECHA pubic consultation.
Please refer to the Position Paper attached.

	
	
	Answer to specific info request 1:
Please refer to the Position Paper attached.

	
	
	Answer to specific info request 6:
Please refer to the Position Paper attached.

	
	
	Answer to specific info request 7:
Please refer to the Position Paper attached.

	
	
	Answer to specific info request 8:
Please refer to the Position Paper attached.
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	Date:
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Content:
Scope or restriction option analysis
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Italy
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Access to documents would undermine the protection of commercial interests of a legal person, including intellectual property.
	General Comments:
-



	8265
	Date:
2023/09/21  15:59
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
France
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Confidential treatment should be granted to the uploaded Confidential Attachment, and any future access to document request should be refused, (1) for the protection of the company’s commercial interests, including its intellectual property, and (2) for the protection of personal data and privacy, pursuant to Article 4(2) of Regulation (EC) No 1049/2001 (the “PAD Regulation”).  In the absence of a definition of ‘commercial interests’ in the PAD Regulation, the Court of Justice of the EU has confirmed that, for example, information on company methods and know-how, and elements of business strategies are covered by a general presumption that their disclosure would in principle undermine the protection of commercial interests of the company (Case T-651/21, Hans-Wilhelm Saure v Commission, EU:T:2022:526, paragraphs 106 and 107).   In this case, the Confidential Attachment contains confidential information, trade secrets and proprietary data that are not available in the public domain. Specifically, the document contains information such as, inter alia, (i) detailed data on the company’s product (including product name, production process, physicochemical properties, alternative technologies and product lifecycle information) and (ii) a proprietary study on the performance of alternatives produced by differing technologies. This expertise and know-how are not publicly available and its disclosure would cause significant harm to the competitive position of the company as it would undermine its commercial interests, including intellectual property rights. Indeed, knowledge of such information could allow third parties such as an applicant for public access to documents to discover the proprieties and composition of products manufactured and placed on the market by the company, as well as the company’s commercial strategy, which could ultimately undermine the commercial interests of the company.   The Confidential Attachment also contains the names and signatures of the authors of supporting documents, as provided by testing laboratories and consultants. These data constitute personal data, therefore this request must be assessed in light of Regulation (EU) 2018/1725 of the European Parliament and of the Council of 23 October 2018 on the protection of natural persons with regard to the processing of personal data by the Union institutions, bodies, offices and agencies and on the free movement of such data, and repealing Regulation (EC) No 45/2001 and Decision No 1247/2002/EC (“Regulation (EC) No 2018/1725”).   In accordance with Article 1 of Regulation (EC) No 2018/1725, it falls on the EU Institutions and bodies to protect the fundamental rights and freedoms of natural persons, in particular the right to privacy with respect to the processing of personal data. Names and signatures constitute such personal data, and should not be disclosed.  Confidential treatment should consequently be granted to the uploaded document in application of the exception to disclosure contained in Article 4(2), first indent of the PAD Regulation.
	General Comments:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 1:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 2:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 5:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 6:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 8:
This information request is addressed in the confidential attachment.

	
	
	Answer to specific info request 10:
This information request is addressed in the confidential attachment.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
G. Pohl-Boskamp GmbH & Co. KG
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
We refuse access to this document because disclosure would undermine the protection of commercial interests of a legal person, including intellectual property. Article 4(2) of Regulation (EC) No 1049/2001
	General Comments:
Polymeric perfluorinated and polyfluorinated alkyl substances (PFAS) are
indispensable for pharmaceutical production plants and the manufacture of drugs

Polymeric PFAS are used in the pharmaceutical production due to their chemical properties (high resistance to mechanical stress, temperature and aggressive substances like acids and alkalis, very low chemical reactivity). The great advantage is that they do not react, or react only to a negligible extent, with potential reaction partners under the given conditions. This makes them the ideal and not exchangeable material for seals, valves, coatings, hoses, rotor plates, lubricating oils, membranes, sterile filters, films or film distributors – summarized everywhere there is contact with the product in the production facilities or with consumables. For the foreseeable future the pharmaceutical industry is dependent on these materials in their production facilities.

For instance, PFAS encounter the following gases and substances without any chemical reactions taking place:

• Ozone (important component in production for high quality water for drugs)

• Pure steam and plant steam (temperature appr. 140 °C)

• Sodium hydroxide (Purification)

• Citric acid (Purification)

Substitution is not trivial

Currently there are no alternative substances despite intensive research. It is also unknown whether manufactures of the individual plant components will be able to develop PFAS- free alternatives at all, that meet the requirements of current PFAS-containing plant components. However, there is no doubt that plant components with precisely these "PFAS properties" are urgently needed for the construction and operation of safe and process-optimized industrial plants - so as things stand today, there is still no substitute.

Therefore, substitutions in chemical-pharmaceutical production plants are not trivial either, which will be exemplified by the following example "alternative membranes":

• PFAS are resistant to hot (above 60°C) and thus particularly aggressive acids. Alternatives, for example membranes made of ethylene-propylene-diene-monomer rubber (EPDM) would decompose in a very short time, although they are said to be largely resistant to chemicals.

• In addition, the alternative use of EPDM membranes would involve the risk of EPDM particles getting into the product, which must definitely be ruled out in the pharmaceutical industry.

• Furthermore, during steam generation EDPM-membranes would very quickly become brittle, dissolve, and become dispersed in the system.

• In addition, the use of EPDM materials would cause valve seals to leak quickly, posing a significant product risk as well as a high safety risk.

Polymeric PFAS, first and foremost PTFE, are used due to their reaction inertia. Therefore, they are a component of material that is in direct contact with the active drug. This not only guarantees the greatest possible safety of the drug, but also the occupational safety of the medical staff, especially when administering highly effective drugs (e.g., immunotherapeutics).

Consequences of any substitutions

Even if a successful substitution of used and established PFASs were to succeed, it would pose major challenges to manufacturers:

• Suitability testing of alternative materials:
Pharmaceutical entrepreneurs must meet regulatory requirements for the materials in contact with the product or components of excipient or the product itself. These various requirements are very specific to produce drugs and active ingredients based medicinal products (GxP; ICH; MDR). New Materials have to undergo a very lengthy proficiency test. In addition, new materials may not be used in production until the dossiers for marketing authorization or registration documents have been approved by the authorities or notified bodies. Pharmaceuticals are also subject to extensive clinical trials. It must be ensured that the drug with, for example, a modified excipient is safe, effective, and pharmaceutically harmless for patients.

• Validation of the use of alternative materials
PFASs are used, for example, as adhesive protection on the inside of tubes used to fill liquids into primary packaging, as well as in mass production. When replacing the tubes material, it would then have to be demonstrated that no contamination of the new tube material diffuses into the liquid and vice versa. The resulting very lengthy and bureaucratic effort for new validations and analyses would be enormous, very costly and disproportionate.

Consequences of any prohibition

PFAS are used as active ingredients, but also as important raw material, precursor, additive, and excipient during production of active ingredients, as well as in medicinal products. Both the production and use as well as plant engineering aspects must be considered. Without
clearly described exceptions, the situation could arise where substances excluded from the
restriction or prohibition are permitted but their manufacture within the EU is prohibited.
This would mean that relevant substances could only be imported from non-European countries. Examples include active pharmaceutical ingredients that are essential and critical to the treatment of diabetes, cancer, multiple sclerosis and rheumatism, among others, and that are currently still manufactured in the EU or in Germany and serve to supply the European healthcare system. This would then no longer be possible. The consequence would be that the relevant production facilities would be closed, jobs in the EU would be lost, currently planned investments in the EU could not be realized, and the active pharmaceutical ingredients would have to be imported from non-EU countries - here in particular from Asia (especially China and India) - which would further increase the critical dependence of the European healthcare system on these imports.

Furthermore, a comprehensive and radical prohibition of PFASs in production facilities and productions equipment and consumables, there is an immediate and real risk that the manufacturers of such PFAS-containing equipment (e.g., sealing rings, sterile filters, liquid distributors in short-path distillation, product-contacting filter membranes in active ingredient production, mechanical seals on the rotors of liquid-liquid chromatography in the purification of active ingredients) would no longer produce and sell in the usual quantities. Production would also be discontinued for economic reasons. In case of maintenance, for example, these components would no longer be available. If there are (then) also no alternatives, there would be a standstill of the production facilities.

The high risk of discontinuing production and all the consequences described above would also affect packing material from drugs (e.g., blister foil). Thus, the manufacture and availability of pharmaceuticals, and thus patient care, would be directly affected, even though an exemption is provided per se for the active ingredients themselves in the restriction proposal. It should also be noted that the proposed exemptions should be considered on a case-by-case basis. For example, medicinal propellants ((HFC 134c und HFC 227ea), the proposed 18-month period is neither technically nor economically feasible for affected companies and would equally jeopardize patient care in Europe and beyond.

It should also be considered that the radical nature of the Restriction Proposal hinders innovation. It cannot be ruled out that highly effective active pharmaceutical ingredients containing two or three fluorine atoms (i.e. a fluorinated methylene group or a fluorinated methyl group) will be developed in the future. The ban is therefore a relevant interference in the free economic development of companies in the European Union and a preferential treatment of companies outside the EU. It is almost paradoxical that the substances then declared as active pharmaceutical ingredients would be allowed to be imported into the EU.

In summary, the proposed restriction increases the risk of a migration of the pharmaceutical industry to less strictly regulated regions and existing products (drugs or combination products) with long-standing approvals disappear from the market (without replacement).

Polymeric PFAS in laboratory equipment

The restriction proposal comprises a derogation with a 12-year transition period for diagnostic laboratory equipment. Diagnostic laboratory equipment is related to the examination of biological material in the context of human (or veterinary) medicine.

However, normal laboratory equipment, especially the equipment of analytical laboratories, is equally based on the use of (polymeric) PFAS. The properties already mentioned in connection with production equipment make materials such as PTFE an indispensable component of analytical equipment. The further the determination limits are lowered, for example in environmental analysis, the more the analyst is dependent on there being no contamination of the sample solution. PTFE is ideal and irreplaceable for this.

Polymeric PFASs, especially PTFE, are also used in pharmaceutical analysis. Since the analytical methods are part of the approval documentation, they cannot be changed without further ado. Less accurate and safe methods are not accepted by regulatory authorities in view of the advanced state of the art.

Overall, the preference for diagnostic laboratory equipment over "ordinary" laboratory equipment is not comprehensible. Therefore, the exemption for diagnostic laboratory equipment should be extended to laboratory equipment (in general).

Admissibility of the scope of the Restriction Proposal

It is seriously doubted that polymeric PFAS may be banned in the same way as other (small molecule) PFAS. Polymers such as polytetrafluoroethylene (PTFE) are not only used because of their exceptional technological position but also because of their toxicological harmlessness. It therefore seems in no way justified to ban them on the basis of toxicological properties of other - only distantly related - molecules. The fact of slow biotic degradation and the resulting concerns about accumulation in biological systems such as soils also does not justify this. It should be noted that there are no data in annexes of the restriction proposal indicating that PTFE accumulates in biological systems. Also in other European reports, such as HBM4EU or the data on PFAS in waters, PTFE is not listed as a substance group. It is therefore doubtful whether PTFE, like other PFAS subgroups, accumulates in biological systems. The mobility in water mentioned in the justification of the Restriction Proposal does not apply to polymeric PFAS anyway. If, despite these considerations, PTFE and other fluorine-containing polymers were to be banned, we believe that a permanent exemption would be possible if a take-back system for the polymers used in industrial plants prevented them from entering the environment.

These considerations also apply to the other end of the scope of the Restriction Proposal: It is seriously doubted that molecules containing two or three fluorine atoms (with a possible molecular weight of several 100 daltons) have the same (environmental) toxicological properties as, for example, a perfluorooctanoic acid, the use of which is already rightly restricted today.

In general, it will have to be clarified whether properties of individual molecules may lead to a ban of an arbitrarily defined group of substances to the extent now planned. We fear that if the Restriction Proposal is implemented, there will be legal uncertainty for many years due to ongoing lawsuits. It is precisely this kind of legal uncertainty that poses a risk to medium- sized companies, as they cannot relocate production to other EU countries in the same way as multinational corporations and, if necessary, bring it back after clarification. Reference is made here to the current legal uncertainty surrounding the use of titanium dioxide in pharmaceuticals.

It must also be ensured that existing ordinances and regulations are observed in order to rule out overregulation. The existing European F-Gas Regulation (517/2014) already comprehensively regulates HFCs. Currently, this regulation is under revision. This will ensure that HFC 134a and HFC 227ea are phased down (in line with the Kigali Amendment to the Montreal Protocol). Currently, two next-generation propellants are under development: HFC 152a and HFO 1234ze. HFC 152a is not subject of the PFAS consultation. It is important that any PFAS restrictions are consistent with the F-Gas Regulation.

We demand: Adjustment of the restriction proposal

In order to maintain the security of supply of medicinal products and substance- related medical devices from European production and manufacture, targeted open-ended exemptions from the restriction should be provided for the uses listed above:

• In the event that polymeric PFASs are not generally removed from the Restriction Proposal due to their toxicological harmlessness, PFAS-containing equipment parts in industrial plants including the necessary supply chain should be excluded.
Pharmaceutical production plants contain countless components containing PFAS (spare parts, wear parts, used parts), which cannot simply be replaced for the above reasons. It is therefore imperative to implement unlimited exemptions for all PFAS- containing components in pharmaceutical production facilities.

• Consumables for the production of pharmaceuticals
The production of pharmaceuticals requires, among other things, a wide variety of consumables (e.g., sterile filters). These are currently also manufactured in Europe. It is therefore imperative to implement unlimited exemptions for all PFAS-containing consumables that are mandatory to produce pharmaceuticals. This also serves the sustainability and economic viability of industrial plants.

• Intermediates and precursors for the manufacture of pharmaceuticals
The indefinite exemptions proposed in the restriction proposal relate to the active ingredients themselves and do not cover their manufacturing process. It is therefore imperative that exemptions be implemented for all PFAS-containing substances, their intermediates and processing aids required in the manufacturing process of medicinal products.

• The derogation for diagnostic laboratory equipment should be extended to laboratory equipment (in general).


	
	
	Answer to specific info request 1:
While such a socioeconomically negligible sector as “skiwax” was examined in great detail, the much more relevant industrial sector, especially the chemical and pharmaceutical industry has been neglected. Pharmaceuticals have been covered as far as active ingredients fulfilling the PFAS definition are concerned. But the use of PFAS in industry, where the output of production is not a PFAS, seems to have been forgotten. This might also apply to other sectors when PFAS are only used in production and are not contained in the finished products. Diaries and other food processing facilities may serve as examples.  While mentioning diagnostic laboratory equipment, the sector of analytic services (as a whole) is missing. PFAS are used in any laboratory, independent from the fact whether the analysis is diagnostic or not. Analysis of pharmaceutical raw materials (actives and excipients), intermediates and finished products is given as an example.  See more details in the confidential part!

	
	
	Answer to specific info request 6:
See confidential statement
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	General Comments:
In the context of electrolytic PEM ozone generators for pure water production and storage, the use of a few fluoropolymers and fluorinated ionomers cannot be avoided. Due to the anodic evolution of hydroxyl radicals, ozone and other reactive oxygen species, an ionomer with an extraordinary (electro-) chemical resistance is required and the scientific literature does not indicate any substance class that would be able to cope with such harsh conditions except for fluorinated ionomers such as Nafion™. In order to provide pure water for the semiconductor and pharmaceutical industry, the use of highly oxidative-resistant construction materials in aqueous media is required. We therefore intentionally source fluorinated polymers (PTFE, FEP, FKM, Nafion™) without any processing except for PTFE and value them for the following reasons:

- Extremely high resistance to radical species, ozone and other reactive oxygen species
- Hygienic low-friction material avoiding microbial adhesion
- High resistance to gas permeability (safety issue)
- Low electrical resistance (efficiency)
- Long-term mechanical stability contributing to longer part lifetimes

As the selected construction materials are used in a closed, clean environment, an even partial release of PFAS as degradation products is avoided due to strict regulations derived from international pharmacopoeia. A re-use or recycling of the produced parts has already partially implemented in our company.

We apply for the exclusion of the substances mentioned (Fluoropolymers, fluorinated ionomers and highly fluorinated sealing materials) from the PFAS ban, as there are no alternative materials both in research or production.

	
	
	Answer to specific info request 1:
In the Annex XV restriction report (Table 9), we do not find our products represented. In the area of semiconductors and electronics, we do find hints given for PEM fuel cells, which differ in their operation compared to PEM electrolyzers. Membranes used in fuel cells can be operated under moderate conditions and allow for a substitute material known from current literature. In contrast to that, the mentioned PEM electrolyzers intentionally produce larger amounts of oxidants which are known to rapidly disintegrate any known membrane materials except for poly- or perfluorinated ones.    We apply for the inclusion of PEM electrolyzers onto a list of derogations.

	
	
	Answer to specific info request 2:
During the production of ozone generators, several (per-)fluorinated compounds are processed. In total, the mass of all fluorinated materials makes up approx.. 300 kg/a:   PTFE: Main compartment of electrolysis cell: subtractive manufacturing, valued for chemical resistance and electric isolation.   FKM/FEP: Sealants requiring the same high chemical resistance in a pressurized and oxidative aqueous environment.   PEM/Nafion™: As a core material, this ionomeric membrane serves as the solid electrolyte in the water purification process that can withstand the in situ produced and highly concentrated, reactive oxygen species.   During manufacturing, PTFE is used as a pre-material and subtractively processed. Waste emerging during this process is collected and disposed by a specialized waste disposal company. The aim is to prevent any release into the environment.   During use, emissions from the manufactured products are below the limits given by international pharmacopoeias. (Pharmacopoea Europaea, United States Pharmacopeial Convention, Japanese Pharmacopoeia).   End-of-life phase: Fluorinated components are collected for an intended re-use or recycling process. In direct marketing for product distribution, this has already been implemented. Regarding fluorinated components from products sold by distributors/intermediaries, the responsibility for the accurate disposal is currently left to the end consumer.

	
	
	Answer to specific info request 5:
With the low tonnage mentioned in request 2, it is possible to beneficially treat large water volumes with the lowest possible usage of fluorinated construction materials As with industrial partners, a thorough return or recycling system is already being implemented, a tracking of the produced parts is possible and enables a correct disposal or even re-use.   Concerning emissions, a strict PFSA ban would force pure water plants to return to hot water storage and sanitization which is inherently tied to enormous amounts of precious energy compared to the currently used, energy-efficient cold water storage.

	
	
	Answer to specific info request 6:
a) 300 kg/a fluoropolymers, fluorinated ionomers, sealants (Innovatec alone)   b) The polymer electrolyte membrane poses as the key component of the PEM electrolyzer for ozone evolution. At the anodic interface to catalytically coated electrodes, an especially harsh environment is produced to achieve significant amounts of dissolved ozone for the subsequent process of water purification. Reactive oxygen species (i.e. hydroxyl radicals) emerge during this process and affect all construction material nearby. As a result, the construction materials in an ozone-evolving PEM  electrolyzer must be especially resistant against these extreme oxidative conditions. Accounting for the electrolytic part of the ozone evolution, the insulating properties of the materials are appreciated and constructively considered.   c) In the field of electrolytic ozone production, only a few companies are directly affected by the PFAS ban concerning the production of ozone generators. However, a large branch of the entire industry and economy relies on the production and storage of sanitized process water. The specific value of ultrapure water is estimated to grow from 1.8 to 3.9 B USD annually (2021 – 2030) (Ultra-Pure Water Market: Information by Application (Cleaning, Etching, Ingredient), End-User Industry (Semiconductor, Pharmaceuticals, Power Generation), and Region – Forecast till 2030, Straits research https://straitsresearch.com/report/ultra-pure-water-market).   d) In the past, the most widespread alternative for pure water storage was the so-called “hot storage” with water kept at 75°C. Nowadays 20°C cold water is doped with up to 50 µg/L ozone as “cold storage”, consuming orders of magnitude less energy. Due to the currently tense situation in energy supply, wasting unnecessary amounts of precious energy is unfavoured and the cold storage is preferred. Additionally, ozone is also the disinfectant of choice whenever other chemicals (e.g. chlorine) cannot be introduced into processes for various reasons.   e) At the current state of R&D, no other chemical class of materials except for fluorinated materials provide a sufficient resistance to the harsh oxidative environment while sustaining a suitable ion conductivity that is required in the extreme conditions of electrolytic ozone generation. Current research evaluated the most promising substitute materials that are perfectly fine for fuel cells with the conditions that emerge during water electrolysis. The membranes degraded within hours (even in the absence of ozone) which shows that long term stability is the crucial part that cannot be resolved without the use of fluorinated membranes. Additionally, non-fluorinated membranes - which are often SPEEK-based - suffer from a comparably low conductivity at the desired, moderate temperatures of 20°C. (Salleh, Muhammad Taufiq, et al. "Stability of SPEEK/Cloisite®/TAP nanocomposite membrane under Fenton reagent condition for direct methanol fuel cell application." Polymer Degradation and Stability 137 (2017): 83-99.), Sarirchi, Somayeh, Soosan Rowshanzamir, and Foad Mehri. "Simultaneous improvement of ionic conductivity and oxidative stability of sulfonated poly (ether ether ketone) nanocomposite proton exchange membrane for fuel cell application." International Journal of Energy Research 44.4 (2020): 2783-2800.    f) N.a.   g) A PFAS ban without the derogation for PEM electrolyzers would lead to an immediate end of the electrolytic ozone generation for process water sanitization. In consequence, cold water storage cannot be applied in the future and will have to return to highly energy consuming sanitization processes. This in turn would also lead to increased production costs resulting in a migration of industrial plants to other, non-regulated countries.  However, the migration of high tech companies would hold against the EU’s aims and strategies to de-globalize supply-chains which was a direct result from the global economic crisis during the COVID-19 pandemic. For this exact purpose, agreements such as the European Green Deal und European Chips Act were signed. A restriction and ban on PFAS in the current version would negatively affect these agreements. By a sensible and deliberate use of PFAS in certain applications, the emission into the environment can be successfully avoided or at least reduced to a minimum by the implementation of e.g. return and recycling processes. This ecological aspect would be enabled by the addition of PFAS in PEM electrolysis applications onto the derogation list.

	
	
	Answer to specific info request 8:
In the current proposal, PEM electrolysis as a whole is not considered and therefore not listed in Table. 8.  As stated in the sections above, there is no perspective for a substance class that may replace fluorinated ionomers in the future in the application of PEM electrolyzers, especially intended for ozone evolution. We consider a derogation for PFAS in the context of PEM-based ozone generators justified, as small amounts of traceable and recyclable PFAS allow for a beneficial mass production of pure water in the various applications already mentioned.
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-

	
	
	Answer to specific info request 1:
Sector: Medical devices (Annex E.2.9.) We request that: Product family     sold items last 3 years ENT treatment units    400 Instrument storing cabinets   300 Suction unit, tracheal    24.000 Suction unit, transportable   21.000 Suction unit, surgical    5.500 Suction unit, thoracic    1.200 Suction unit, gas powered   1.000 Vacuum extractor, foetal   260 Suction unit, vacuum    5.000 Colposcope     120 ENT surgical microscope   270 Light source, endoscopic   340 Headlamp     190 Laryngostroboscope    330 Larygoscopes, rigid    450 Nasopharyngoscope    120 Endoscope video camera   240 Medical gas supply system   120 Medical gas supply system, component, terminal unit 5600 Valve, medical gas vacuum   600 Flowmeter, gas     800 Regulator gas, high-pressure   120 Balance test unis, vestibular stimulation 120 Irrigation kit, ear    90 Impedance Audiometer    65 Rhinomanometer    80 Oto-acoustic emission unit   35 Paranasal sinus ultrasound imaging system 12 Canister, suction unit, sterile   22.000 Drainage system, pleural, sterile  22.000 Surgical suction system collection container  29.000 Suction system filter, microbial   340.0000 Suction/irrigation tubing   32.000 Surgical pneumatic tourniquet sysem  Cuff, tourniquet  be newly added to derogation as missing uses.

	
	
	Answer to specific info request 6:
As already stated in the general comments, the medical devices listed under 1. Sectors and (sub-)uses are very likely affected by a PFAS ban, as they consist of parts and materials listed in many other sectors covered in the Restriction Report e.g. electronics or coated metal parts.  Missing these products will very likely lead to a discontinuation of the listed medical devices after a PFAS ban. Even when replacement materials for these parts and materials would be available at some point during a derogation period, we as a medical device manufacturer would have only the remaining time of said derogation period to engineer and validate the use within our medical devices. The current enforcement of the medical device regulation is very clear regarding the necessary proofs.  We therefore request the exemption or at least the maximum derogation period of 12 years for the products listed under 1. Sectors and (sub-)uses on the basis of the negative impact on patient care if said medical devices would be no longer available due to the non- availability of necessary pre-products and the time-consuming revalidation after technical changes.
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	General Comments:
First, thank you for giving us the opportunity to leave a comment on the restriction proposal.
Because of their very good technical and chemical properties, Fluoropolymers are used as sealing and wiper products in the engineering and metalworking industry, and in the branch of the machine tool industry. As a producer goods industry, the machine tool industry products are delivered to many sectors like the Automotive sector, Medical, Food, Aerospace and Defense, and many more.  Especially Fluoropolymers like PTFE and FKM are commonly regarded to meet the key internationally recognized safety criteria of the OECD for “polymers of low concern”. This means that they are chemically stable, non-toxic, non-bioavailable, non-water soluble and non-mobile. For these reasons, fluoropolymers are also suitable, for example, as materials for food contact, in medical applications or in the production of high-purity active pharmaceutical ingredients (e.g., vaccines). At the end of its lifecycle an article made of PTFE or FKM, is recycled purposively and in a closed loop with incinerating. Even abrasions can’t get into the environment.
The engineering and metalworking industry, as a huge sector, was not mentioned in the proposal. Therefore, many of our industrial applications for Fluoropolymers are not considered in the restriction proposal. With the prohibition of Fluoropolymers in the European Economic Area, the worldwide competitive ability will be reduced, as security relevant parts are affected. We demand from the competent authorities of the European Economic Area (EEA) to take over this scientific and simply reasonable approach.

	
	
	Answer to specific info request 1:
Engineering and metalworking industry, machine tool industry. The Sector of the engineering and metalworking industry with the sub sector of machine tool industry was missing in the restriction proposal.

	
	
	Answer to specific info request 6:
Backing rings based on PTFE for hydraulics in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,0164 t/a. About emissions no information is available. b. Using the part together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, meaning no micro particles can enter the environment. As Fluoropolymers such as PTFE or FKM have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If PTFE will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from -10 °C to 70 °C; pressure up to 250 bar, static use). Also, lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. Generally, thermoplastic backing rings are more difficult to assemble than the PTFE backing rings, leading to longer installation times. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the backing-ring. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to more friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.   O-Ring / X-Ring seals based on FKM and FFKM for static hydraulic application in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,224554 t/a. About emissions no information is available. b. Using the part together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, meaning no micro particles can enter the environment. As Fluoropolymers such as FKM or FFKM have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If FKM and FFKM will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from 0 °C to 70 °C; pressure up to 250 bar, static use). Alternatives like NBR and HNBR elastomer-based seals have lower temperature limits and less chemical resistances. Especially the chemical resistance against coolants leads to a shorter lifetime of the seals. Also, lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the O-ring and X-ring-seals. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  Preloaded O-Ring seals based on PTFE mixed with other materials for dynamic hydraulic applications in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,26557 t/a. About emissions no information is available. b. Using the part together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, meaning no micro particles can enter the environment. The preloaded O-ring seal has a material mix with an NBR-based O-Ring and an integrated PTFE backing ring, which is the gliding element for the rotatory or translatory movement. The PTFE backing ring also causes the preload for the O-Ring. As Fluoropolymers such as PTFE have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If PTFE will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from 0 °C to 70 °C; pressure up to 250 bar, dynamic use). Alternatives like single NBR or HNBR elastomer-based seals have lower temperature limits and chemical resistances. Especially the chemical resistance against coolants leads to shorter lifetime of the seals. Also, lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the O-ring-seals. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  Radial shaft seals for high-speed rotatory applications in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,000567 t/a. About emissions no information is available. b. Using the part together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, resulting in no micro particles that can enter the environment. The radial shaft seal has a material mix with steel and PTFE or FKM. The PTFE or FKM part is the gliding element for the rotatory movement, while the steel stabilizes the form of the radial shaft seal. The PTFE sealing element protects the internal parts of the shaft from external influences and prevents leakages from one side of the seal to the other, while minimizing the friction of the seal within the rotary movement. As Fluoropolymers such as PTFE have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If PTFE and FKM will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from +10 °C to+ 70 °C; rotary speed up to 30.000 rpm). Alternatives like single NBR or HNBR elastomer-based seals have lower temperature limits and chemical resistances. Especially the chemical resistance against coolants leads to shortened lifetime of the seals. Also, lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the radial shift seal. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  Lip seal rings PTFE / FKM for rotatory applications in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,001116 t/a. About emissions no information is available. b. Using the part together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, resulting in no micro particles that can enter the environment. Lip seal ring are used in lower speed rotary application to prevent an exchange of fluids and protection of internal parts in the rotary assembly. As Fluoropolymers such as PTFE have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If PTFE and FKM will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from +10 °C to+ 70 °C; Circumferential speed up to 2 m/s). Alternatives like single NBR or HNBR elastomer-based seals have lower temperature limits and chemical resistances. With higher circumferential speeds, the frictional heat is rising sharply and causes a shorter lifetime for the lip seal. Also, lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the lip seals. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  Preloaded O-Ring seals based with PTFE or FKM wipers in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,00005 t/a. About emissions no information is available. b. Using the part combined with a PTFE or FKM wiper together with a high gliding functionality and a high chemical resistance (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, resulting in no micro particles that can enter the environment. ring. As Fluoropolymers such as PTFE and FKM have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe d. If PTFE and FKM will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from -10 °C to 50 °C; speed up to 1 m/s, pressure less). Alternatives like NBR or HNBR elastomer-based seals have lower chemical and physical resistances. The generated chips in the working area of a turning / milling spindle stress the material a lot. Due to the lower physical resistance replacements are more frequently necessary leading to higher material consumption and service costs. Especially the chemical resistance against coolants leads to a shorter lifetime of the wiper seals. While the temperature limitation of NBR or UHMW-PE is in the range of the wiper applications, these materials cause higher friction with higher speeds. Lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the O-ring wipers. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. For alternative materials, the friction values must be checked. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower technical specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  PTFE or FKM form wipers in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,496889 t/a. About emissions no information is available. b. Using the PTFE or FKM wiper together with a high gliding functionality, a high chemical resistance, and a long product life (dry or oiled air, CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) there is no friction, resulting in no micro particles that can enter the environment. PTFE / FKM wipers are used to clean up the painted or blank sheet-metal in the working area of the turning / milling machine from chips, coolant, and lubricants without damaging the surface of the sheets. As those, they have an important role in the working area of a turning / milling machine. As Fluoropolymers such as PTFE and FKM have long chain "large molecules", recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe  d. If PTFE and FKM will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and physical properties (temperature range from 10 °C to 50 °C; speed up to 40 m/min, pressure less). Alternatives like NBR or HNBR elastomer-based seals have lower chemical and physical resistances. The generated chips in the working area of a turning / milling spindle stress the material a lot. Due to the lower physical resistance replacements are more frequently necessary leading to higher material consumption and service costs. Especially the chemical resistance against coolants leads to a shorter lifetime of the wiper seals made of NBR. Without PTFE or FKM wipers, the universal resistance against a large range of coolants, from mineral oil based coolants up to synthetic coolants (based on polyolefins, alkylbenzenes, polyglycols, Carboxylic acid esters or polyol esters) cannot be covered. While the temperature limitation of NBR is in the range of the wiper applications, these materials cause higher friction with higher speeds. Lower gliding properties reduce the efficiency of the machine and the machines' safety, resulting in rising energy consumption. The alternative materials will have to fulfill the same technical and chemical requirements during the whole service live of the wipers. Spare parts for existing turning / milling machines will not be available anymore when the prohibition comes into place. Available alternatives will have a shorter lifetime. e. Searching for and testing of alternatives together with our suppliers will take five years or longer. For the chemical resistance large in-depth studies are necessary. For alternative materials, the friction values must be checked. f. A technically and economically feasible substitute is not available. g. Using alternative materials like thermoplastics leads to higher energy consumption due to higher friction and to more frequent replacements meaning higher service costs for our customers. A lowered service life leads to higher service costs, and to higher production costs for our customers. With higher production costs, more frequent service intervals and lower specifications, our customers lose confidence in our products. This means a drop in orders and a reduction in jobs in the company. In the end, the costs for products through the supply chain for the end consumer also will increase.  PTFE gliding sheet cover in turning / milling machines: a. Depending on the amount of sold machines /a, and on the information out of the ERP System of our company, the tonnage of according to this application is 0,00574 t/a. About emissions no information is available. b. While in use, there is no friction of micro particles into the environment in the use of the PTFE with a high gliding functionality, a high of chemical resistance (CGLP lubricating oil, HLP 32/46 oil, grease, mineral oil-based coolants, synthetic coolants) and a long product life. PTFE gliding sheets are used to cover cast iron areas in slides to prevent reaming of electric cables and hydraulic hoses on the casting skin. Additionally, PTFE gliding sheets can be rolled to mount and disassemble them easily into the slide structure. Fast and easy disassembly is necessary to get access into the internal slide structure. The very low friction helps for longer part life of the cables and hoses. As Fluoropolymers such as PTFE generally have long chain "large molecules", their recycling at the end of their life cycle will be organized by incinerating. c. Number of companies in the sector: 1.500 companies in Europe  d. If PTFE will be prohibited, like suggested in the restriction proposal, alternative products won't have similar technical and mounting properties, as a core component of the turning machine is affected. Alternatives made of high-grade steel don’t have the flexibility of the PTFE sheet foil for mounting and disassembling. Also, high-grade steel sheets costs are five times as high as the PTFE version. e. There are no technically valuable alternatives. f. A technically and economically feasible substitute actually is not available. g. Missing alternatives lead to very high service exchange rates for the hoses after the prohibition. With higher costs and lower technical values, our customers decline confidence in our products. This means a drop of orders and a reduction of jobs in the company.
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	General Comments:
We as a producer of gloves which are used in several applications see the impact of such a generalized restriction of use very critical. Due to the fact that the Viton-glove is without any alternative right now and there would be a long time required to develop a proper alternative is a certain fact, we would request for exemption for fluoro elastomers; the end user would be either strongly restricted in the safe realisation of their activities or exposed to hazard/risks without an exemption.

	
	
	Answer to specific info request 1:
PPE - Personal protection equipment for chemical industry

	
	
	Answer to specific info request 2:
Manufacture phase: all residues and subproducts are incinerated during manufacturing process Use phase: no considerable indications end-of-life phase: we recommend to the end user a proper incineration of the product due to our attached use instruction

	
	
	Answer to specific info request 6:
Due to the excellent stability of the chemical structure of FKM-based elastomers, and the properties resulting from this fact, their use in the manufacture of protective gloves, so called Viton-Glove, against organic solvents and various chemical substances makes this material unique and fundamental for the protection of the individual carrying them. One of the greatest advantages of using this material is its universality, meaning that it can be used for the most diverse substances. Replacing this material with alternative materials for making gloves is therefore quite complex, since such development depends not only on the availability of alternatives, such as complex and expensive polymers, for such use, but also and especially on the potential of producing gloves using known processes and in the desired design, that can withstand chemical substances and will have the potential to protect the user against solvents and other potentially aggressive and harmful substances for the user.  Due to the exceptional properties of the material for protecting individuals and its universal nature, the development of alternatives to FKM in this application is scarce and especially poorly reported in the literature, even in patents. Therefore, the development of alternatives for the use of FKM in protective gloves will not only require intensive work time, but also a great deal of investment. In a rough estimation we consider a timeline of 5-6 years and an investment of € 350,000.00 – 400,000.00.

	
	
	Answer to specific info request 8:
Besides to our own banned business, which would be the effect of the restriction, our customers would have a certain topics: The Viton-Glove is an unique product for heavy chemical protection in laboratories all over the world. Category III gloves applies to all complex PPE intended to act against lethal hazards or serious and irreversible damage to health. For example, one customer uses this glove product in conjunction with high proctection suits in automotive and chemical industry, for bioscience, for emergency services. In case of a restriction, there will be an impact of jobs at our customers and for the safety of the end user industry as well.
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<redacted>
Privacy statement:
Quantities produced and sold, production secrets and processes and market shares are qualified as business secrets according to “Guidance on the preparation of public versions of Commission Decisions adopted under the Merger Regulation”. From the confidential information conclusions can be drawn about the company’s size, production volume, market share. In addition, according to Article 4(2) of Regulation (EC) No 1049/2001 our commercial interests, including intellectual property with regard to R&D effort have to be protected.
	General Comments:
We are grateful to the ECHA for granting Leica Biosystems the opportunity to participate in the discussion on the Proposed Restriction on PFAS.
For over 145 years, Leica Biosystems has been a global leader in the development of microtomy that is of extraordinary value for the examination of human and animal tissues with regard to basic sciences and cancer diagnostics. The company is a worldwide frontrunner in workflow solutions and automation, integrating every stage of the workflow from biopsy to clinical diagnosis.
The Restriction Proposal concerning PFAS import, manufacturing, and usage directly affects the company because the PFAS polytetrafluoroethylene (PTFE) is a key component of the technique that ensures high quality histopathological cancer diagnostic. In fact, high-end quality blades coated with PTFE are needed for the preparation of thin and reproducible tissue slices.
PTFE-based coating is exceptionally thin and exerts a negligible impact on the blade's geometric parameters ensuring the superior quality of histopathological slides and, consequently, improving the accuracy of diagnostics. In addition, PTFE-based coating possesses highly favourable tribological properties, preventing alteration of histopathological slides compared to usage of an uncoated blade and exhibits high hydrophobicity, providing resistance to soiling that could potentially cause damage of histopathological samples during the multiple sliding.
The coating product used by Leica Biosystems (hereinafter referred to as CBMC) is a non-stick colourless coating (mixture) manufactured in the EU containing PTFE as main component. It has been intentionally designed for professional use as a specific coating for disposable blades of microtomes and cryostats used in research and clinical histopathological diagnostics.  By using Leica Biosystems’ microtome blades high-quality slides of 0.5 μm up to 100 μm thickness from hard, soft, or frozen specimen can be prepared. Coating of the blades reduces the friction during sectioning that results in high quality sections consequently enhancing the quality of cancer diagnosis.
Annually, Leica Biosystems sells more than one million single blades in the EU, with each blade providing in average 15 slides, resulting in more than 15 million slides. However, for this huge number of slides, Leica Biosystems purchases only less than 20 kg PTFE per year, resulting in less than 20 mg PTFE that is needed for coating of 1 blade and, theoretically, in less than 1.3 mg PTFE needed per slide. Each single slide of high quality can improve clinical diagnosis associated with accurate and timely disease detection and appropriate cancer therapy. This results in cost savings, improved patient outcomes, reduced healthcare expenses, and other economic indicators related to the diagnostic process.
Healthcare effects are highly important for the socio-economic risk-benefit balance and taken into consideration in the Restriction Proposal, which provides specific derogation timeframes for certain PFAS specific uses. Currently, restriction option 2 (RO2) outlines a 13.5-year derogation for PFAS used for diagnostic laboratory testing (ECHA 2023a), and fluoropolymers (FPs) for certain medical usages. Additionally, further consideration is proposed for FP for coating applications for “medical devices other than metered dose inhalers”.
Therefore, justification of derogation of 13.5 years for the use of the FP PTFE as a constituent of CBMC, blade coating for microtomes and cryostats, medical device for diagnostic (histopathological) laboratory testing is substantiated, but not sufficient. We expect more precise consideration on the specific usage of PTFE as a basic constituent of coating for microtomes and cryostats blades for histopathological cancer examination. This should be based on a thorough assessment of all risks associated with the final product (blades) quality alteration.
1.1 Scope or Restriction Option analysis
PFAS represent the largest group of chemicals suggested for nearly complete ban due to the restriction proposed (ECHA 2023a). Obviously, such a group should not be considered as homogeneous for regulatory measures. It is recognized that PFAS could be subdivided in several ways (ECHA 2023a).
Following OECD guideline (OECD 2021), all PFAS are categorized into two main groups based on their degradability. Additional methods of differentiation include factors such as carbon chain length and distinguish between non-polymeric and polymeric structures (Henry et al. 2018). Although FPs match the PFAS structural definition, they differ in their physical, chemical, environmental, and toxicological properties when compared with other PFAS. Accordingly, FPs such as PTFE should be considered as a distinct and separate group within PFAS concerning hazard assessment and regulatory purposes (FPG 2023; Henry et al. 2018; Korzeniowski et al. 2023).
Among PFAS, PTFE holds a unique position due to its exceptional chemical stability. The polymer remains chemically inert under ambient conditions and can withstand temperatures up to 300°C. The chemical stability raises concerns about the persistence of PTFE. However, FPs only meets the persistence criterion and not the bioaccumulative, toxic, and mobile criteria (Améduri and Hori 2023). FPs (especially PTFE) have been extensively tested to satisfy US, Japanese and EU food contact and global medical device regulations, e.g., US Food and Drug Administration, China Food and Drug Administration, Korea Ministry of Food and Drug Safety, Japan Pharmaceutical and Medical Device Agency, including ISO 10993 biocompatibility testing and preclinical animal testing, and - as a polymer - also has been exempted from REACH legislation.
Moreover, the restriction of FPs under REACH regulations may hamper the EU strategic sustainability as FPs are used in critical applications that help deliver strategic EU and UN climate objectives and are an enabler of the European Green Deal, the Chips Act, Hydrogen Strategy, and Sustainable and Smart Mobility Strategy. The proposed restriction creates general uncertainty that would undermine investment decisions and innovation in these and other important EU ambitions (FPG 2023).
Thus, there is evidently a rationale to re-consider the inclusion of PTFE into the scope of ECHA Restriction Proposal on PFAS (ECHA 2023a) in general.
1.2 Hazard or exposure
Hazard of PTFE
It is recognized, that polymers, in general, are of less concern compared to monomers (ECHA 2023b). Potential risks of polymers to human health are still under estimation. Only a few studies with toxicological information are available for this diverse group of oligomeric and polymeric PFASs. The structures of side-chain fluorinated polymers as well as perfluoropolyethers are different from that of fluoropolymers. Little to no data is available on the toxicity of these two groups of polymeric PFASs (ECHA 2023a).
Henry et al. (2018) demonstrated based on toxicity data, human clinical data, and the physicochemical properties of PTFE warrant its classification as a polymer of low concern. Fluoropolymers are high molecular weight, have narrow molecular weight distribution, and have negligible oligomer content and organic and inorganic leachables. Data show that fluoropolymers have thermal, chemical, photochemical, hydrolytic, and biological stability. Toxicology studies on PTFE demonstrate the absence of acute or subchronic systemic toxicity, irritation, sensitization, local toxicity on implantation, in vitro and in vivo genotoxicity, hemolysis, complement activation, or thrombogenicity.
Recently, Lee et al. (2022) assessed the toxicity of orally administered PTFE in doses ranging up to 2000 mg/kg in the form of microplastic (diameter of 5 µm and 10–50 µm). No adverse effects were observed in either single-dose (OECD 423) or four-week (OECD 407) toxicity studies conducted in ICR mice; notably, PTFE did not become systemically available.
Exposure to PTFE associated with the manufacture/use of coated blades
PTFE in CBMC, as coating for blades for microtome technic is purchased and used in a quantity between 1 and 20 kg per year. The process of coating is carried out as industrial use by Leica Biosystem. The usage of PTFE during the manufacturing and final product use does not pose a hazard, as both processes are controlled and do not involve exposure of PTFE to high temperatures.
1.3 Environmental emissions
Due to the low annual amounts of PTFE used by Leica Biosystems, the controlled manufacturing process and professional use of CBMC, environmental emissions of PTFE during manufacturing and use of blades for microtomes and cryostats are negligible at all stages. Emissions can be managed accordingly to current protocols adopted for this field.
The results of recently published studies on the waste combustion of PTFE have demonstrated that municipal incineration of the polymer utilizing best available technologies should be regarded as an acceptable approach to PTFE-containing waste treatment (Aleksandrov et al. 2019). There is no statistically significant evidence that PFAS (including wide range such as perfluoro-carboxylic acids and trifluoroacetic acid) were formed in flue gas during the industrial incineration of PTFE.
1.4 Baseline
The estimated average annual emissions of polymeric PFAS used for medical devices total up to 76 tonnes per year (ECHA 2023a, p. 41). Among these, PTFE constitutes approximately 37% of all PFAS employed within the medical device industry (ECHA 2023c, p. 87), resulting in 28.12 tonnes PTFE per year. The proportion of PTFE used by Leica Biosystems (between 1-20 kg per year) in the coating of blades for microtomes and cryostats is below 0.07% of the current PTFE baseline adopted for medical devices.
In conclusion, all life stages of PTFE-containing coating CBMC are well controlled as the material is designated only for industrial and professional use. This can effectively prevent/minimise risk of emissions of PTFE.
1.5 Information on alternatives
According to ECHA (2023a, p.100), there is sufficiently strong evidence that technically and economically feasible alternatives are generally not available for diagnostic laboratory testing indicating a low substitution potential.
The substitution of PTFE in the coating of blades for microtomes and cryostats necessitates more than just replacing PTFE with a non-PFAS alternative. It also requires the development of specific material, that ensures preparation of a comparably high quality of histopathological slides used for cancer diagnostics. Additionally, as it is mentioned in the Annex E (ECHA, 2023d, p. 321), “there is a concern that the potential alternatives would also be persistent in the environment due to their necessary characteristics”.
Within the scope of Leica Biosystems´ own research no alternative material could be identified on the market which fulfils the required properties and is cost-effective.
1.6 Information on benefits
With the introduction of disposable microtome blades 50 years ago, the PTFE-coated disposable microtome blade became the gold standard in research and clinical microtomy applications. CBMC is a crucial element of histopathologic technique, which ensures improved clinical histopathological cancer diagnostics with the consequence of better patient outcomes; reduced healthcare costs; enhanced research opportunities; and broader societal advantages for patients through effective disease management and resource allocation. The use of PTFE as the main functional component for coating blades of microtomes and cryostats requires only a small amount of the FP, providing “state-of-the-art” histopathological technique.
A ban of PTFE on microtome blades without a reliable alternative would inevitably impair research workflow and disrupt histopathological cancer diagnostics.
No socio-economic benefit is expected from restricting the use of PFAS PTFE for coating for medical devices, such as blades for microtomes and cryostats produced by Leica Biosystems.
1.7 Other socio-economic analysis (SEA) issues
If the EC chooses to restrict Leica Biosystems to Restriction Option 1 (RO1) with regard to the use of PTFE as coating substance for microtomes and cryostats blades for histopathological clinical diagnostic the ban would impact the immediate business as the production would be stopped within 18 months and clearance of current stock.
With no existing alternative available, cancer diagnostics would be affected resulting in false-diagnosis or even non-diagnosis due to the resulting bad quality sectioning from uncoated blades. Hence, a ban of PFASs would have substantial impacts on the feasibility of diagnostic laboratory testing, which in turn would have severe implications on public health resulting in high socioeconomic costs.
Although the restriction option proposed by ECHA is RO2 with a transition period of 13.5 years, this time would not be sufficient to find or develop a suitable alternative and to establish the quality of all subsequent diagnosis measures. Therefore, the consequences would be similar to those of RO1.
1.8 Request for exemption
Given the distinctive unique properties of PTFE, we respectfully request exemption for the utilization of PTFE in the coating of blades for microtomes and cryostats from the scope of Restriction Proposal (ECHA 2023a). This request is based on the extremely high socio-economic value of PTFE used in minimal quantities as a crucial element, providing high quality of histopathological cancer diagnostics and research in this field.
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	Answer to specific info request 1:
The use of the PTFE-containing mixture CBMC for coating of blades for microtomes and cryostats for histopathological clinical diagnostic is relevant for the following use sector:  Medical devices; with the respective sub-uses: - Diagnostic laboratory testing;  - Other coating applications (Coating for medical devices other than Metered Dose Inhaler [the use is indicated in the Restriction Proposal as being "under reconsideration”]).

	
	
	Answer to specific info request 2:
According to the information available in ECHA Restriction report, Annex E it is assumed that in case of polymeric PFAS 1% of PFAS is emitted during use (ECHA 2023d, p. 316). Consequently, the anticipated annual emissions of PTFE, when used as a component of CBMC at Leica Biosystems, is expected to average below 0.2 kg per year.  At the stage of manufacturing, Leica Biosystems provide the following risk management measures to prevent emission:  - closed coating chamber; - no wastewater is produced; - collection of a non-compliant blades/production residues and following incineration during melting down with ferrous scrap.  Although the use phase is out of manufacturer control, in practice, the professional use of the coating allows to control the substance emissions over its use and disposal. The primary packaging of blades is designed specifically to protect individual articles from any mechanical damage before installation onto microtome, therefore emissions of polymer are prevented.  After use the coated blades cannot be recycled but must be collected and eventually incinerated as hazardous waste as blades are handled as sharps according to waste regulations.

	
	
	Answer to specific info request 3:
The use phase and the end-of life phase can be distinguished in 2 categories. 1 (mainly): Contact with infectious tissue (mainly when used on cryostats in clinical environment) 2 (in rare cases): Sectioning without contact of infectious material (Mainly paraffin sectioning on microtome and research applications) During the use phase and the preparation of slides following material gets into contact with the PFTE containing cutting edge: sample block, waste sections and sectioned sample for diagnosis. Such tissue is commonly treated as infectious material which is commonly incinerated.  Blades are handled as sharps according to waste regulations. Waste management of above material including the used microtome blade will be handled as follows: 1 (mainly): contact with infectious samples: all material needs to be collected and disposed as infectious material through special waste incineration to avoid releasing infectious agents 2 (in rare cases): normal waste: all materials are considered to be residual waste as long as sharp material (like microtome blades) are safely enclosed to avoid cutting. Our instruction for use for microtome blades clearly states that non infections used blades need to be inserted into our safe waste container included in our dispenser box. Further waste management of such residual waste underly regulations of individual countries, e.g., in Germany this residual waste is most often incinerated. Used blades which are not subject to incineration is considered very small, it is assumed to be 3%.   Aleksandrov et al. (2019) reported that municipal incineration of PTFE using the best available technologies should be considered an acceptable waste treatment method. It was shown that PTFE can be almost fully transformed into fluorine (F) (as hydrofluoric acid (HF)). To study the possible generation of low molecular weight per- and polyfluorinated alkyl substances (PFAS), PTFE combustion under typical waste incineration conditions was investigated. No evidence of PFAS formation (including wide range such as perfluoro-carboxylic acids and trifluoroacetic acid) during the incineration of PTFE was observed.  As stated above it is assumed that approximately 1% of the maximum 20 kg used by Leica Biosystems per year are released into the environment during use resulting in less than 0.2 kg per year. In addition, it is assumed that 97% of all blades are properly disposed of and are subject to incineration. Consequently, the anticipated annual emissions of PTFE, in the end-of-life phase at Leica Biosystems, is expected to average below 0.6 kg per year.

	
	
	Answer to specific info request 5:
The annual quantity of PTFE used for CBMC production is between 1-20 kg, enabling the manufacturing of more than 1 million single blades marketed in the EU. The resulting emissions during manufacturing and use have not been assessed yet, but they are expected to be negligible. This suggestion is based on the small quantity of the substance used, exclusively industrial use of the substance-containing product and efficient degradation of PTFE during waste incineration, which collectively prevents any significant emissions.

	
	
	Answer to specific info request 7:
According to ECHA Proposal of a Restriction of per- and polyfluoroalkyl substances (ECHA 2023a, p.100), there is sufficiently strong evidence that technically and economically feasible alternatives for the use in diagnostic laboratory testing are not generally available indicating a low potential for substitution. Given the distinctive unique properties of PTFE, we respectfully request exemption for the utilization of PTFE in the coating of blades for microtomes and cryostats from the scope of Restriction Proposal (ECHA 2023a). This request is based on the extremely high socio-economic value of PTFE used in minimal quantities as a crucial element, providing high quality of histopathological cancer diagnostics and research in this field With regard to questions a-g: a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use. PTFE is the main component of the coating specifically designed for blades used in histopathological clinical diagnostic of cancer. The annual tonnage of PTFE for this use is minimal, amounting to maximum 20 kg. The quantity enables the production of more than 1 million blades sold within the EU per year. The resulting emissions have not been assessed yet, but they are expected to be negligible even in a worst-case scenario. This suggestion is based on the small quantity of the substance used, exclusively professional use of the substance-containing product and efficient degradation of PTFE during waste incineration, which significantly reduces potential emissions. b. The key functionalities provided by PFAS for the relevant use. PTFE containing coating for the microtome blades introduced 50 years ago became a gold standard in clinical and research microtomy applications. These blades are used in histology laboratories around the world focusing on the biopsy and sectioning of human tissues being crucial in cancer diagnostics.  PTFE has very specific intrinsic advantages as it is a non-wetting, anti-stick, hydrophobic material. This property helps the blade edge to glide over the tissue during sectioning, provides better ribboning of the sections during application, improves the quality of individual sections. All these properties improve cancer diagnosis and reproducibility of the results. Additionally, PTFE prevents adherence of bio-hazardous tissue to the blade edge providing better control of bio-hazardous materials.  The PTFE-based coating is: - exceptionally thin and exerts a negligible impact on the blade's geometric parameters ensuring the superior quality of histopathological slides and, consequently, enhancing the success of diagnostics;  - possesses highly favourable tribological properties, preventing alteration of histopathological slides compared to usage of an uncoated blade; - exhibits high hydrophobicity, providing resistance to soiling that could potentially cause damage of histopathological samples during the multiple sliding; additionally, resistance to the soiling provides better control of bio-hazard associated with histopathological samples; Consequently, the utilization of the coating not only extends the blade's lifecycle compared to an uncoated blade, but drastically enhances the precision and reliability of the diagnosis. c. The number of companies in the sector estimated to be affected by the restriction. See Confidential Attachment   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. There are no alternative-based coatings available for this specific use on the EU market.  For additional information see confidential attachment. 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. As a world leader in the histopathological diagnostic equipment sector with nearly 150 years of experience, Leica Biosystems is dedicated to researching and developing alternatives to provide both enhanced clinical cancer diagnostics and improved tools for scientific research in the field of healthcare and medical science. Currently, PTFE-containing coating remains the gold standard and no suitable alternative is found, and there is still no sign that alternative coating will be obtained. Leica Biosystems planned to continue with further R&D projects. R&D of PTFE-free coating is now at the stage of planning of the initial stage. For the moment is not feasible to assess 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.  The main problem with finding suitable alternatives for PFAS lies in their useful properties like non-wetting, hydrophobic and low friction coefficient. Any potential material should exhibit the similar properties and quality of sections besides being cost-effective. From scientific point of view there are currently no material which can exhibit similar properties. Bio-compatibility is another point to be considered for research. The PTFE health and environment safety profile has been thoroughly evaluated and no concerns regarding its use have arisen up until the publication of the ECHA Restriction Report. Currently no alternative with comparable functionality to PTFE for specific use as blade coating is known. Furthermore, there is no assurance that any potential alternatives would possess a superior safety profile compared to PTFE. 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. Given the exceptionally high social value of CBMC due to its crucial role in public healthcare (clinical diagnostic of cancer) and the minimal annual tonnage of PTFE for this purpose, concerns about the safety of PTFE are counterbalanced by the substantial social benefits it provides. Only an alternative that provides at least comparable quality for clinical diagnostics can be considered as relevant and acceptable.  PTFE as constituent of coating CBMC has extremely high social value being a key functional element of blades for a clinical histopathological diagnostic. A ban of PFASs would have substantial impacts on the feasibility of diagnostic laboratory testing, which in turn would have severe implications on public health resulting in high socioeconomic costs. In addition, the socio-economic impact of Leica Biosystems is an important factor to consider. A ban would impact the immediate business as the production would be stopped within 18 months.
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	General Comments:
Statement of the district of Rastatt on the planned PFAS restriction at European level


On January 13, 2023, the Netherlands, Germany, Denmark, Sweden and Norway took the first formal step towards a European restriction on PFAS by jointly submitting a restriction proposal to the European Chemicals Agency (ECHA). The proposal aims to restrict both the use and manufacture of PFAS in order to reduce the risks posed by these substances to humans and the environment. Adoption would result in the most comprehensive substance restriction in Europe to date. The proposed restriction is highly complex because there are more than 10,000 different types of PFAS used in a wide variety of products. ECHA published the PFAS restriction proposal on February 7, 2023. The six-month public consultation is currently underway and is expected to end in September 2023. A final decision is not expected before 2025.

The district of Rastatt as well as the districts of Baden-Baden and Mannheim have had painful experiences with the PFAS group of substances. Due to application of paper sludge mixed with compost on arable land, about 1,100 hectares of soil in Central Baden are classified as contaminated. In addition to this considerable surface contamination, the groundwater from Rastatt to Ottersweier is also contaminated with PFAS. In total, an affected area of 200 km² has been delineated. The people in the district of Rastatt have to live with this pollution and are affected by it in many ways.

Due to the persistence of the pollutants, this problem will challenge the district of Rastatt and its population for decades. A comprehensive remediation is not possible and not financially feasible due to the dimension of the damage. Since 2013, an amount in the mid-double-digit millions has already been spent by the state, the district, the municipalities, the water suppliers and agriculture to protect the population. An ongoing financial burden will remain. These costs are essentially carried by the general public, but not by the producers and distributors of PFAS.

There is opposition to the planned PFAS restriction from industry associations. The Conference of Economics Ministers has endorsed these concerns (see attachment 1) , while the Conference of Environmental Ministers (see attachment 2), along with the Conference of Agriculture and Consumer Protection Ministers, has spoken out in favor of rapid implementation of the PFAS restriction.

From a scientific point of view, it is recognized that even PFAS with low acute toxicity pose a health risk in case of prolonged (chronic) exposure. The Special Report of the German Advisory Council on the Environment states that PFAS have already spread worldwide in the environment and accumulated in organisms including humans.

It is clear that mass production for countless consumer products for which substitutes already exist or for which there are no significant disadvantages in eliminating PFAS (e.g. cosmetics, food packaging or disposable cups) must be stopped as quickly as possible. The restriction proposal currently under consideration serves to protect humans and also grants industry long transition periods. In addition, substitutions with other substances are supported by research projects. Regular validation is planned to allow essential applications for which there are no substitute substances to continue, through derogations. In this way, industrial concerns are adequately taken into account in consideration of health and environmental protection.

The environmental administration of the district of Rastatt is committed to the EU restriction proposal in view of the dimension of the damage and the burden on the general public, the living conditions soil and water and the population in the district of Rastatt. It expressly welcomes the efforts of the Federal Republic of Germany to obtain a rapid and far-reaching PFAS ban in accordance with the restriction proposal at the European level for the protection of people and the environment.

An statement  with the same content by the Committee for Environment, Construction and Planning of the District of Rastatt is expected to be adopted on 26.9.2023.

Attachments:
Attachment 1: Resolution of the Conference of Ministers of Economics on June 21/22, 2023 at Schloss Hohenkammer
Attachment 2: 100th Conference of Environment Ministers on May 12, 2023 in Königswinter
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	General Comments:
Position of the Austrian Metalworking Industry

"For a risk-based approach to PFAS - no general ban".

PFAS are used in a wide range of industrial applications, including critical applications, and are an essential part of many technologies and industrial processes that are central to the implementation of the Green Deal, but also to other Union priority objectives such as human health and safety. The proposed REACH restriction undermines investment decisions and innovation to achieve these goals.

For example, fluoropolymers were identified as strategic materials in a recent report published by the European Commission's Joint Research Centre (JRC), "Supply Chain Analysis and Material Demand Forecast in Strategic Technologies and Sectors in the EU - A Foresight Study". They are an integral part of technologies such as fuel cells, in power generation (including photovoltaics, solar thermal, wind power, energy storage systems), electronics, semiconductors and various industrial applications. They have an almost universal resistance to aggressive media, withstand high mechanical and thermal loads, have unrivalled dielectric properties, have very good flexibility and, unlike any other material, are permanently low in emissions and extremely durable. Meeting the combination of these very demanding requirements makes fluoropolymers indispensable. There are no materials on the market, either known or under development, that can meet the combination of high thermal resistance (~200°C), high flexibility, high mechanical resistance and high chemical resistance.

	
	
	Answer to specific info request 1:
Please see attached document

	
	
	Answer to specific info request 5:
Please see attached document

	
	
	Answer to specific info request 6:
Please see attached document

	
	
	Answer to specific info request 8:
Please see attached document
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	General Comments:
The scope of the products described in this document concerns the components that are required to form a radio frequency coaxial connection for professional (i.e. non-household) uses. Examples of such components are: connectors and adapters, terminators, suppressors, RF switches, seals or cables. The components are used in addition or combination with coaxial connectors in the same markets and applications. Although RF coaxial connections may differ in their specific function, the general findings of this response and the lack of alternatives to polymeric PFAS-materials apply to all RF coaxial connections in the same way. They are based on basic physical properties, e.g. permittivity, thermal and chemical stability of specific fluoropolymers.

As it will be further justified in this document, the RF Coaxial Connectors Manufacturers Group request the following two derogations:

i) Polymeric PFAS in components required to form a radio frequency coaxial connection for non-household uses, as for example coaxial connectors, adapters, terminators, suppressors, switches, seals and cables until 13,5 years after EiF.
ii) Spare parts for i) until 10 years after expiry of i).

The group members do not have enough knowledge about the use of polymeric PFAS in household coaxial connections and excluded these uses from the derogation request. This cannot be understood in a way that the group members would have any evidence that polymeric PFAS are or are not required in such connections.

Justification of the Derogation Request:

● Currently no material with the required basic physical properties exists that could act as a drop-in substitute for currently used polymeric PFAS materials.
● Development of alternative materials is an on-going process and only partially influenced by the manufacturers of coaxial parts as they are in the role of downstream users.
● The currently available alternative materials would require a re-design of the components of the coaxial connection, which will cause a cascade reaction: coaxial components using non-PFAS materials will get bigger than the ones with polymeric PFAS-materials. Accordingly, also the subsystems that are based on the coaxial connection will have to be re-designed and will get bigger. In consequence, also the final system (e.g. the mobile radio antenna) will need re-design and the intended miniaturization to safe material and space will not apply anymore.
● Substitution of the safety and function relevant polymeric PFAS parts in a coaxial connection is a complex and time-consuming process that is described in annex 3, once the availability of substitutes developed by the chemical industry will be effective. The estimated timeline of this step by step process is more than 13,5 years and involves suppliers, in-house resources, customers, and standardization committees.
Please find details in annex 3
● Exhaustive engineering and administrative work will be required (minimum 20000 drawings for each company to update) that will bind resources that would otherwise develop new products.
● Besides, after the expiry of the requested derogation, it will be ecologically and economically more feasible to repair or renew existing systems by using spare parts than to replace the whole system. The use of the exemption for spare parts will be applied less and less over the years.
● The coaxial connections, the derogation request refers to, are only installed and dismantled by professional users. The polymeric PFAS materials in these connections cannot be routinely touched (only seldom or accidently touching during production or installation is possible). Scrap of polymeric PFAS      material generated during the production of the components of the coaxial connections are collected and given back to the material producer for recycling or thermal recovery. Accordingly, from the component manufacturer´s point of view´s cradle (i.e. the polymeric PFAS granules or semis) to the grave (i.e. dismantling of the components), no uncontrolled release of polymeric PFAS material is possible. We do not have enough evidence to fully quantify if at all relevant release of polymeric PFAS material is possible during the whole life cycle from production of polymeric PFAS granules/semis to the recycling or thermal recovery of the dismantled components. If such a release happens, the group members estimate it as extremely small.

The group members are highly concerned, as:

● A ban on polymeric PFAS in professional coaxial connections without derogation would have severe negative impacts on basic societal requirements. Improvements intended by major EU legislation like the EU Green Deal or the EU Chips Act would be hindered or even impossible.
● The following sectors which rely on coaxial connections are directly impacted:
 5G maintenance and deployment, compromising the future deployment of 5G+ and 6G;
 Critical communications: radio communication of police, armed forces, emergency services (e.g. TETRA);
 Internet access and downloading, cell phone access, video streaming, etc.;
 Space, aeronautics, civil and defense programs: critical signals for take-off, landing, flight and therefore the absence of aircraft or satellites;
 Measurement equipment, and therefore on R&D and qualifications;
 Smart networks and chip testing equipment: direct negative impact on the EU Green Deal and the EU Chips Act;
 MedTech;
 Quantum computing;
 Autonomous driving, train control and connectivity.

● In a time of less stable supply chains and lack of professional staff, there are no resources left to lower these impacts.
● A change in the material would mean that the components could no longer be manufactured in accordance with international standards (IEC and MIL). This would mean that worldwide compatibility of the systems would no longer be possible.
● The competitiveness of the European manufacturers will be weakened against the rest of the world, as well as the one of all the downstream and upstream users.
● From a purely economic point of view, a ban of polymeric PFAS in professional coaxial connections can never be justified because it causes high additional costs for the manufacturers and even more for consumers and states due to enhancing the costs of products and services while no additional further function or other further benefit would result.
● From a purely ecological point of view, a ban of polymeric PFAS in professional coaxial connections without derogation is not justified as it would cause thousands of times more unnecessary waste from associated obsolete equipment for each amount of polymeric PFAS saved.
● As it is not known if during the production or waste treatment of components of professional coaxial connections polymeric PFAS are released at all and in which amount, it is not possible to estimate the health impacts or costs caused by this use. During the use phase, no release is possible.
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	General Comments:
Der Maschinen und Anlagenbau ist nicht aufgeführt als Sektor im Restriktionsvorschlag. Es werden Dichtringe, Kabel und Sensoren für die gesamte Branche der deutschen und europäischen Industrie und kritischen Infrastruktur produziert. Aus diesem Grunde erbitten wir eine Ausnahme von der Anwendung von PFAS bei der fehlenden Verwendung von FKM.

	
	
	Answer to specific info request 6:
See attachement
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	General Comments:
-
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	General Comments:
Please see CHEM Trust general comments and supporting evidence submitted as a non-confidential attachment
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	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
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<redacted>
Privacy statement:
“Confidential treatment should be granted to the annexed documents on the ground of the protection of Solvay’s commercial interests, pursuant to Article 4(2), first indent of the PAD Regulation. The PAD Regulation 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 documents submitted contain numerous business secrets and proprietary data of Solvay that are not available in the public domain. Specifically, the documents contains business secrets and proprietary data such as, inter alia, (i) the commercial strategy (including for the future) put in place by Solvay relating to PFAS, (ii) detailed data on Solvay’s PFAS portfolio (including on product names, their production process and production site, or their physicochemical properties), (iii) numerical data of Solvay (such as percentages or financial data) relating to PFAS, and (iv) the Best Available Technologies measures put in place by Solvay relating the minimization of PFAS emissions. This expertise and this know-how are not publicly available and their disclosure would cause significant harm to the competitive position of Solvay as it would undermine its commercial interests, including intellectual property. Indeed, knowledge of such information could allow third parties such as an applicant for public access to documents to discover the proprieties and composition of products manufactured and placed on the market by Solvay, as well as Solvay’s commercial strategy and interests, which could ultimately undermine the commercial interests of Solvay. Confidential treatment should consequently be granted to the attached document in application of the exception to disclosure contained in Article 4(2), first indent of the PAD Regulation.”
	General Comments:
Solvay Specialty Polymers has prepared a confidential dossier about fluoropolymers (FPs) and perfluoropolyethers (PFPEs) which is divided into 4 chapters. Chapter 1 (containing a few amendments in comparison to the previously submitted version) contains information about Solvay’s general position on the EU PFAS restriction proposal and summarizes technical information on hazard, emissions, alternatives and socio-economic impacts which are detailed along chapters 2, 3 and 4, respectively. Chapter 2 provides information on hazard and environmental properties of Solvay’s product portfolio. Chapter 3 includes information on emissions along the life cycle, focusing on the production and end of life phases. Finally, Chapter 4 summarizes the market knowledge about alternatives and provides socio-economic information, including potential impacts of the restriction on Solvay.

Solvay Specialty Polymers believes that FPs and PFPEs manufactured without fluorosurfactants and that fulfil the criteria of Polymer of Low Concern (PLC) should be excluded from the scope of the proposal, or should be exempted by way of a time-unlimited derogation for all uses, as they do not present an unacceptable risk that needs to be addressed at the EU level by means of a REACH restriction, due to their recognised low hazard to human health and the environment. Additionally, PFPEs not meeting all PLC criteria should be derogated according to DUs requests, where they are solely applied in industrial uses, present low (eco)tox risk according to their conditions of use and have no technically (in terms of performance) and economically feasible alternatives.

	
	
	Answer to specific info request 1:
“Solvay Specialty Polymers, as one of the largest global manufacturers of FPs and PFPEs, supplies products to several sectors, including: - Batteries - Hydrogen  - Automotive - Aeronautics - Semiconductor - Industrial applications (such as lubricants and sealant use) - Oil & Gas (O&G) For more information, please see attached confidential document, specifically chapter 4

	
	
	Answer to specific info request 2:
As one of the main fluoropolymers (FPs) and perfluoropolyethers (PFPEs) producers, we share information on production, emissions and on-going projects on end of life.  For more information, please see attached confidential document: “Chapter 3 - emissions”

	
	
	Answer to specific info request 3:
As one of the main fluoropolymers (FPs) and perfluoropolyethers (PFPEs) producers, we share information on publicly available and Solvay proprietary studies. For more information, please see attached confidential document: “Chapter 3 - emissions”

	
	
	Answer to specific info request 5:
For more information, please see attached confidential document: Chapter 3.

	
	
	Answer to specific info request 6:
We mapped Solvay known applications and among them some missing uses have been identified.

	
	
	Answer to specific info request 8:
Solvay Specialty Polymers shares its view on the (non-)availability of alternatives and the potential socio-economic impact of restriction proposal. For more information, please see attached confidential document: Chapter 4.
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Assogomma comments on the Annex XV Dossier
of the universal PFAS restriction proposal


September, 6th 2023
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1. About Assogomma


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


2







3. General observations on the restriction proposal


polymerization aids should instead be addressed through regulatory actions.


3 General observations on the restriction pro-
posal


3.1 Critical 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 (−CF2−) (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 [4].


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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3.1 Critical analysis of restriction scope


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 −CF3), 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
PFASs, 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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3.1 Critical analysis of restriction scope


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. −CF3 or −CF2− 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 −CF3 or −CF2−
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 [11]. 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


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, cC6O4 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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3.3 Focus on fluoroelastomers


“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. [8].


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[9] 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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3.3 Focus on fluoroelastomers


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 × 105t/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ∼ 150t/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 <1,0 <1,0 <1,0 <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 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <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 <1,0 <1,0 <1,0


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 [6], 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 CF4 or C2F6.


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 / fluoropolymers of interest


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


• “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) ∆(%)
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 × 104t.
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.
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7. Technological role of fluoroelastomers


7 Technological role of fluoroelastomers and other
fluoropolymers in rubber sector


7.1 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 +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, CO2 emissions, VOC emissions (from fuel tanks
and lines), particulates and NOx 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 H2S (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),


• 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).


• 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
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:
• 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)


• 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 CO2 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
MoS2-based coatings, and solely partially available with silicone-based coatings.


8.2 Considerations for single specific materials
• 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. Even 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.


• 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.


• 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.


• 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.


• 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







8.2 Considerations for single specific materials


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.


• 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.


• 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.


• 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.


• 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


• 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.


• 22 - Molybdenum Disulphide (MoS2)


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 MoS2). R&D sctivities are ongo-
ing to improve MoS2 performances in some applications and the best
option seems to be substitution with PTFE. MoS2 may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.


Economic feasibility MoS2 is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.


• 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.


• 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
type


Tmax


(◦C)
Good fluid
resistance


Poor fluid
resistance


Purity


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,


ozone
Polar solvents Low


CR 100 Hydrocarbons, water,
ozone


Polar solvents Low


ECO 135 Hydrocarbons, water,
ozone


Polar solvents Low


IIR 110 Water Hydrocarbons Low
SBR 100 Water Hydrocarbons, ozone Low
NR 80 Water Hydrocarbons, ozone Low
FKM 240 Hydrocarbons, steam,


sour gases
Amines, polar solvents Medium


to high
FEPM 220 Steam, amines, sour


gases
Polar solvents, aro-
matics


Medium


FFKM 327 All None High
FVMQ 200 Water, steam, ozone,


hydrocarbons
Medium


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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Italian Industries Federation for Aerospace, Defence and Security (AIAD) 


 
POSITION PAPER ON THE ANNEX XV RESTRICTION REPORT FOR PER- AND 


POLYFLUOROALKYL SUBSTANCES (PFAS) 
 
 
Reference: ECHA Public Consultation on the Annex XV restriction report of 22 
March 2023 for Per- and polyfluoroalkyl substances (PFASs)  
 
 
AIAD includes almost all the National enterprises that operate with advanced technology in the design, 
production, research and services activities for the civil and military aerospace, military navy and army 
sectors, along with all the related electronic systems connected. As of today, direct members are 197: n.194 
companies and n.3 national associations, ANPAM Italian National Association of Manufacturers of Firearms 
and Ammunition for Sport and Civil Uses, UNAVIA Italian Association for standardization in the Aeronautical 
Sector and ASAS Association for Space-based Applications and Services. 
 
As representative of the Italian Industry, it is a member of the equivalent European Association (ASD). In this 
context it acts as point of reference for all the national and foreign institutions, and for the coordination of all 
those activities in which there is a need to represent the sector’s national interest. 
 
ASD (Aerospace, Security and Defence Industries Association of Europe) represents European Aerospace, 
Security and Defence Industries, representing directly or indirectly (through national association members) 
over 3,000 companies of all sizes from 18 countries. 
 
As member of ASD, AIAD contribute and fully support the Dossier on PFAS Restriction presented by 
ASD during the ECHA pubic consultation. 
 
In particular, AIAD highlight that some uses by the aeronautic, space, security and defence (A&D from 
here on) sector have not been considered in the Annex XV.  
The restriction as currently proposed would have a catastrophic impact as it would bring aviation, 
space and defence to a standstill (no production, no imports, no maintenance) already 18 months 
after the entry into force.    
 
A&D products include civilian and military aeronautics (aircraft of all types including all technologies for 
propulsion, hydraulics, flight control, etc.) and associated ground equipment e.g. air traffic control, ground 
support equipment and maintenance/inspection equipment. They also include a diversity of security and 
defence products ranging from naval vessels, armoured vehicles to weapon systems and munitions and all 
associated ground platforms for example involved in surveillance, communication, critical infrastructure 
protection and ground support equipment and maintenance/inspection equipment. Space equipment 
includes satellites, launchers and communication systems. All these diverse products have the 
commonality that they operate under extreme conditions and must comply with very strict safety and 
reliability requirements over their service lives. These requirements mean that there are stringent 
performance requirements for the chemicals/formulations/materials that are used in the manufacture of the 
parts, components, systems, etc. that make up A&D products. There are formal quality management 
systems in place for the manufacture, operation and maintenance (so called maintenance, repair and 
overhaul - MRO) to ensure compliance with these safety and reliability requirements (e.g. AS9100). The 
qualification and certification processes in place mean that once a product design is approved, there are 
formal change management processes that need to be followed to make changes to any part. MRO of 
products can only be done with the parts/components/system manufactured as per the approved design. 


In ASD Dossier, we give an overview of where and why PFAS chemicals are used in A&D products. We 
explain that PFAS chemicals are essential to the production, operation and MRO. We give examples of the 
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most common uses and include 20 illustrative case studies. Each case study includes an overview of the 
application, the role of the PFAS chemicals in performance, the availability of alternatives and the impact of 
the proposed restriction on the application. The ASD dossier explain that fluoropolymers are in particular 
ubiquitous as seals, sealants, gaskets, lubricants, bearings, bushings, etc. across all the parts, components, 
systems that make up A&D products. Due to the formal quality management systems in place, change 
management is in general a lengthy process due to the qualification and certification requirements and likely 
redesign requirement for MRO. However, in this case, there are no drop-in alternatives available that can 
fulfil the performance requirements that underpin the safety and reliability of A&D products. This means that 
the timeline for substitution depends on the availability of alternatives not yet identified, commercialised or 
industrialised. For example, it is unlikely that 1 to 1 alternatives to PTFE for all current uses will be identified 
meaning that multiple new materials will need to be innovated.  


We highlight that the scale of the substitution requirement that would be triggered by this proposal 
has no precedent. It impacts the availability of 1000’s of parts, components, systems etc. across all 
A&D products needed for their production, operation and MRO. We cannot overstate the impact.  


RO2 would have wider economic impacts that go beyond lost jobs in manufacturing – it would stop 
all EEA production of civilian aircraft, require scheduled maintenance for in-service aircraft to be 
done outside the EEA and make the EEA dependent on an aging and depleting fleet that could not be 
replenished. Defence forces would be crippled as they would not be able to maintain existing 
products, could not procure new products from either EEA or non-EEA providers and could not 
replenish depleted stocks of weapons and munitions. This does not describe a plausible scenario as 
it would a loss of sovereignty for Europe.  


For the above reasons, we ask the dossier submitters to amend their restriction proposal to explicitly include 
A&D sector and its specificities in their assessment.  


We ask them 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 A&D products (e.g. AS9100, NATO standards) 
 
•The absence of alternatives that can fulfil the performance requirements that underpin the safety and 
reliability of A&D products 
 
•The formal change management process in place to ensure safety and reliability of A&D products mean 
that substitution is in general lengthy even when alternatives are available 
 
•The scale of the R&D activities because of substitution needs that would be triggered by a restriction with 
the current broad scope 
 
•The complexity of A&D 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 A&D products and lack of foreseen alternatives to these materials, 
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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 A&D products (e.g. naval vessels, aircraft, armoured vehicles) 
 
•A strong and unequivocal identification by CAS and/or EC number of the restricted PFAS in order to 
avoid misunderstandings along the varied supply chain and clearly address any substitution activity. 
 


Specifically we ask them to: 


 
•Exclude fluoropolymers (and the precursor PFAS chemicals necessary for the manufacture) from 
the scope of the restriction given their ubiquity in A&D 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 A&D 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 


 
Concerning 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 highlight that due to our sectors reliance on products from a wide range of industries (electronics, 
semiconductors, batteries etc.), A&D 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. 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 not as such from their use. 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; they are non-mobile, non-
bioaccumulative and non-toxic. The potential for risk has not been demonstrated from these 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 A&D sector and in other sectors (e.g. 
manufacturing, transport and storage of chemicals)   
 
Any of the consideration above have been deeply detailed in ASD Dossier, together with dedicated 
use cases. 
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Introduction



[bookmark: _GoBack]MTU Maintenance Berlin-Brandenburg GmbH (MTU) provides its services to sectors with very stringent regulatory obligations. PFAS are used for maintenance, repair, and overhaul (MRO) in the aerospace industry (civil and military). 30% of all aircraft have MTU technology on board. On a global scale, MTU faces competition from GE Aerospace, which is based in the USA and is a subsidiary of General Electric. Further competitors based in the USA are Pratt & Whitney, StandardAero, Component Repair Technologies Inc., Ceral USA and Praxair USA. Other competitors are Pratt & Whitney Canada and Lufthansa Technik, based in Germany. Unlike other sectors some competitors are also OEMs. Importantly, for any modification, prior approval from the OEM is an absolute necessity. Indeed, their requirements are based on very strict industry standards for the aerospace industry to ensure passenger safety. The aerospace industry involves diverse fields such as navigation, engineering, development, and maintenance, serving both civil and military/defense sectors. The final products within this industry include aircraft, airships, helicopters, and other flying vehicles, along with related equipment, systems, and structures. Undoubtedly, it stands as a highly intricate and multifaceted sector, directly impacting the safety and well-being of EU citizens. The following sections explain the most important regulations in this sector. The lifecycles of an aircraft engine ranges from 25 to 50 years. In the past years and decades MTU was able to establish itself among other major competitors.



Supply chain and sectors involved 



This comment revolves around the usage of PFAS on fixtures for electroplating uses. The fixtures are coated with PFAS to prolong their lifetime. The coating is done by different external companies and the whole fixture will be delivered to the specific sites.   



Employment and economic information



Currently only the employees who work in the electroplating facilities are in contact with PFAS products. The products are in a closed loop and are therefore not in contact to the environment. No more useable products are collected and will be separately disposed. This means it will be incinerated in a hazardous waste incinerator.



PFAS use in aircraft engines



There is no direct use of PFAS fixture coatings in aircraft engines. The fixtures are used to process blades and disks in electroplating facilities.



PFAS alternatives offered in the market, considering the technical suitability



The polymers in the market identified as a substitute are not suitable for the application in the aero engine market. Even if there is any product available it takes a lot of time of sorting it out. Various technology projects are currently running to substitute PFAS. Considering the average duration of comparable tests it will be impossible to substitute PFAS within 18 months. Nevertheless the final approval whether a substitute is useable or not is has to be given by the OEM manufacturer of the aircraft engine (e. g. GE, Pratt&Whitney) based in the Unites States. The decision making process takes a lot of time because carrying out admission tests and alternative testing in production under near-series conditions is necessary. Therefore it is not possible to estimate a timeline for transition to alternatives.



Potential impacts of the restriction



In the case of a PFAS restriction it would be much more difficult to process electroplating processes. Therefore the turnaround time of repair and overhaul of aircraft engines will increase. The sustainability of fixtures will massively decrease, because of the lack of chemical resistance. This means there will be more waste in the environment. 
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[bookmark: _GoBack]MTU Maintenance Berlin-Brandenburg GmbH (MTU) provides its services to sectors with very stringent regulatory obligations. PFAS are used for maintenance, repair, and overhaul (MRO) in the aerospace industry (civil and military). 30% of all aircraft have MTU technology on board. On a global scale, MTU faces competition from GE Aerospace, which is based in the USA and is a subsidiary of General Electric. Further competitors based in the USA are Pratt & Whitney, StandardAero, Component Repair Technologies Inc., Ceral USA and Praxair USA. Other competitors are Pratt & Whitney Canada and Lufthansa Technik, based in Germany. Unlike other sectors some competitors are also OEMs. Importantly, for any modification, prior approval from the OEM is an absolute necessity. Indeed, their requirements are based on very strict industry standards for the aerospace industry to ensure passenger safety. The aerospace industry involves diverse fields such as navigation, engineering, development, and maintenance, serving both civil and military/defense sectors. The final products within this industry include aircraft, airships, helicopters, and other flying vehicles, along with related equipment, systems, and structures. Undoubtedly, it stands as a highly intricate and multifaceted sector, directly impacting the safety and well-being of EU citizens. The following sections explain the most important regulations in this sector. The lifecycles of an aircraft engine ranges from 25 to 50 years. In the past years and decades MTU was able to establish itself among other major competitors.



Supply chain and sectors involved 



This comment revolves around the usage of gaskets in aircraft engines. The aim of the current section is to provide an overview of the supply chain. For conducting their production activities, the different MTU applying sites receive deliveries of different gaskets from upstream EEA and non-EEA suppliers. These materials are used at the MTU sites for the assembly of modules and engines as well as MRO activities. Notably, there are several interdependencies between the sites, as some components may be transferred from one site to another within the EEA. The gaskets are purchased directly from retailers. There is no rework of the products done by MTU. PFAS gaskets are only used during assembly and disassembly of the complete engine. Broken gaskets will be disposed an replaced. Only the complete assembled engine will be delivered to the OEM, MTU does not resell PFAS gaskets. Therefore the aviation industry will be primarily affected.



Employment and economic information



Currently only the employees who work in the assembly and disassembly line are in direct contact with those PFAS products. The products are in a closed loop and are therefore not in contact to the environment. No more useable products are collected and will be separately disposed. This means it will be incinerated in a hazardous waste incinerator.



PFAS use in aircraft engines



PFAS are used as gaskets in aircraft engines, because of their high temperature and chemical resistance and their durability. The application of these gaskets is e. g. in fuel, oil and air pipes. Without those durable gaskets the safety of the aircraft engines cannot be guaranteed. Therefore MTU is only purchasing products for final use and is not a manufacturer of those materials.



PFAS alternatives offered in the market, considering the technical suitability

The polymers in the market identified as a substitute are not suitable for the application in the aero engine market. Even if there is any product available it takes a lot of time of sorting it out. Various technology projects are currently running to substitute PFAS. Considering the average duration of comparable tests it will be impossible to substitute PFAS within 18 months. Nevertheless the final approval whether a substitute is useable or not is has to be given by the OEM manufacturer of the aircraft engine (e. g. GE, Pratt&Whitney) based in the Unites States. The decision making process takes a lot of time because carrying out admission tests and alternative testing in production under near-series conditions is necessary. Therefore it is not possible to estimate a timeline for transition to alternatives.

Potential impacts of the restriction



In the case of a PFAS restriction it would not be possible anymore to build up, repair and overhaul aircraft engines in Europe. Therefore the turnaround time of aircraft engines would increase massively and it won’t be reasonable to repair, overhaul and build them up in Europe, which leads to do the build ups in third party countries. This means that aircrafts will be grounded way longer, which is not acceptable for most airlines given the increase in flights over the course of coming years. The restriction influences not only the civil but also the military business. Losing the ability to build up military aircraft engines in Europe or having a longer turnaround time would also weaken the defensive ability. 
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C O R E  H I S T O L O G Y  C O N S U M A B L E S


L E I C A  D B 8 0  &  8 0 0
B L A D E  S E R I E S


THE MICROTOMIST’S BLADE







DB80 LS
Premium low profile disposable 
microtome  blade for routine specimes 
and biopsies. 


DB80 HS
Premium high profile disposable 
microtome blade for routine specimes  
and biopsies.


818
Ultra fine yet durable blades are suitable 
for use with the Leica microtome and 
cryostat series ideal for hard tissues.


DB80 LX
Premium low profile disposable 
microtome blade for routine biopsies and 
dense tissues. 


819
Ultra fine yet durable blades are suitable 
for use with the Leica microtome and 
cryostat series ideal for medium and  
soft tissues. 


EXPERIENCE THAT COUNTS
Created with microtomists for microtomists, we offer a wide variety of products in routine 
histopathology. 


Experience quality, consistency, and reliability with the Leica Biosystems Microtome Blades. 
Our blades will help you consistently produce great slides from hard, soft, or frozen specimens 
which are typically unique and indispensable.


C O R E  H I S T O L O G Y  C O N S U M A B L E S







C O N S I S T E N C Y
Consistently cut each block with precision and maintain critical diagnostic detail every time. Perfect 
sections are the basis for perfect staining and accurate diagnosis.


Leica Microtome Blades deliver the same quality from edge-edge and blade to blade every time for great 
sectioning results.


Each Blade is coated with a hard metal layer for enhanced durability and a sliding coating to reduce friction 
during sectioning. A proprietary grinding process ensures sharpness, cutting performance and precision - 
Made in Germany.


Quality means everything to us because we know quality means everything to you. 


So when you are dedicated to cutting quality sections, you’ll appreciate a blade that performs to your 
standards. 


That’s why the Leica DB80 and 800 Series have an advanced shape and are made of high alloyed 
stainless steel, hardened by a sophisticated process to ensure optimal material quality and strength. 


Q U A L I T Y


R E L I A B I L I T Y
When you reach for a blade, you need to know it will work reliably with your microtome.


With Leica Biosystems long history of microtome development, you can enjoy the confidence of knowing 
that the Leica 800 and DB80 series Microtome Blades have been designed to be compatible with Leica’s 
and most manufacturers’ microtomes and cryostats.


U S A B I L I T Y
Choose DB80 series Microtome Blades with Premium Rounded Edges to improve user experience when 
changing the blade.


C O R E  H I S T O L O G Y  C O N S U M A B L E S







Copyright © 2022 Leica Biosystems, a division of Leica Microsystems Inc.  
All Rights Reserved. LEICA and the Leica logo are registered trademarks of  
Leica Microsystems IR GmbH. 


 211743 Rev C 11/2022. For In Vitro Diagnostic Use.


Leica Biosystems is a global leader in workflow solutions and automation. As the only 
company to own the workflow from biopsy to diagnosis, we are uniquely positioned 
to break down the barriers between each of these steps. Our mission of “Advancing 
Cancer Diagnostics, Improving Lives” is at the heart of our corporate culture. Our 
easy-to-use and consistently reliable offerings help improve workflow efficiency and 
diagnostic confidence. The company is represented in over 100 countries. It has 
manufacturing facilities in 9 countries, sales and service organizations in 19 countries, 
and an international network of dealers. The company is headquartered in Nussloch, 
Germany. Visit LeicaBiosystems.com for more information.


LeicaBiosystems.com


BLADES:
PRODUCT DB80LS DB80LX DB80HS 819 818


Tissue Type 
Routine Specimes 


And Biopsies
Routine Biopsies And 


Dense Tissues
Routine Specimes 


And Biopsies
Medium And Soft 


Tissues
Hard Tissues


Profile Low Low High Low High


Blade Shape
Premium Rounded 


Edge
Premium Rounded 


Edge
Premium Rounded 


Edge
Standard 


Rectangle Edge
Standard 


Rectangle Edge
Manufactured In Germany Germany Germany Germany Germany
SUITABLE FOR
Room Temperature 
Sectioning


x x x x x


Cryo Sectioning x x x x x
DIMENSIONS
Angle 35° 35° 35° 35° 35°
Length 80.00mm 80.00mm 80.00mm 80.00mm 80.00mm
Width 8.00mm 8.00mm 14.00mm 8.00mm 14.00mm
Thickness 0.254mm 0.254mm 0.317mm 0.254mm 0.317mm
Catalogue Number / 
Package Sizes


14035843488 14035843496 14035843490 14035838925 14035838926
/ 1x50 / 1x50 / 1x50 / 1x50 / 1x50


14035843489 14035843497 14035843491 14035838382 14035838383
/ 10x50 / 10x50 / 10x50 / 10x50 / 10x50


TOTAL SECTIONING SOLUTION


CONTACT YOUR LEICA BIOSYSTEMS REPRESENTATIVE TODAY TO 
LEARN MORE ABOUT THE LEICA 800 AND DB80 SERIES.


Leica Microtome Blades have been 
developed to fit optimally to Leica 
Sectioning instruments 


» Sliding Microtomes e.g. SM2010 R
» Microtomes e.g. Multicut
» Cryostats. e.g. CM1950
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Beschluss  



der Wirtschaftsministerkonferenz 



am 21./22. Juni 2023 



auf Schloss Hohenkammer 



 



 



 



Punkt 3.2 der Tagesordnung: 



Neue Herausforderungen für die aktuelle und zukünftige Wettbewerbsfähigkeit   
des Industriestandortes Deutschland 
 
 



1. In der jüngsten Vergangenheit haben sich neue Herausforderungen für die 



Wettbewerbsfähigkeit des Industriestandortes Deutschland insbesondere hinsichtlich 



der Energieversorgung und Energiepreise sowie weiterer Aspekte der Transformation 



zur Klimaneutralität bis 2045 ergeben. Der Angriffskrieg Russlands auf die Ukraine 



wirkt sich auch weiterhin auf die Energiepreise aus. Massive Investitionsprogramme 



in anderen Wirtschaftsregionen der Welt, wie beispielsweise der Inflation Reduction 



Act in den USA, verschärfen den internationalen Wettbewerb. Gleichzeitig könnten 



die Anstrengungen der Industrie zur Umstellung auf klimaneutrale Produktions-



prozesse sowie die Produktion von Mikrochips vor Ort durch eine zu strenge 



Regulierung erschwert werden. Dies geschieht vor dem Hintergrund bereits 



bestehender großer Herausforderungen für die Wettbewerbsfähigkeit, wie der hohen 



Bürokratiebelastung, der Gestaltung der digitalen Transformation sowie dem Mangel 



an Fach- und Arbeitskräften. 



2. Die Wirtschaftsministerkonferenz betont, dass die Industrie, insbesondere Mittel-



stand und Start-ups, in ihrer Innovationsfähigkeit durch Förderung von Forschung 



und Entwicklung sowie ein innovationsfreundliches Umfeld unterstützt werden 



müssen, damit Produktion nicht abwandert und die Transformation unterstützt wird. 



Das europäische Förder- und Beihilferegime muss insgesamt die Wettbewerbs-



fähigkeit des Wirtschaftsstandortes Europa stärken und dabei die besonderen  
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Erfordernisse von Transformationsregionen stärker berücksichtigen. Zum Erhalt der 



strategischen Souveränität müssen Zukunftstechnologien in der Europäischen Union 



(EU) und in Deutschland unterstützt werden. Kohäsionspolitik soll auf allen Ebenen 



einen effektiven Beitrag zur Transformation leisten.  



3. Die Wirtschaftsministerkonferenz spricht sich dafür aus, dass regulatorische 



Rahmenbedingungen, die sich negativ auf die Innovationsbereitschaft der Unter-



nehmen auswirken können, auf ein unbedingt erforderliches Mindestmaß begrenzt 



werden müssen und dass dabei stets ein innovationsorientierter Ansatz verfolgt 



werden muss. Damit soll darauf geachtet werden, dass innovative Unternehmen im 



Innovationswettbewerb mit anderen Regionen nicht durch unnötige Bürokratiekosten 



belastet werden. Außerdem kann so das Risiko reduziert werden, dass gerade 



besonders innovative und mobile Unternehmen aus Deutschland abwandern oder 



entsprechende Startups hier erst gar nicht gegründet werden. Sofern Regulierungen 



erforderlich sind, sollten sie jedenfalls keine Wertungswidersprüche aufweisen und 



inhaltlich konsistent sein. Die Wirtschaftsministerkonferenz kritisiert, dass das im 



September 2022 von der Bundesregierung beschlossene Belastungsmoratorium, um 



dessen konsequente Umsetzung in 2023 die Amtschefskonferenz der Wirtschafts-



ministerkonferenz am 9. Dezember 2022 gebeten hatte, mit Blick auf die vielzähligen 



Rechtsetzungsvorhaben mit neuen Belastungen für Wirtschaftsakteure bislang 



leergelaufen ist. Die Wirtschaftsministerkonferenz fordert die EU-Kommission und 



das Europäische Parlament auf, z. B. die geplante KI-Regulierung so auszugestalten, 



dass diese Innovationen begünstigt statt ausbremst und so die technologische 



Souveränität Europas bei KI als der grundlegenden Basistechnologie der Zukunft 



stärkt. 



4. Die Wirtschaftsministerkonferenz begrüßt, dass die Europäische Kommission mit der 



Vorlage des Green Deal Industrial Plans for the Net Zero Age sowie den darin 



angekündigten Vorhaben, darunter dem Net Zero Industry Act, dem Critical Raw 



Materials Act und dem Temporary Crisis and Transition Framework, auf die 



veränderten Wettbewerbsbedingungen für zukunftsgewandte Industrieproduktion in 



Europa reagiert hat. So soll gezielt der (auch beihilferechtliche) Rahmen für 



Schlüsseltechnologien zur Erreichung von Klimaneutralität, beispielsweise in den  
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Bereichen Windenergie, Solarenergie und Wasserstoff, verbessert werden. Nach 



Auffassung der Wirtschaftsministerkonferenz müssen bei der weiteren Ausgestaltung 



und Umsetzung folgende Aspekte berücksichtigt werden: 



a) Der Net Zero Industry Act enthält u. a. ambitionierte Zielvorgaben für den 



Ausbau entsprechender Produktionskapazitäten in der EU. Unklar bleibt, wie 



genau die ausgegebenen Ziele erreicht werden sollen und ob Sanktionen drohen. 



Eine starke staatliche Steuerung der Wirtschaft sollte dabei vermieden werden, 



da sie u. a. mit großen Effizienzverlusten, beispielsweise in diesem Fall durch 



einen Subventionswettlauf zur Erreichung der Produktionsziele, einhergehen 



kann. Die Produktionsziele können nur bei einer gesicherten Versorgung mit 



Rohstoffen und Verfügbarkeit von dafür erforderlichen Chemikalien erreicht 



werden. Eine enge Verzahnung mit dem Critical Raw Materials Act sollte daher 



sichergestellt sein. Zudem ist der Ausbau der notwendigen Infrastruktur zu 



berücksichtigen, auch auf Bundesebene. 



b) Die Beschleunigung von Verwaltungs- und Genehmigungsverfahren bildet auch 



einen Schwerpunkt des Net Zero Industry Acts. Die Wirtschaftsminister-



konferenz begrüßt grundsätzlich die Bestrebungen des Net Zero Industry Acts 



zur bürokratischen Erleichterung. So gehen die Vorschläge beispielsweise zur 



Einführung von Maximaldauern für Genehmigungsverfahren in die richtige 



Richtung. Verfahrensbeschleunigung ist aus Sicht der Wirtschaftsminister-



konferenz aber bei allen transformationsrelevanten Investitionen der Industrie 



notwendig und sollte perspektivisch auch anderen Technologien zugutekommen. 



Die Wirtschaftsministerkonferenz merkt zudem an, dass hierfür u. a. auch eine 



Verbesserung der personellen und technischen Ausstattung der Genehmigungs-



behörden auf Länderebene notwendig ist, an der sich der Bund aus 



gesamtstaatlichem Interesse finanziell beteiligen muss. Die Wirtschaftsminister-



konferenz hebt in diesem Zusammenhang auch die Bedeutung des „Paktes für 



Planungs-, Genehmigungs- und Umsetzungsbeschleunigung“ von Bund und  
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Ländern hervor. Dieser sollte bereits, unter Federführung des Bundes-



kanzleramtes, für die Besprechung des Bundeskanzlers mit den Regierungs-



chefinnen und Regierungschefs der Länder im Dezember 2022 vorbereitetet 



werden. Die Wirtschaftsministerkonferenz bittet die Bundesregierung daher, 



dieser Ankündigung zeitnah nachzukommen. 



c) Die Wirtschaftsministerkonferenz begrüßt, dass mit dem Net Zero Industry Act 



die Anstrengungen zur CO2-Speicherung (Carbon Capture and Storage, CCS) in 



der EU erhöht werden sollen. Zugleich fordert die Wirtschaftsministerkonferenz 



erneut, auf nationaler Ebene rasch Rechtssicherheit für die technische 



Abscheidung und Nutzung (Carbon Capture and Usage, CCU) oder Speicherung 



(CCS) zu schaffen und begrüßt in diesem Zusammenhang auch, dass mit der 



Carbon Management Strategie Aspekte wie Anwendungsgebiete und Infra-



struktur adressiert werden sollen.  



d) Für die Transformation der Industrie zur Klimaneutralität sind Innovationen, 



bspw. zur Erhöhung der Energieeffizienz, sowie deren erfolgreiche Umsetzung 



in marktfähige Produkte und Dienstleistungen erforderlich. Maßnahmen sollten 



so gestaltet werden, dass keine weitere Bürokratie aufgebaut wird und 



insbesondere kleine und mittlere Unternehmen (KMU und Start-ups) von 



entsprechenden Fördermaßnahmen profitieren. Die Wirtschaftsminister-



konferenz hat bereits in der Vergangenheit die Notwendigkeit von Reallaboren 



für die Erleichterung und Beschleunigung von Innovationen betont und begrüßt 



daher die mit dem Net Zero Industry Act vorgesehene Möglichkeit der Schaffung 



von „Net-Zero regulatory sandboxes“ durch die Mitgliedstaaten als Schritt in die 



richtige Richtung. 



e) Mit dem Temporary Crisis and Transition Framework (TCTF) hat die 



Europäische Kommission einen beihilferechtlichen Rahmen geschaffen, der es 



den Mitgliedsstaaten ermöglicht, u. a. Investitionen von Unternehmen zur 



Erreichung des Ziels der Klimaneutralität besser und zielgerichteter zu 



unterstützen. Nun gilt es, den von der Europäischen Kommission eröffneten 



beihilferechtlichen Spielraum umgehend im Sinne der vor uns liegenden 



Transformationsaufgaben zu nutzen und diesen hierzu in nationale  
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Fördermöglichkeiten zu überführen. Die Wirtschaftsministerkonferenz bittet das 



Bundesministerium für Wirtschaft und Klimaschutz (BMWK) daher – auch mit 



Blick auf die Befristung des TCTF bis zum 31. Dezember 2025 – die neuen 



europäischen Rahmenbedingungen schnellstmöglich in nationales Recht 



umzusetzen. 



f) Die Wirtschaftsministerkonferenz weist darauf hin, dass neben dem Green Deal 



Industrial Plan und seinen Maßnahmenpaketen weitere wichtige Instrumente zur 



Unterstützung der Transformation der Industrie u. a. in einem (europäischen) 



Industriestrompreis und Klimaschutzverträgen bestehen. Der Start des 



Förderprogramms Klimaschutzverträge des BMWK, dessen Erarbeitung durch 



die Wirtschaftsministerkonferenz begleitet worden ist, wird ausdrücklich 



begrüßt.  



5. Die Wirtschaftsministerkonferenz betont, dass ein erheblicher Teil der deutschen 



Wirtschaft aus kleinen und mittleren Unternehmen (Mittelstand und Start-ups)  



– darunter in vielen Branchen auch „hidden champions“ als Weltmarktführer – 



besteht, deren Innovationsfähigkeit erhalten bleiben muss. Die Wirtschaftsminister-



konferenz fordert das Bundesministerium für Wirtschaft und Klimaschutz (BMWK) 



auf, sein Förderinstrumentarium auch auf die spezifischen Bedürfnisse des 



industriellen Mittelstandes und der Start-ups in Deutschland auszurichten. 



6. Aus Sicht der Wirtschaftsministerkonferenz sollten Maßnahmen, welche die 



Standortbedingungen für die Industrie in Deutschland und Europa weiter erschweren, 



möglichst vermieden werden bzw. mit Augenmaß erfolgen. Die geplante Novelle des 



Klimaschutzgesetzes darf nicht zu höheren Energiekosten für Industrieunternehmen 



führen, da eine sektorübergreifende Überprüfung der Klimaschutzziele mit höheren 



Treibhausgasminderungszielen für die Industrie einhergehen könnte, wenn andere 



Sektoren ihre Treibhausgasminderungsziele verfehlen. 



7. Die Wirtschaftsministerkonferenz betont, dass die sehr hohe Regulierungsdichte und 



-frequenz im EU-Chemikalienrecht die europäische Industrie im internationalen 



Wettbewerb benachteiligen, Standort- und Investitionsentscheidungen negativ 



beeinflussen, Arbeitsplätze gefährden, sowie Lieferketten stören und insbesondere  
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KMU überfordern könnte. So betrifft der aktuelle umfassende Vorschlag für die 



Beschränkung der Gruppe der Per- und Polyfluorierten Alkylsubstanzen (UPFAS) 



nach der EU-REACH-Verordnung mehr als 10.000 Stoffe in zahlreichen innovativen 



Verwendungen für nahezu alle Bereiche, in denen Bauteile oder Produkte extremen 



Bedingungen standhalten und fehlerfrei funktionieren müssen, u. a. im Bereich 



Gesundheit (z. B. minimalinvasive Chirurgie, persönliche Schutzausrüstung), grüne 



Transformation (u. a. Elektrolyseure, Lithiumakkus, Windräder, Wärmepumpen, 



Brennstoffzellen), Digitalisierung (z. B. Halbleiter) bzw. generell Schläuche, 



Membranen, Dichtungen, Schmierstoffe. Für viele dieser Verwendungen gibt es 



keine alternativen Lösungen oder nicht in ausreichender Qualität, zumal 



Zulassungsverfahren hier langwierig sind (z. B. im Bereich Medizinprodukte, Luft- 



und Raumfahrt). 



Die Wirtschaftsministerkonferenz fordert das BMWK in diesem Zusammenhang 



dazu auf, bereits jetzt zu handeln und dafür Sorge zu tragen, dass  



a) es bei einem risikobasierten Ansatz bleibt und eine Einstufung als „substances of 



low concern“ (z. B. Fluorpolymere) und eine Verwendung in geschlossenen 



Stoffkreisläufen berücksichtigt werden. Die Wirtschaftsministerkonferenz 



versteht unter einem „risikobasierten Ansatz“, dass eine angemessene 



Gruppierung und Regulierung von PFAS auf der Grundlage von gemeinsamen 



Risikobewertungen und Merkmalen vorgenommen wird, die auf wissen-



schaftlichen Erkenntnissen und spezifischen Risikoprofilen einzelner PFAS 



basiert. Eine solche differenzierte Bewertung ermöglicht eine angemessene und 



zielgerichtete Regulierung derjenigen PFAS-Verbindungen, die ein erhöhtes 



Risiko für Mensch und Umwelt darstellen. Dies würde den Verwaltungsaufwand 



reduzieren und eine zeitnahe Umsetzung ermöglichen. Es darf nicht zu einer 



Einzelregulierung aller über 10.000 PFAS-Verbindungen kommen. Aber eine 



pauschale Einstufung aller PFAS-Verbindungen als „substances of low concern“ 



wird ebenso abgelehnt wie ein pauschales Verbot aller PFAS-Verbindungen. 



Der Begriff „Verwendung in geschlossenen Kreisläufen“ benötigt ein 



einheitliches Verständnis und klare Kriterien. Es ist wichtig zu definieren, unter 



welchen Bedingungen und in welchen industriellen Prozessen eine solche 



Verwendung angemessen ist; 
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b) europäische Hersteller nicht benachteiligt werden, wenn PFAS nur bei der 



Herstellung verwendet werden, im Endprodukt aber nicht enthalten sind (z. B. 



bei Halbleitern), also importiert werden dürften. Die Ziele des EU-Chips Act 



dürfen nicht gefährdet werden;  



c) die Entwicklung noch fehlender Analyseverfahren, Forschung und Entwicklung 



zu Alternativen für PFAS sowie Wissenstransfer und Neuinvestitionen in 



alternative Lösungen ausreichend gefördert werden, u. a. da PFAS auch in 



anderen Ländern wie den USA vor einer Regulierung stehen; 



d) die Konsultationsfristen verlängert werden, um fundierte Beiträge insbesondere 



von KMU zu ermöglichen; 



e) die Übergangsfristen der vorgeschlagenen Beschränkungen die rechtzeitige 



Umstellung auf Alternativen inklusive erforderlicher Zulassungen ermöglichen.  



8. Zu den größten Herausforderungen der Wirtschaft gehört auch der Fachkräftemangel. 



Dieser stellt zunehmend ein Hemmnis für das Wirtschaftswachstum und die 



erforderlichen Innovationen im Rahmen der industriellen Transformation dar. Die 



Wirtschaftsministerkonferenz fordert das BMWK auf, zu einer positiven 



Wahrnehmung der Industrie als attraktiver, zukunftsorientierter Arbeitgeber und als 



entscheidender Innovationstreiber einer erfolgreich umzusetzenden Transformation 



beizutragen. Der Fachkräftemangel wird aufgrund der demografischen Entwicklung 



allein über das inländische Arbeitskräftepotenzial nicht zu lösen sein. Die 



Wirtschaftsministerkonferenz bittet daher die Bundesregierung, über das bisherige 



Maß hinaus Deutschland im internationalen Wettbewerb um die besten Talente als 



attraktiven Arbeitsort für internationale Fachkräfte besser zu positionieren. 



9. Die Wirtschaftsministerkonferenz begrüßt die gegenwärtige Erarbeitung einer neuen 



Industriestrategie durch das BMWK und bittet um weiterhin enge Einbeziehung der 



Länder. Die Wirtschaftsministerkonferenz hebt die für ihre industriepolitische Arbeit 



große Bedeutung des Dialoges mit dem Bündnis „Zukunft der Industrie“ hervor. 



10. Die Wirtschaftsministerkonferenz bittet das BMWK, zur Amtschefskonferenz am 



22. November 2023 zur Stärkung des Industriestandortes Deutschland generell und  
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insbesondere zu den Themenkomplexen „Beschleunigung von Planungs- und 



Genehmigungsverfahren“ (Ziffer 4b)), „Carbon Management“ (Ziffer 4c)) sowie  



– gegebenenfalls in Form eines Zwischenberichtes – unter Einbeziehung der 



zuständigen Bundesministerien zu den Aktivitäten bezüglich der aufgezeigten 



Probleme bei der geplanten PFAS-Regulierung (Ziffer 7) zu berichten. 



11. Darüber hinaus bittet die Wirtschaftsministerkonferenz ihren Vorsitzenden, im 



Hinblick auf die von einem Wegfall von PFAS betroffenen Bereiche Arbeits-, 



Gesundheits-, Umwelt- und Klimaschutz, Energiewende, Digitalisierung, Produkt- 



und Anlagensicherheit, Bauwesen, Polizei, Feuerwehr, Verteidigung, Luft- und 



Raumfahrt den Beschluss an die Vorsitzenden der Arbeits- und Sozialminister-, 



Bauminister-, Energieminister-, Gesundheitsminister-, Innenminister- und Umwelt-



ministerkonferenz zu übermitteln. 
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TOP 25 Beschränkung von per- und polyfluorierten 



Alkylverbindungen (PFAS) zügig umsetzen 



Beschluss:



Die Umweltministerkonferenz fasst folgenden Beschluss:



1. Die Umweltministerkonferenz ist zunehmend in Sorge über die irreversible



Belastung der Umwelt mit per- und polyfluorierten Alkylverbindungen (PFAS) und 



nimmt insofern auf ihren Beschluss zu TOP 32 der 95. Umweltministerkonferenz 



Bezug. Eine immer eindeutiger und umfangreicher werdende Datenlage sowie 



aufgetretene Schadensfälle zeigen, dass die Produktion von PFAS-Chemikalien 



sowie die Herstellung, Verwendung und Entsorgung von Produkten, die PFAS 



enthalten, zu einer zunehmenden und ubiquitären Belastung der Umwelt führen. 



Diese Belastungen resultieren bereits heute in einer problematischen 



Konzentration von PFAS in Böden und Gewässern, in verschiedenen 



Lebensmitteln sowie im menschlichen Blutserum. In der Folge sind vielerorts für 



Umwelt und Gesundheit problematische Situationen entstanden, die kostspielige 



Analytik, Sanierungen und Empfehlung von Verzehreinschränkungen 



erforderlich machen. Die Umweltministerkonferenz sieht daher einen dringenden 



Handlungsbedarf, um diesen Entwicklungen entschieden entgegenzuwirken.



2. Vor diesem Hintergrund vertreten die Umweltministerinnen, -minister,                                



-senatorinnen und der -senator der Länder die Auffassung, dass mit dem 



Beschränkungsverfahren unter REACH für die gesamte Stoffgruppe der PFAS, 



für das die zuständigen Behörden aus Deutschland, den Niederlanden, Däne-



mark, Schweden und Norwegen ein Dossier erarbeitet und bei der Europäi-



schen Chemikalienagentur (ECHA) eingereicht haben, eine große Chance be-



steht, um die immer weitere Emission dieser Stoffgruppe drastisch zu reduzie-



ren. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der 



Länder sehen in dem Vorschlag eine besonders wichtige Maßnahme, um
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neuen Schadensfällen und damit der zunehmenden ubiquitären Verbreitung von 



PFAS entgegenwirken zu können.



3. Die Umweltministerkonferenz dankt daher der Bundesanstalt für Arbeitsschutz 



und Arbeitsmedizin (BAuA), dem Umweltbundesamt (UBA), dem Bundesinstitut 



für Risikobewertung (BfR) sowie den beteiligten Behörden der weiteren 



berichterstattenden Staaten für die intensive mehrjährige Arbeit zur Erstellung 



dieses wegweisenden Beschränkungsvorschlags: Mit diesem besteht die 



Chance, die Umwelt- und Gesundheitsrisiken der Stoffgruppe der PFAS als 



Ganzes mit ihren über 10.000 Einzelstoffen im Rahmen des REACH-Verfahrens 



zu adressieren. Bei einem derartigen Umfang ist es nach Auffassung der 



Umweltministerinnen, -minister, -senatorinnen und des -senator der Länder nicht 



zielführend, weiterhin nur Einzelstoffe zu regulieren, da die Gefahr der 



Substitution durch andere, nicht regulierte, aber ebenfalls schädliche Einzelstoffe 



der Stoffgruppe besteht.



4. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der Länder 



erwarten, dass der Beschränkungsvorschlag insbesondere bei Konsumgütern 



Anreize für eine rasche Umstellung auf PFAS-freie Alternativen bietet. Obwohl 



gerade hier schon heute geeignete Alternativen am Markt etabliert sind, werden 



PFAS sogar in für den einmaligen Gebrauch bestimmten Coffee-to-go-Bechern 



und anderen Streetfoodverpackungen eingesetzt. Aus Sicht der 



Umweltministerinnen, -minister, -senatorinnen und des -senators der Länder ist 



dies angesichts der nachweislich davon ausgehenden biologischen Effekte und 



der massenhaften Verwendung sehr besorgniserregend und somit ein weiterer 



Grund, für die rasche Einführung der entsprechenden Beschränkung einzutreten.



5. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der Länder 



sprechen sich entschieden gegen eine mögliche Verzögerung der Umsetzung 



des PFAS-Beschränkungsvorschlags aus. Der Vorschlag beinhaltet mit der 



Restriction Option 2 aufwändig ermittelte Ausnahme- und Übergangsregelungen, 



die es nach Auffassung der der Umweltministerinnen, -minister, -senatorinnen 



und des -senators der Länder erlauben, ihn sehr kurzfristig umzusetzen. 



46 











100. Umweltministerkonferenz



am 12. Mai 2023



in Königswinter 
___________________________________________________________________



           Sie bitten daher die ECHA sowie die Europäische Kommission, den Vorschlag so 



schnell wie möglich zu prüfen und das Ergebnis unverzüglich zu realisieren.



6. Die Umweltministerkonferenz begrüßt eine möglichst breite Teilnahme aller 



Betroffenen am laufenden Konsultationsverfahren zur PFAS-Beschränkung, 



inklusive der von bereits eingetretenen und zukünftig zu erwartenden PFAS-



Umweltbelastungen betroffenen Unternehmen, insbesondere von Ver- und 



Entsorgungsbetrieben, Lebensmittelproduzenten und Sanierungspflichtigen.



7. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der Länder 



stellen im Übrigen fest, dass der PFAS-Beschränkungsvorschlag den Einsatz 



dieser Stoffe in Pflanzenschutzmitteln und Biozidprodukten vollständig 



ausklammert. Die Umweltministerinnen, -minister, -senatorinnen und der                    



-senator der Länder können dies aus rechtssystematischen Gründen zwar 



nachvollziehen, warnen jedoch nachdrücklich davor, dass gerade bei diesen 



Anwendungen bestimmungsgemäß eine Freisetzung in die Umwelt und insbe-



sondere auf für die Lebensmittelversorgung kritische Flächen erfolgt. Die Um-



weltministerinnen, -minister, -senatorinnen und der -senator der Länder verwei-



sen in diesem Zusammenhang auf die Beschlüsse der Agrarministerkonferenz 



vom 01. April 2022 zu TOP 17. Sie unterstützen die in den Ziffern 6, 7 und 8 for-



mulierte Bitte der Ministerinnen, Minister, Senatorinnen und des Senators der 



Agrarressorts der Länder an die Bundesregierung, sich auf der europäischen 



Ebene für eine Regulierung von Pflanzenschutzmitteln mit PFAS, beispielswei-



se im Zuge der anstehenden Überarbeitung der Verordnung (EU) 1107/2009, 



aber auch für eine abschließende Regulierung der gesamten PFAS-Stoffgruppe 



einzusetzen.



8. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der Länder 



bitten den Bund, auf europäischer Ebene aktiv für eine zügige und wirkungsvolle 



Beschränkung der PFAS-Stoffgruppe im REACH-Verfahren einzutreten. Dabei 



sollten auch die Schnittstellen zu anderen relevanten Regelungen berücksichtigt 



werden, wie u. a. zu der aktuell laufenden Revision der F-Gase-Verordnung.
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9. Die Umweltministerinnen, -minister, -senatorinnen und der -senator der Länder 



bitten den Vorsitz, den Beschluss in ihrem Namen der Generaldirektion Umwelt 



der EU-Kommission zukommen zu lassen. 



 



Protokollerklärung des Landes Mecklenburg-Vorpommern: 



Der Vorschlag zur Beschränkung von PFAS hat ressortübergreifende Auswirkungen, 



die allein durch das Umweltressort nicht beurteilbar sind. 
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PFAS Beschränkung REACH 
 
Position der österreichischen Metalltechnischen Industrie 
 
"Für einen risikobasierten Ansatz bei PFAS - kein pauschales Verbot" 
 
PFAS werden in einer Vielzahl industrieller Anwendungen einschließlich kritischer 
Anwendungen eingesetzt und sind ein wesentlicher Bestandteil vieler Technologien und 
Industrieprozesse, die für die Umsetzung des Green Deals, aber auch für andere prioritäre Ziele 
der Union, wie etwa menschliche Gesundheit und Sicherheit von zentraler Bedeutung sind. Die 
vorgeschlagene REACH-Beschränkung untergräbt Investitionsentscheidungen und Innovationen 
zur Erreichung dieser Ziele. 
 
So wurden etwa Fluorpolymere in einem kürzlich von der Gemeinsamen Forschungsstelle (JRC) 
der Europäischen Kommission veröffentlichten Bericht „Supply Chain Analysis and Material 
Demand Forecast in Strategic Technologies and Sectors in the EU – A Foresight Study“ als 
strategische Materialien identifiziert. Sie sind integraler Bestandteil von Technologien wie 
Brennstoffzellen, bei der Energieerzeugung (u.a. Photovoltaik, Solarthermie, Windkraft, 
Energiespeichersysteme), Elektronik, Halbleitern und verschiedenen industriellen 
Anwendungen. Sie verfügen über eine nahezu universelle Beständigkeit gegenüber aggressiven 
Medien, halten hohen mechanischen und thermischen Belastungen stand, weisen unerreichte 
dielektrische Eigenschaften auf, verfügen über eine sehr gute Flexibilität und sind mit keinem 
anderen Material dauerhaft emissionsarm und äußerst langlebig. Die Erfüllung der Kombination 
dieser sehr anspruchsvollen Anforderungen macht Fluorpolymere unverzichtbar. Es gibt keine 
Materialien auf dem Markt, weder bekannt noch in der Entwicklung, die die Kombination aus 
hoher thermischer Beständigkeit (~200°C), hoher Flexibilität, hoher mechanischer 
Beständigkeit und hoher chemischer Beständigkeit erfüllen können. 


 
Metalltechnische 
Industrie 
Betroffenheit  


  
Als nachgeschaltete Industrie werden PFAS nicht hergestellt, 
sondern nur in Gemischen verwendet. Hierbei sind ganze 
Wertschöpfungsketten in der Metalltechnischen Industrie von 
einem PFAS-Verbot betroffen. Konkret sind dies 
Oberflächentechnik, Schloss & Beschlagindustrie, Automotive 
Zulieferindustrie sowie die Werkzeugmaschinenhersteller und 
Dichtungshersteller.  
 


Verfahren in REACH 
zur PFAS Reduktion 
völlig ungeeignet 


 Die Beschränkung von PFAS gem. der REACH-Verordnung soll im 
Rahmen eines Komitologieverfahrens erfolgen. Solche 
Verfahren dienen grundsätzlich nicht-wesentlichen 
Anpassungen von Vorschriften. Wesentliche Aspekte der PFAS-
Beschränkung sprechen jedoch dagegen, dass es sich dabei um 
eine nicht-wesentliche Anpassung handelt. 
 
Der Umfang der durch eine Beschränkungsmaßnahme 
geregelten Stoffe ist mit rund 10.000 Einzelstoffen 
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präzedenzlos, so auch der Umfang der geregelten 
Anwendungen. Die wirtschaftlichen und gesellschaftlichen 
Auswirkungen einer solchen Beschränkung werden massiv sein. 
Die Akzeptanz oder Nicht-Akzeptanz solcher Auswirkung kann 
nur politisch verhandelt werden, wofür in der EU im 
Wesentlichen das Ordentliche Gesetzgebungsverfahren 
vorgesehen ist. 
 


Verordnung über F-
Gase noch offen, 
jetzt aber schon 
REACH? 


 Die Beschränkung würde politische Kompromisse, die im 
Rahmen eines ordentlichen Gesetzgebungsverfahrens erreicht 
wurden, untergraben. So z.B. durch eine faktische Aushebelung 
des Zeitplan des Phase-downs von F-Gasen im Rahmen der EU-
VO über F-Gase. 
 


PFAS haltige 
Netzmittel für den 
Arbeitnehmerschutz 
in der 
Beschichtungstechnik 
unerlässlich 


 In der Beschichtungstechnik werden PFAS haltige Netzmittel für 
den Arbeitnehmerschutz eingesetzt um den Sprühnebel zu 
unterdrücken. Hier gibt es keine geeigneten Alternativen für 
sechswertige Hart- und Schwarzverchromungen. Propagierte 
Alternativen sind nicht stabil und können ein sicheres Betreiben 
der Anlagen nicht garantieren. Außerdem sind diese 
vermeintlichen Alternativen schlammaufbauend und stehen so 
entgegen dem Verständnis einer sinnvollen Ressourcenschonung. 


Automotive 
Zulieferindustrie 
verschraubt mit 
Zinklamellen 
  


 In der Beschichtungstechnik sind des Weiteren Zinklamellen 
betroffen, da es sich hierbei um Mehrschichtsysteme handelt. 
Dabei wird PTFE abgeschieden, da es Teil des Schichtaufbaus ist. 
Die Zinklamellentechnologie zeichnet sich durch ihre dünnen 
Schichtdicken, den hohen Korrosionsschutz und ist gegenüber 
Wasserstoff-Versprödungen sehr resistent. Die 
Zinklamellenbeschichtung wird vor allem im Bereich der 
Automotiven Zulieferindustrie bei Schrauben eingesetzt, da eine 
gute Umweltverträglichkeit bei diesem Verfahren gegeben ist. 
Besonders zeichnet sich die Zinklamellen Beschichtung durch 
ihre guten Temperaturbelastungen, ihren Einsatz in Hochfesten 
Verbindungselementen und ihre guten 
Verschraubungseigenschaften aus. 
 


Schmiereigenschaften 
von PTFE 
Beschichtungen sind 
sicherheitsrelevant 
 
 


 PTFE Beschichtungen sind durch ihre Schmiereigenschaften in 
diversen Anwendungen der Metalltechnischen Industrie 
vorhanden. Bei Formen werden diese Beschichtungen verwendet 
um die Bauteile aus den Formen nach dem Eingießen oder 
Einspritzen herausbrechen zu können. Auch bei Anwendungen 
der Schlösser und Beschlagindustrie werden 
Schmiereigenschaften von PTFE Beschichtungen benötigt um zu 
garantieren, dass die Schließmechanismen bei jeder 
Witterungslage verlässlich bedient werden können.  
 


PTFE Regulierungen 
existenzbedrohend 


 PTFE Regulierungen werden für Dichtungshersteller 
existenzbedrohend. Die PTFE Dichtungseigenschaften werden 
von keinem anderen Kunststoff erreicht. Hierbei ist die 







 


                      


für 
Dichtungshersteller 


Kombination aus Chemikalienbeständigkeit, 
Temperaturbeständigkeit, Anpassungsfähigkeit an Dichtflächen 
und mechanischer Belastbarkeit hervorzuheben. Dadurch 
werden Dichtungen ermöglicht mit minimalsten Emissionen, 
langen Standzeiten und höchster Betriebssicherheit. Dieses 
Eigenschaftsprofil wird von keinem anderen Kunststoff erreicht. 
 
Auf Grund der oben angeführten einzigartigen Eigenschaften 
werden PTFE Dichtungen quer in fast allen 
Anwendungsbereichen eingesetzt: Energiesektor, Transport, 
chemische Industrie, Papierherstellung, Fernwärme uvm. 
PTFE ist nachweislich ein PLC (Polymer of Low Concern). Daher 
werden Dichtungen aus diesem Werkstoff seit Jahren erfolgreich 
in heiklen Bereichen wie etwa Trinkwasser, 
Lebensmittelherstellung oder Produktion von Pharmazeutika 
eingesetzt. Die Eignung dafür wurde durch unabhängige 
Laboratorien untersucht und bestätigt. Dies verdeutlicht, 
dass von PTFE keine Gefahr für Mensch und Umwelt ausgeht. 
 


Werkzeugmaschinen-
Hersteller vor dem 
Aus 


 Die Werkzeugmaschinenhersteller setzen Dichtungen und 
Werkstoffe ein, die besonders von der PFAS-Regulierung 
betroffen wären. Fluorpolymere wie PTFE und FKM besitzen im 
Allgemeinen langkettige „große Moleküle“. Ein organisiertes 
Recycling am Lebensende, ein geschlossener Kreislauf und die 
Tatsache, dass der Abrieb hierbei nicht in die Umwelt gelangt, 
sind seit Jahrzenten in dieser Branche etabliert. Hierbei sind 
folgende Anwendungen direkt betroffen: 
• O-Ring vorgespannte PTFE Dichtungen in Pneumatik 
Anwendungen, beispielsweise als doppeltwirkende 
Kolbendichtungen. Der Einsatzbereich ist hier -10°C bis +50°C 
bei einer Geschwindigkeit von 1m/s. Die Dichtung kommt hier 
mit trockener oder geölter Luft in Kontakt und steht unter dem 
Einfluss von Kühlschmierstoffen-KSS oder von synthetischen 
Gleitbahnölen-CGLP Schmierölen. 
• Stützringe auf Basis PTFE für Hochdruckhydraulik 
Anwendungen, beispielsweise als O-Ring mit Stützring. Der 
Einsatzberiech ist hier +10°C bis +70°C bei einer statischen 
Anwendung. Der O-Ring kommt hier mit Hochdruck bis 240 bar 
in Kontakt und steht unter dem Einfluss von Kühlschmierstoffen-
KSS, von synthetischen Gleitbahnölen-CGLP oder von 
Hydraulikölen.  
• Führungselemente auf PTFE Basis, beispielsweise als 
Kolbendichtung, PTFE doppeltwirkend mit Führungen. Der 
Einsatzbereich ist hier +10°C bis +70°C bei einer 
Geschwindigkeit von 1m/s. Die Herausforderung für diese 
Dichtung ist, dass keine Druckbeständigkeit, sondern 
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anwendungsabhängig allseitig vom Druck umgeben ist. Die 
Dichtung kommt hier mit Kühlschmierstoffen-KSS, mit 
synthetischen Gleitbahnölen-CGLP, Schmierölen oder 
Hydraulikölen in Kontakt.  
• O-Ringe auf FKM und FFKM Basis, beispielsweise als O-
Ring mit Stützring. Der Einsatzbereich ist hier 0°C bis +70°C bei 
einer statischen Anwendung. Der O-Ring kommt hier mit 
Hochdruck bis 240 bar in Kontakt und steht unter dem Einfluss 
von Kühlschmierstoffen-KSS, von synthetischen Gleitbahnölen-
CGLP oder von Hydraulikölen. 
• X-Ringe auf FKM und FFKM Basis. Der Einsatzbereich ist 
hier 0°C bis +70°C bei einer statischen oder quasistatischen 
Anwendung. Der X-Ring kommt hier mit Hochdruck bis 240 bar 
in Kontakt und steht unter dem Einfluss von Kühlschmierstoffen-
KSS, oder Fließfett. 
• O-Ring vorgespannte translatorische 
Hydraulikdichtungen, beispielsweise in einem Kolben mit O-Ring 
und Dichtring. Der Einsatzbereich ist hier +10°C bis +70°C bei 
einer Geschwindigkeit von 1m/s. Der O-Ring kommt hier mit 
Hochdruck bis 240 bar in Kontakt und steht unter dem Einfluss 
von Kühlschmierstoffen-KSS, von synthetischen Gleitbahnölen-
CGLP oder von Hydraulikölen. 
• O-Ring vorgespannte Rotationsdichtungen. Der 
Einsatzbereich ist hier +10°C bis +70°C bei einer 
Geschwindigkeit von 1m/s. Der O-Ring kommt hier mit 
Hochdruck bis 240 bar in Kontakt und steht unter dem Einfluss 
von Kühlschmierstoffen-KSS, von synthetischen Gleitbahnölen-
CGLP oder von Hydraulikölen. 
• Radialwellendichtringe. Der Einsatzbereich ist hier +10°C 
bis +70°C bei einer Umdrehungszahl bis 30.000 U/min. Der 
Radialwellendichtring wird hierbei nahezu drucklos belastet und 
steht unter dem Einfluss von Kühlschmierstoffen-KSS, von 
synthetischen Gleitbahnölen-CGLP oder von Hydraulikölen. 
• Lippendichtringe, beispielsweise als Standard V-Ring. Der 
Einsatzbereich ist hier +10°C bis +70°C bei einer 
Umfangsgeschwindigkeit von 2m/s. Der Lippendichtring wird 
hierbei nahezu drucklos (1 bar Überdruck) belastet und steht 
unter dem Einfluss von Kühlschmierstoffen-KSS, von 
synthetischen Gleitbahnölen-CGLP oder von Hydraulikölen. 
• O-Ring vorgespannte PTFE Abstreifer, beispielsweise 
PTFE gefüllt / NBR 
oder PTFE gefüllt / FKM. Der Einsatzbereich ist hier -10°C bis 
+50°C bei einer Geschwindigkeit von 1m/s. Der O-Ring mit dem 
vorgespannten PTFE-Abstreifer wird hierbei drucklos belastet 
und steht unter dem Einfluss der Umgebung, von 
Kühlschmierstoffen-KSS oder von synthetischen Gleitbahnölen-
CGLP.  
• O-Ring vorgespannte Hydraulik Stangendichtungen. Der 
Einsatzbereich ist hier +10°C bis +70°C bei einer 







 


                      


Geschwindigkeit von 1m/s. Der O-Ring kommt hier mit 
Hochdruck bis 240 bar in Kontakt und steht unter dem Einfluss 
von Kühlschmierstoffen-KSS, von synthetischen Gleitbahnölen-
CGLP oder von Hydraulikölen. 
• Spezielle Rotationsdichtung. Der Einsatzbereich ist hier 
+10°C bis +70°C bei einer Umfangsgeschwindigkeit von bis zu 
2m/s. Der Rotationsdichtung wird hierbei nahezu drucklos (1 bar 
Überdruck) belastet und steht unter dem Einfluss von 
Kühlschmierstoffen-KSS, Schmieröl und Fließfett. 


   
Wenn die Herstellung PFAS-basierter Produkte bzw. deren Ausrüstung und 
Wiederaufbereitung für die Unternehmen nicht mehr möglich ist und diesbezügliche 
Produktionen eingestellt werden, geht damit ein wesentlicher volkswirtschaftlicher Nutzen 
verloren. Abwanderung von Produktionsketten in weniger regulierte Regionen würde folgen 
und es käme zu Arbeitsplatzverlusten in Österreich. Die internationale Wettbewerbsfähigkeit 
der österreichischen Metalltechnischen Industrie würde massiv leiden bzw. tut es bereits 
jetzt, da alleine die vorgeschlagene REACH-Beschränkung bereits in einer so frühen Phase 
des Gesetzgebungsprozesses Investitionsentscheidungen und Innovationen zur Erreichung 
dieser Ziele merklich untergräbt. 
 
Beispielsweise finden Sie auf Seite 6 dieses Positionspapieres eine Aufstellung eines 
Mitgliedsbetriebs in welchen Bereichen welche PFAS haltigen Stoffe zum Einsatz kommen. 
Tatsächlich ist es aktuell so, dass keine Alternativen für diese Anwendungsbereiche 
existieren.  
 
Wir ersuchen um Berücksichtigung der von uns formulierten Bedenken und stehen für 
Rückfragen gerne zur Verfügung 
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Abbildung 1 PFAS Anwendungen in einem Betrieb 







 


                      


 


 


 
Kontakt   DI Dr. Ulrike Witz, MSc & Clemens Zinkl, MSc 


Referenten Umwelttechnik 
E zinkl@fmti.at 
T +43 5 90 900 3470 
 


 


21. September 2023 
 


Über die Metalltechnische Industrie 


Die Metalltechnische Industrie ist Österreichs stärkste Branche. Über 1.200 Unternehmen aus den 


Industriezweigen Maschinenbau, Anlagenbau, Stahlbau, Metallwaren und Gießerei bilden das Rückgrat der 


heimischen Industrie. Die exportorientierte Branche ist mittelständisch strukturiert, besteht zu mehr als 85 


% aus Familienbetrieben und ist für ein Viertel aller österreichischen Exporte verantwortlich. Zahlreiche 


Betriebe sind Weltmarktführer und „Hidden Champions“. 


Die Metalltechnische Industrie beschäftigt direkt über 137.000 Menschen und sichert damit indirekt an die 


300.000 Arbeitsplätze in Österreich. Sie erwirtschaftete 2022 einen Produktionswert von über 49 Milliarden 


Euro. 


Der Fachverband Metalltechnische Industrie, ein Zusammenschluss der ehemaligen Fachverbände 


Maschinen- und Metallwarenindustrie sowie Gießereiindustrie, zählt zu den größten Wirtschafts- und 


Arbeitgeberverbänden Österreichs und ist eine eigenständige Organisation im Rahmen der 


Wirtschaftskammer Österreich. 
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VDMA Elektrische Automation e.V. 
Sektor: Maschinen-/Anlagenbau 
 
ECHA Ausnahme-Antrag für FKM, CAS-Nummer: 64706-30-5 – DEUTSCH 
 
 
Funktion von FKM  
 
Fluorelastomere (z.B. FKM) sind heute in Hochtemperaturumgebungen unverzichtbar. Für 
die Kommunikationstechnik (EtherCAT) in Maschinen und Antriebstechnik ist eine 
hitzebeständige Isolierung notwendig. FKM-Isolierungen werden außerdem in Kabeln für 
Servomotoren eingesetzt, weil sie hitzebeständig, langlebig und dielektrisch sind. 
Servomotoren werden in der Pharmatechnik und für Maschinen mit Lebensmittelkontakt 
eingesetzt, wo die Dichtungsmaterialien aufgrund der notwendigen Reinigungsprozesse 
rauen Umgebungsbedingungen standhalten müssen. Fluorelastomere verspröden nicht im 
Laufe der Zeit und haben eine lange Lebensdauer, was die Wartungsarbeiten an der 
Maschine minimiert. Weitere Fluorelastomere werden in Steckern, Kabeln ebenfalls als 
Dichtungen verwendet. FKM wird verwendet, da alternative Werkstoffe nicht die gleichen 
Eigenschaften in Bezug auf Hitzebeständigkeit oder Beständigkeit gegen Chemikalien und 
Öle aufweisen. 
 
Festgestellt wurde, dass aufgrund der Abriebsbeständigkeit der als Dichtungsmaterial 
eingesetzten Fluorelastomere eine lange Lebensdauer der Dichtungen gewährleistet wird 
und dadurch PFAS-Emissionen über den Lebenszyklus eines Elektromotors in die Umwelt 
nahezu ausgeschlossen werden können. FKM-Isolierungen werden in Kabeln für 
Elektromotoren verwendet, weil sie hitzebeständig, langlebig und dielektrisch sind. 
Elektromotoren welche in der Pharmatechnik und für Maschinen mit Lebensmittelkontakt 
eingesetzt werden, haben hohe Anforderungen an die verbauten Dichtungsmaterialien 
aufgrund der notwendigen Reinigungsprozesse rauen Umgebungsbedingungen, denen sie 
standhalten müssen. Fluorelastomere sind hier besonders geeignet, da sie im Laufe der Zeit 
nicht spröde werden und somit eine lange Lebensdauer des Motors garantieren, was 
Wartungsarbeiten an der Maschine minimiert. 
 
 
 
Mögliche Ersatzwerkstoffe, die in der Vergangenheit verwendet wurden 
Synthetischer Kautschuk zeigt nicht die gleiche Leistung wie Fluorelastomere bei der 
Akzeptanz von Temperaturschwankungen oder chemischen Beständigkeiten. 
 
Zeitbedarf für mögliche Alternativen 
 
Wenn sofort alternative Konstruktionen gefunden werden können, ist von Beginn bis Einsatz 
beim Kunden ein Zeitbedarf von schnellstens 8 Jahren, realistisch eher 10 Jahren 
notwendig. Insbesondere die Zertifizierung und die knappen Ressourcen der 
Zertifizierungsstellen sind ein zeitkritisches Element neben noch fehlenden Feldtests. 
 
Sozio-ökonomische Folgen durch den Wegfall von FKM 
Das Dichtungsmaterial ist für die Lebensdauer eines Produkts von entscheidender 
Bedeutung. In rauen Umgebungsbedingungen entscheiden vor allem die 
Materialeigenschaften der Dichtungen – neben der Gehäuseoberfläche – darüber, ob das 
Produkt viele Jahre problemlos betrieben werden kann oder nach kurzer Zeit recycelt werden 
muss. Abriebfestigkeit im industriellen Umfeld trägt dazu bei, dass die Maschinen beim 
Anwender besonders wartungsarm sind und die Motoren eine entsprechend lange 
Lebensdauer haben – Kugellager halten länger, wenn kein Staub in sie eindringt – abrasive 
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Stäube führen sonst zu einem vorzeitigen Ausfall des Motors und damit zum Ausfall der 
Produktionsmaschine als solche. 
Die oben genannten notwendigen Eigenschaften von FKM zeigen die breite Anwendung in 
diversen Bereichen, von der Nahrungsmittelindustrie über Pharmazie/Medizintechnik, 
Kommunikationstechnik, Windkraftanlagen und Photovoltaikanlagen bis hin zu Anlagen der 
kritischen Infrastruktur (Eisenbahninfrastruktur, Wasser- und Abwassertechnik). 
Durch die für industrielle Anwendungen fehlende Substituierbarkeit von FKM führt ein 
generelles Verbot zwangsläufig im Bereich der Pharmazie- und Medizintechnik dazu, dass 
die Produktion und die Anlagenverfügbarkeit ins Stocken gerät oder gar ausfällt. Dies führt 
wiederum zu Lieferengpässen für versorgungsrelevante Arzneimittel. 
 
Wir beantragen hiermit den Ausschluss von FKM vom PFAS-Verbot. 
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General comments 


CHEM Trust would like to thank the authorities from Denmark, Germany, the Netherlands, 


Norway, and Sweden for preparing this comprehensive restriction proposal. 


The joint European research programme HBM4EU recently evidenced frequent and high 


exposure to per- and polyfluoroalkyl substances (PFAS) and recommended taking “all 


possible measures to prevent further contamination of the European population”1. This 


shows that this restriction is long overdue as the contamination was allowed to happen 


despite the knowledge of PFAS’ high persistence and concerns about their harmful 


effects. 


CHEM Trust agrees with the dossier submitters’ conclusion that a restriction is the most 


appropriate and effective option to adequately control the risks from PFAS. We fully 


support the grouping approach adopted by the dossier submitters and the proposal for 


the restriction on the manufacturing, use and placing on the market of PFAS, with a nearly 


total phase out by the end of all transition periods, leading to a PFAS-free economy in 


the EU. This is the most efficient way to prevent regrettable substitution and reduce PFAS 


emissions to a minimum to protect present and future generations from the irreversible 


impacts of PFAS contamination. 


 
1 Uhl et al., 2023. PFASs: What can we learn from the European Human Biomonitoring Initiative 
HBM4EU. International Journal of Hygiene and Environmental Health. 250, 114168. 
https://doi.org/10.1016/j.ijheh.2023.114168  
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In CHEM Trust’s view the following points are crucial for the restriction to be effective: see 


also details in section 1 and additional supporting evidence provided in section 2: 


• The broad scope of the restriction covering all very persistent PFAS, including 


fluoropolymers should be retained – see 1.a 


• The derogations should be kept to a minimum: with a narrow scope exclusively 


targeting specific uses which are critical and for which no acceptable alternatives 


are yet available; and with transitions periods as short as possible – see 1.b 


• There should be no time unlimited derogation for the use of PFAS as active 


substance in Plant Protection Products, Biocidal Products and Human and 


Veterinary Products – see 1.c  


 


1. Comments and recommendations 


1.a. Scope 


We fully support the grouping approach adopted by the dossier submitters, based on the 


OECD 2021 PFAS definition and covering all very persistent PFAS and their precursors, 


with high persistence being the key hazardous property. The dossier presents an 


extensive assessment of the hazardous properties reported for PFAS in addition to their 


very high persistence (eg. mobility, bioaccumulation, ecotoxicity, effects on human health), 


and the concerning effects resulting from their combination. The dossier makes a very 


strong case of the unacceptable risk due to continuous emissions of highly persistent 


PFAS in the environment, leading to increasing levels and therefore increasing likelihood 


of irreversible adverse effects. In addition, to the evidence in the dossier, we would 


suggest adding some further studies (as we have compiled under 2.1). 


Furthermore, there is increasing evidence that PFAS mixtures, replacement PFAS and 


novel PFAS have an adverse impact on our ecosystem and human health (Please see 


additional studies which we have compiled under 2.2). Therefore, only a full grouping 


approach can stop regrettable substitution within the PFAS group and truly stem the 


flow of PFAS pollution. 


We fully support the inclusion of fluoropolymers and other polymeric PFAS in the 


scope of the restriction as they represent a source of emissions of bioavailable PFAS at 


every stage of their life cycle. We propose that new and relevant publications are added in 


the dossier to underline this aspect (see 2.3.1). The inclusion of fluoropolymers in the 


scope of the restriction is critical to achieve the overall aim of reducing the emissions of 


highly persistent PFAS to a minimum. 
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1.b Risk management options and derogations  


Given PFAS' extreme persistence, their extensive presence in our environment and bodies 


due to past inaction over two decades, and their widespread use in the economy, it's 


crucial to promptly eliminate all emissions sources to prevent further accumulation. This is 


why, in theory, we prefer the restriction option 1 (RO1) with no derogations and full phase 


out after 18-month transition period. However, we recognise the need for extended 


transition periods where no alternatives are currently available and for which the uses are 


critical for the health, safety and functioning of the society.  


Studies have shown that PFAS are still being used in areas, such as upholstery fabrics, 


where they have no practical benefit and can be easily eliminated without any noticeable 


changes in performance2. There is simply no justification for continuing the use of PFAS in 


areas where they can be easily avoided and are not absolutely critical for the functioning 


of the society. 


Regarding the use of PFAS in critical applications, there are already strong indications 


that the transition to a PFAS-free economy is underway. For instance, PFAS-free 


alternatives are being developed for applications in semiconductors or hydrogen 


production (Please see additional alternatives which we have compiled under 2.4). These 


recent developments illustrate that companies have already started to move away from the 


use of PFAS and these efforts should be supported and expanded. As we discuss in detail 


in section 2.4, the successful development of PFAS free alternatives also illustrates that, a 


successful green and digital transition can occur without burdening the planet with yet 


more irreversible PFAS pollution. Overall, PFAS chemistry should not become locked-in in 


various uses and sectors, thus blocking the development PFAS free alternatives3. Instead, 


even if some derogations might be needed for some of these uses, it is imperative that the 


incentive to find safer alternatives remains. 


CHEM Trust considers that it is crucial to keep in mind for potential derogations what the 


dossier highlights in this regard, that “...even if further releases of PFASs were 


immediately prevented, existing environmental stocks as well as technical stock (stock of 


PFASs in existing articles) and PFAS-containing waste would continue to be a source of 


exposure for generations.” Every PFAS use contributes to PFAS emissions and every 


additional emission increases the PFAS pollution burden that will impact generations to 


 
2 LaPier, J. et al., 2023. Evaluating the Performance of Per- and Polyfluoroalkyl Substance 


Finishes on Upholstery Fabrics, AATCC Journal of Research, vol. 10, no. 4. 
https://doi.org/10.1177/24723444231159856 
3 Scheringer, 2023. Innovate beyond PFAS. Science, Vol 381, Issue 6655 


https://doi.org/10.1126/science.adj7475  
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come. Every effort should be made to reduce society’s reliance on PFAS chemistry and 


phase out PFAS use. 


The fate of PFAS containing products at their end of life is also a major concern. 


Leakage of PFAS during the waste stage is a source of PFAS emissions, with the capture 


of PFAS-bearing waste representing another challenge, in particular for consumer 


products containing PFAS (Please see additional studies which we have compiled under 


2.3.4). This justifies the need to limit derogations to a strict minimum of specific uses.   


CHEM Trust recommends that derogations should remain exceptional, time limited, 


and should be allowed only in those cases where industry provides clear 


justification; including details on how planned use(s) and exposure(s) throughout 


their lifecycle and the waste stream can be properly controlled and managed. We 


also recommend that transition periods should remain as short as possible. 


1.c Time unlimited derogations 


In our view, there are at present no justifications for time unlimited derogations, and 


time limits are necessary to create the incentive to innovate towards safer alternatives. 


With the exception of derogation 5.t. “...calibration of measurement instruments and as 


analytical reference materials,” which are necessary for monitoring PFAS for the purpose 


of tracking progress, identifying hot spots, informing public health interventions, and further 


regulatory action. Due to the extreme persistence of PFAS, such analysis will be 


necessary for decades to come and therefore a time unlimited derogation is justified for 


this use only. 


In particular, we are very concerned regarding the time unlimited derogation for the use of 


PFAS as active substances in biocidal, plant protection and in human and veterinary 


products (derogation 4.a, b and c). The use of PFAS in these sectors represents a direct 


source of environmental contamination and human exposure, with evidence of widespread 


environmental contamination (see additional evidence currently missing from the dossier in 


2.3.3). In addition, these regulations do not regulate the manufacturing of the active 


substances in the EU. They only regulate the authorisation for use in the EU. This leads, 


for instance, to the export of banned pesticides such as Fipronil (a PFAS) outside of the 


EU (see details in 2.3.3). The only way to restrict the manufacturing of these substances 


and prevent the escalation of global PFAS pollution is through a REACH restriction. 
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2. Additional evidence from recent studies to complement the dossier 


2.1 Environmental fate and long-term contamination 


Section B.4.3. Persistence compensating low bioaccumulation potential for mobile 


substances of Annex B of the restriction dossier states in its conclusion that “Substances 


that are both persistent and mobile in the environment have the potential to be transported 


long distances from the point of emission. If such substances accumulate over time in 


remote regions they can reach levels that may have effects on both ecosystems and 


human health.” We would like to bring to the attention of the dossier submitters and the 


committees a study from the Environment Agency (2022) assessing the timescale of the 


fate of highly persistent and mobile PFAS in the global environment. Using modelling, the 


study estimates how long it takes for such substances (using PFHxA and GenX as case 


studies) to reach a steady-state concentration at local, regional/continental, and global 


scale. This is critical to assess how quickly the concentration of a substance will decrease 


after reduction/cessation of emissions. The study shows that at the global scale (i.e. PFAS 


reaching remote areas), “steady-state will be reached only very slowly for GenX and 


PFHxA, i.e., over many tens or hundreds of years”, indicating that the concentration would 


only reduce very slowly following a reduction or cessation of emission.  


In addition, we propose to add the study from Ryule et al. (2023) to Annex B, section B.4. 


Environmental fate properties. It demonstrates how the stock of arrowheads precursors at 


a contaminated site will remain a source of PFAS emissions (i.e. PFBS and PFHxS) for 


centuries.  


References:  


• Environment Agency, 2022. Characterising the hazard of highly persistent substances that 


exhibit low levels of bioaccumulation. Environment Agency, Bristol. 


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d


ata/file/1050073/Characterising_the_hazard_of_highly_persistent_substances_that_exhibit


_low_levels_of_bioaccumulation_-_report.pdf 


• Ruyle et al., 2023. Centurial Persistence of Forever Chemicals at Military Fire Training 


Sites. Environ. Sci. Technol., 57, 21, 8096–8106 https://doi.org/10.1021/acs.est.3c00675 


2.2 Co-exposure to legacy and alternative PFAS and adverse effects 


The dossier already provides extensive evidence regarding the impact of replacement and 


novel PFAS as well as PFAS mixtures, justifying the full group approach. We would like to 


draw attention to the following recent studies which could be added to the evidence basis. 
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Koelmel et al. (2023) discovered novel PFAS in whole blood using non targeted PFAS 


analysis on dried blood samples. They detected 86 potential PFAS, including 3 


“perfluoroalkyl ether carboxylic acids (PFECA), a chemical class of PFAS which is 


increasingly being detected in environmental and biological matrices but is not currently 


screened in most targeted analyses”. This study could be added to Annex B, section 


B.9.22.6. Non-target and suspect screening of PFASs in humans. 


Xie et al. (2023) demonstrated “the common presence of legacy and alternative per- and 


polyfluoroalkyl substances in glioma and non-glioma human brain tissue samples” based 


on targeted analysis of 17 PFAS compounds. PFHxA, PFOA, PFOS, FOSA, and 6:2 Cl-


PFESA were detected in glioma samples at high frequencies (> 60 %). The author 


concluded that “the positive correlations between PFAS concentrations and glioma grades 


and pathological molecular markers of glioma (i.e., Ki-67, P53) suggested a linkage 


between PFAS exposure and glioma”. This study could be added to Annex B, B.5.3.3. 


Carcinogenicity (epidemiological evidence), B.9.22.2. Targeted analyses of PFAAs in 


humans, and B.9.22.3. Targeted analyses of PFAEs and cyclic PFASs in humans. 


Erlich et al. (2023) performed a literature review to explore PFAS-associated immune-


related effects. They concluded that “there is substantial evidence from both in vitro and in 


vivo experimental as well as epidemiological studies, supporting that various PFAS, not 


only PFOA and PFOS, affect multiple aspects of the immune system” [our emphasis]. 


This study could be added to Annex B, B.5.3.1.1. Immune outcomes. 


References: 


• Ehrlich, V. Bil, et al., 2023. Consideration of pathways for immunotoxicity of per- and 
polyfluoroalkyl substances (PFAS) Environ Health vol. 22, no. 19. 
https://doi.org/10.1186/s12940-022-00958-5  


• Koelmel, J.P. et al., 2023. Novel perfluoroalkyl substances (PFAS) discovered in whole 
blood using automated non-targeted analysis of dried blood spots, Science of the Total 
Environment, vol 883. https://doi.org/10.1016/j.scitotenv.2023.163579  


• Xie, M.Y. et al., 2023. Glioma is associated with exposure to legacy and alternative per- 
and polyfluoroalkyl substances, Journal of Hazardous Materials, vol 441. 
https://doi.org/10.1016/j.jhazmat.2022.129819 


2.3 Emissions 


2.3.1. From fluoropolymers and fluoroelastomers life cycle 


The following recent studies could be added to Annex B, B.9.2. PFASs manufacturing, as 


additional evidence of emissions of bioavailable PFAS related to the manufacturing and 


use of fluoropolymers and fluoroelastomers. Several of these examples are related to 
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manufacturing processes occurring outside of the EU, however, we would argue that these 


emissions should be accounted for in EU calculations for the following reasons: 


• Fluoropolymers manufactured outside of the EU could be used in products imported 


in the EU. 


• The long-range transport of PFAS has been clearly demonstrated and any 


emissions happening outside the EU can contribute to PFAS pollution in the EU. 


• Finally, the contamination of the global population and ecosystems with PFAS 


beyond EU borders is of great concern. 


Based on data supplied by the manufacturer, the Environment Agency (2023a, b, c, d) 


estimated annual rates of emissions of several PFAS used in the manufacturing process of 


fluoropolymers from a plant based in Lancashire, England: 


• [1,1,2,2-tetrafluoro-2-(pentafluoroethoxy)-ethoxy]acetate, also known as 


perfluoro[(2-ethoxy-2-fluoroethoxy)acetic acid], ammonium salt or EEA-NH4 


belongs to the group of perfluoroether carboxylic acids and is used on site as a 


surfactant in the aqueous polymerization process to produce PTFE. EEA-NH4 is 


self-classified as reprotoxic by the registrant. An average of 738kg per year of 


EEA-NH4 is emitted into the River Wyre (1160kg/year in a reasonable worst case 


scenario). Emissions to air are estimated at <0.1 tonnes/year by the manufacturer. 


• 1H-perfluorohexane or 1H-PFHx belongs to the group of hydrofluorocarbons and is 


used on site as a solvent in the polymerisation process to produce ETFE: In a 


reasonable worst-case scenario, 1H-PFHx is emitted at a rate of 40kg/year into 


the River Wyre and 30900kg/year into the air.  


• 1,1,1,2,2,3,3-heptafluoro-3-[(trifluorovinyl)oxy]propane or PPVE belongs to the 


group of per-/polyfluorinated vinyl ethers, is a precursor of perfluoropropionic acid 


(PFPA) and is used on site as a monomer in the manufacture of fluoropolymers. No 


estimation for PPVE emissions from the Environment Agency, only the information 


provided by the manufacturer estimating that <1 kg/year of PPVE is release to 


air. 


• Perfluorobutylethylene or PFBE is used as a co-monomer to manufacture PTFE 


and ETFE. Based on the mass balance, the manufacturer estimates an annual 


release of less than 1 kg/year PFBE into surface water and less than 900.5 


kg/year into air (N.B. from the Environment Agency: this is for all markets from this 


manufacturer, not just the UK). 


Dauchy (2023) shows that the soil downwind of a PVDF and fluoroelastomer production 


site in Lyon, France has been contaminated with PFUnDA and PFTrDA from airborne 


emissions. The author concluded that “the PFAS profiles observed in soil and dust 


samples very likely originate from the processing aids used for PVDF and fluoroelastomer 


production”. 
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In North Carolina, USA, Zhou et al., (2022) measured airborne PFAS on PM2.5 filters in 


close proximity to a major fluoropolymer manufacturing facility. Out of the 34 targeted 


PFAS, 13 PFAS were found at higher concentrations in these nearfield samples than at 


regional background sites, suggesting a local source for these compounds. With PFBA, 


PFHxA, PFHxDA, PFOS, PMPA, NVHOS, PFO5DoA, and Nafion BP1 contributing the 


most to the total PFAS concentration (86%).  


References: 


• Dauchy, 2023. Evidence of large-scale deposition of airborne emissions of per- and 


polyfluoroalkyl substances (PFASs) near a fluoropolymer production plant in an urban area. 
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2.3.2 From food contact materials 


Hubbard et al. (2022) analysed wastewater from 23 food, beverage, and feedstock 


processing facilities (food process wastewater or FPWW) in the US for hundreds of 


organic analytes, including PFAS. Of the 184 organic contaminants detected 9% were 


PFAS (17 distinct compounds), with concentrations up to 143 μg/L for 6:2FTS and 


cumulative PFAS concentrations up to 185 μg/L. 6:2FTS is a PFAS previously detected in 


food packaging. In addition, the authors note that the “organic contaminant profiles of 


FPWW differed from previously reported contaminant profiles of municipal effluents and 


urban storm water, indicating that FPWW is another important source of chemical and 


microbial contaminant mixtures discharged into receiving surface waters”. From the data 


presented in this study, FPWW appear as a non-negligeable source of PFAS emissions 


into the environment. This study could be added to Annex B, B.9.4.2.3.C - Industrial food 


and feed manufacturing. 


Reference: 


• Hubbard et al., 2022. Food, Beverage, and Feedstock Processing Facility Wastewater: a 


Unique and Underappreciated Source of Contaminants to U.S. Streams. Environ. Sci. 


Technol., 56, 2, 1028–1040 https://pubs.acs.org/doi/10.1021/acs.est.1c06821 


2.3.3 From Plant Protection Products and Biocidal Products - Fipronil case study 


Fipronil is a PFAS and an active substance used in pesticides and biocides. It has been 


banned from use as a pesticide in the EU since 2013, but is still authorized for use as a 


veterinary drug for flea treatment in the EU. Perkins et al. (2021) have demonstrated the 


widespread contamination of English rivers with fipronil and fipronil metabolites with 


detection rates exceeding 95% of samples. Across the river sites sampled, the mean 


concentrations of fipronil (17 ng/l, range <0.3–980 ng/l), and fipronil sulfone (6.5 ng/l, 


range <0.2–39 ng/l) were 5.3 and 38.1 times their chronic toxicity limits of 3.2 and 


0.17 ng/l, respectively. This clearly shows that the current regulation is not adequately 


controlling emissions and the risk from the use of PFAS as active substance in Biocidal 


Products (note that the case study is in England, but the regulation is based on transposed 


EU law, pre-Brexit). 


In addition, Fipronil is still being manufactured in the EU and exported to third countries for 


use as a pesticide (Bollmohr and Haffmans, 2022). This pesticide is particularly being 


exported to Brazil where the pulverisation of Fipronil by plane has recently caused the 


death of 100 millions bees (Fohla de S.Paulo, July 2023). Traces of Fipronil can also be 


found in fruits and vegetables imported into the EU, leading to further PFAS exposure of 


the EU population (Bollmohr and Haffmans, 2022). The current Plant Protection Product 
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regulation does not cover manufacturing in the EU. It only covers authorisations for uses in 


the EU. Only a restriction via REACH would cover manufacturing.  


In Annex B, “B.9.17. Active substances in Plant Protection Products (PPP), Biocidal 


Products (BP) and Medicinal Products (MP)” the dossier states that “As the uses of active 


substances in Plant Protection Products (PPP), Biocidal Products (BP) and Medicinal 


Products (MP) are derogated from the restriction proposal without a time-limit, this sector 


has not been studied in detail.” In our view, this is a gap in the dossier and health and 


environmental protection from these uses should not be left out. 


References: 


• Bollmohr and Haffmans, 2022. Imports and exports: banned but sold anyway. Pesticide 


Atlas 2022. Heinrich Böll Stiftung. https://eu.boell.org/en/PesticideAtlas-imports-exports  


• Fohla de S.Paulo, 21 July 2023. Mais de 100 milhões de abelhas morrem em Mato Grosso 


após uso indevido de agrotóxico. https://www1.folha.uol.com.br/ambiente/2023/07/mais-de-


100-milhoes-de-abelhas-morrem-em-mato-grosso-apos-uso-indevido-de-agrotoxico.shtml  


• Perkins et al., 2021. Potential role of veterinary flea products in widespread pesticide 


contamination of English rivers. Science of the Total Env. 755, 143560 


https://doi.org/10.1016/j.scitotenv.2020.143560 


 


2.3.4 From waste/ End of Life 


The capture and fate of PFAS-bearing waste is of concern as it represents a source of 


uncontrolled PFAS emissions, even for products with a dedicated waste stream such as 


electrical and electronic equipment (see below). We would like to bring to the attention of 


the dossier submitters the following studies which could be added to the dossier.  


Inefficient incineration: PFAS emissions via flue gas/fly ash 


The study by Strandberg et al. (2021) can be added to Annex B, section, B.9.18.2.4. 


Incineration as further evidence that PFAS are not efficiently destroyed even at high 


temperatures. The study analyses 27 incineration plants in Sweden, incinerating a variety 


of household, industrial and hazardous waste, at up to 1125 °C. Various PFAS like 6:2 


diPAP, 8:2 PAP, 8:2 diPAP, PFSA, 6:2 FTS, PFCA, PFPeA and PFHxA, PFBS, PFHxS 


and PFOS, 6:2 FTS and 8:2 FTS were found in bottom ash, fly ash and condensate water. 


For fly ash, there were detectable levels of PFAS at concentrations between 0.18 to 37.71 


µg/kg. Thus, this study also adds evidence to the following gap mentioned in Annex B, 


section B.9.18.2.4. Incineration (p. 307). “Additionally, one publication also analysed 


PFASs in fly ash (Sandblom, 2014), however no fly ash data was available for Europe 
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(…)”. The study by Strandberg et al. (2021) provides clear evidence that PFAS emissions 


are happening via fly ash in Europe. 


Furthermore, in Annexe B, section B.9.18.2.4. Incineration (p. 307), dossier submitters 


note that “Although PFASs can rarely be found in the flue gas and no quantitative data is 


available (…)” we would like to bring attention to the following study by Björklund et al. 


(2023) which can fill the gap on PFAS emissions via flue gas. The study analyses the 


incineration (up to 1100 °C) of two different waste mixes, normal municipal solid waste 


incineration (MSWI) and incineration of a waste mix with 5–8 wt % sewage sludge added 


to the MSWI (referred to as Sludge:MSWI), and finds short-chain (C4–C7) 


perfluorocarboxylic acids to be the most abundant PFAS in residues. Detectable PFASs in 


flue gas is 4.0–5.6 ng m–3. 


Waste stage emissions from PFAS bearing electronics 


We would also like to bring to the dossier submitters’ attention two studies by Zhou et al. 


(2023) and Sayers and Peagam (2020) on PFAS emissions from electronic waste. These 


studies on the electronics sector could be added to Annex B, section B.9.18.2.11 


Summary, where the dossier submitters highlight high PFAS emissions during the waste 


stage in sectors such as food contact and packaging, textile and manufacturing. The 


evidence on PFAS emissions during the waste phase can be made even stronger if 


emissions from the electronics sector are added. Zhou et al (2023) show that e-waste 


dismantling activity is a significant source of PFAS emissions and occupational exposure. 


They show that workers in e-waste dismantling workshops are exposed to PFAS such as 


8:2 fluorotelomer alcohol and Perfluoroalkyl carboxylic acids (C2 −C3), mainly via dust 


ingestion and hand to mouth contact. The study finds total PFAS exposure in workers to 


be up to 555 pg/kg BW/day. Another study, using data from 2017, estimated that “at least 


500,000 tonnes of waste electricals were lost through being thrown away, hoarded, stolen, 


or illegally exported” in the UK. This is equivalent to 30% electrical and electronic 


equipment put on the market in the UK the same year (Sayers and Peagam, 2020). 


Although this last study is from the UK, it indicates the difficulty in controlling PFAS 


emissions arising from e-waste.  


PFAS emissions from recycled products 


Finally, we would like to highlight the study by Thompson et al (2023) on PFAS emissions 


from toilet paper made of recycled material which could be added to Annex B, section 


B.9.18.2.9. Recycling. The study analysed toilet paper samples from around the globe, 


including Western Europe, and found 6:2 fluorotelomer phosphate diester (6:2 diPAP) to 


be the predominant PFAS in the samples. The study further shows that toilet paper waste 


contributes up to 6.4 to 80 μg/person-year of 6:2 diPAP to wastewater–water systems. 
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This illustrates again the importance of restricting PFAS in order to achieve a clean circular 


economy. 


References: 
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• Sayers and Peagam, 2020. Electrical Waste - Challenges and Opportunities: An 


investigation into Waste Electrical and Electronic Equipment (WEEE) flows in the UK. 


Material Focus report, 159 pages 
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• Strandberg, J. et al., 2021. PFAS in waste residuals from Swedish incineration plants: A 


systematic investigation, IVL Swedish Environmental Research Institute. 


https://www.ivl.se/download/18.556fc7e17c75c849331b76d/1636533451380/B2422%20PF


AS%20from%20Swedish%20Waste%20Incineration%20Plants.pdf 


• Thompson et al., 2023. Per- and Polyfluoroalkyl Substances in Toilet Paper and the Impact 


on Wastewater Systems, Environmental Science and Technology Letters, vol. 10, no. 3, pp. 


234-239. https://doi.org/10.1021/acs.estlett.3c00094  


• Zhao et al., 2023. Electronic-waste-associated pollution of per- and polyfluoroalkyl 


substances: Environmental occurrence and human exposure. Journal of Hazardous 


Materials, Vol. 451, 131204. https://doi.org/10.1016/j.jhazmat.2023.131204 


 


2.4 Alternatives in the digital and green transition sectors 


Currently, there are a lot of claims from certain parts of the industry that seem to suggest 


that PFAS are irreplaceable for digital and green transition sectors in Europe – such as the 


semiconductors and renewable energy sector. However, the dossier submitters have 


already correctly highlighted various PFAS free alternatives in these sectors, which shows 


that a PFAS free green transition is possible and is already underway. Additionally, we 


think it is important to add the following available solutions and technologies to the list of 


non-PFAS alternatives already mentioned in the dossier: 


Alternatives for the etching process in the semiconductor sector 


Novec 4200, FC95, Novec 4300, Alkyl polyglucosides with trade names BG10 and CG50 


and polyoxyethylene surfactants of Brij35 and BrijS100 are functional and non-PFAS 


alternatives to PFAS based surfactants. These alternatives have been tested successfully 


by over a 100 semiconductor companies. The companies have provided positive feedback 


with no reported deleterious effects on the final products. Toxicity comparisons indicate 


that these alternatives are far less hazardous to human health than PFAS. (ChemSec, 



http://www.chemtrust.org/

http://www.chemtrust.org/de

https://doi.org/10.1021/acs.est.2c08960

https://eprints.lancs.ac.uk/id/eprint/145741/1/Material_Focus_Electrical_waste_challenges_and_opportunities.pdf

https://eprints.lancs.ac.uk/id/eprint/145741/1/Material_Focus_Electrical_waste_challenges_and_opportunities.pdf

https://www.ivl.se/download/18.556fc7e17c75c849331b76d/1636533451380/B2422%20PFAS%20from%20Swedish%20Waste%20Incineration%20Plants.pdf

https://www.ivl.se/download/18.556fc7e17c75c849331b76d/1636533451380/B2422%20PFAS%20from%20Swedish%20Waste%20Incineration%20Plants.pdf

https://doi.org/10.1021/acs.estlett.3c00094

https://doi.org/10.1016/j.jhazmat.2023.131204





CHEM Trust comments to uPFAS restriction – 2023                   Page 13 


www.chemtrust.org    Twitter: 


www.chemtrust.org/de                                                   @CHEMTrust  
  @CHEMtrust_de 


 


2023; Sharma et al., 2023). This information can be added to Annex E, section E.2.11.2. 


Alternatives, and Annex E, table E.128. List of available non-PFAS substances and 


technics in Electronics. 


In particular, we would like to bring the dossier submitters’ attention to the following quote 


in Annex E, E.2.11.4. Economic and other impacts: “currently, the semiconductor industry 


does not see an option to substitute the fluorine chemistry from their processes 


immediately. It is assumed that this process will take more than five years (…) in general, 


the industry stakeholder consensus in the semiconductor industry is also that PFAS 


alternatives are not identified and if they are available, in due time the expected transition 


costs vary from €20-30 million to more than €100 million and the expected transition times 


vary per use/component but are expected to be considerable (3-10+ years).” In contrast to 


this argument, Transene Company, a manufacturer of advanced materials for the 


electronics industry, has managed to co-create PFAS free etching solutions with the help 


of PhD students in a short time span of one year (UMAss Lowell, 2022). This shows that 


PFAS free alternatives maybe challenging to develop, but are actually not as hard to find 


as the industry suggests. 


Alternatives for Hydrogen fuel cell 


Pemion™, Aemion+™, and Polyphenylquinoxalines (PPQs) are some PFAS free 


alternatives to Nafion membrane (Fraunhofer IAP, 2023, Ionomr solutions). Although these 


alternatives are still under development and no instant large-scale availability is expected, 


these developments suggest that non-PFAS alternatives can be found if innovation is 


supported and encouraged by the right regulatory framework. This information can be 


added to Annex E, Table E.134. List of available non-PFAS substances and technics in 


Energy sector.  
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1. About Assogomma


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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3. General observations on the restriction proposal


polymerization aids should instead be addressed through regulatory actions.


3 General observations on the restriction pro-
posal


3.1 Critical 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 (−CF2−) (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 [4].


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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3.1 Critical analysis of restriction scope


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 −CF3), 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
PFASs, 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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3.1 Critical analysis of restriction scope


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. −CF3 or −CF2− 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 −CF3 or −CF2−
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 [11]. 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


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, cC6O4 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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3.3 Focus on fluoroelastomers


“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. [8].


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[9] 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.


7







3.3 Focus on fluoroelastomers


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 × 105t/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ∼ 150t/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 <1,0 <1,0 <1,0 <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 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <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 <1,0 <1,0 <1,0


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 [6], 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 CF4 or C2F6.


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 / fluoropolymers of interest


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


• “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) ∆(%)
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 × 104t.
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.
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7. Technological role of fluoroelastomers


7 Technological role of fluoroelastomers and other
fluoropolymers in rubber sector


7.1 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 +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, CO2 emissions, VOC emissions (from fuel tanks
and lines), particulates and NOx 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 H2S (sour gas) can only be safely
conducted when using special types of fluoroelastomer seals.


17







7.1 Fluoroelastomers


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),


• 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).


• 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
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:
• 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)


• 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 CO2 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
MoS2-based coatings, and solely partially available with silicone-based coatings.


8.2 Considerations for single specific materials
• 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. Even 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.


• 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.


• 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.


• 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.


• 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-
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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.


• 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.


• 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.


• 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.


• 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


• 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.


• 22 - Molybdenum Disulphide (MoS2)


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 MoS2). R&D sctivities are ongo-
ing to improve MoS2 performances in some applications and the best
option seems to be substitution with PTFE. MoS2 may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.


Economic feasibility MoS2 is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.


• 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.


• 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
type


Tmax


(◦C)
Good fluid
resistance


Poor fluid
resistance


Purity


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,


ozone
Polar solvents Low


CR 100 Hydrocarbons, water,
ozone


Polar solvents Low


ECO 135 Hydrocarbons, water,
ozone


Polar solvents Low


IIR 110 Water Hydrocarbons Low
SBR 100 Water Hydrocarbons, ozone Low
NR 80 Water Hydrocarbons, ozone Low
FKM 240 Hydrocarbons, steam,


sour gases
Amines, polar solvents Medium


to high
FEPM 220 Steam, amines, sour


gases
Polar solvents, aro-
matics


Medium


FFKM 327 All None High
FVMQ 200 Water, steam, ozone,


hydrocarbons
Medium


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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Chapter 1: General comments on the restriction option analysis and 


scope of the restriction proposal 


Solvay Specialty Polymers 


PUBLIC VERSION 


The aim of this first submission is to provide Solvay Specialty Polymers’ high-level view 


on the PFAS restriction proposal recently published under the framework of Regulation 


(EC) 1907/2006 (‘REACH’). 


Solvay Specialty Polymers (from here on simply referred as Solvay) understands the 


public concern around PFAS and has been taking actions to address those concerns. Most 


importantly, we have been innovating to find alternatives for those PFAS that may trigger 


concerns, which is why our focus has been on phasing out the use of fluorosurfactants. 


Over the last years Solvay has been very proactive in developing new polymerization 


processes (Non-Fluorosurfactant technologies, NFS) that no longer require the use of 


fluorosurfactants in the manufacture of some very specialized FPs. Since 2019 we have 


heavily invested in the development of NFS products and we are fully committed to the 


transition of more than 99% of our FPs portfolio to NFS technologies by 2026. For the 


remaining 1% of our portfolio, our Research and Innovation (R&I) teams is investing 


consistent resources to find a viable alternative. We also want to show that FPs and PFPEs 


manufacturing plants have made tremendous progress in terms of emissions, notably in 


the last years, and today these are state of the art plants with emissions levels reduced 


to the maximum extent possible and very strict regulatory monitoring. Finally, with the 


increasing transition from linear to a circular economy, we are pleased to share multiple 


projects that Solvay is developing with downstream users on new recycling technologies 


which will bring future solutions to the End of Life (EoL) of FPs and PFPEs. 


We believe that a PFAS restriction should outline a clear segmentation between the 


different PFAS families and that risk mitigation strategies should be directly proportionate 


to the (eco)tox profile of the families to be regulated. Proposing a “one-size fits all 


approach” for all PFAS is not scientifically or legally supported, and risks having a 


tremendous negative impact on the competitiveness and existence of the industry (in the 


EU and beyond) as well as on the implementation of the European energy transition 


ambition. 


Additionally, using solely the persistence property (“p-factor”) as criteria to justify an EU 


ban does not find validation in EU law, where persistency per se is not defined as a hazard. 


Lastly, we must consider that persistency does not necessarily correlate with a negative 


connotation, as persistent products are more durable, hence reducing the frequency of 


replacing with new articles and also allowing recycling.  


We, Solvay, are committed to provide during the public consultations information with 


regards to the hazard profile of our products, the emission of our plants, the progress we 


make on our product’s End of Life (EoL) and the socioeconomic impact of such broad 


restrictions on our business.  


We believe that fluoropolymers (FPs) and perfluoropolyethers (PFPEs) 


manufactured without fluorosurfactants present low hazard to human health 


and the environment. With the present submission we intend to promote a science-


based discussion about the universal PFAS ban among stakeholders, and provide scientific 







 


 


and solid evidence to facilitate the development of rational and scientifically grounded 


opinion.  


Fluoropolymers (FPs, incl. fluoroelastomers) and Perfluoropolyethers (PFPEs) 


play a critical role in society and for a more sustainable future – including the transition 


to a low-carbon Europe. Solvay’s products mainly serve industrial applications that 


contribute to a more sustainable future for our economy and the society at large, including 


electric vehicle batteries, hybrid vehicle engines, green hydrogen applications, renewable 


energy installations, semiconductor manufacturing, medical devices, and more.  


We believe that FPs (incl. fluoroelastomers) and PFPEs manufactured without 


fluorosurfactants and that fulfil the criteria of Polymer of Low Concern (PLC) 


should be excluded from the scope of the proposal, or should be exempted by 


way of a time-unlimited derogation for all uses, as they do not present an 


unacceptable risk that needs to be addressed at the EU level by means of a 


REACH restriction, due to their recognised low hazard to human health and the 


environment. 


Additionally, PFPEs not meeting all PLC criteria should be derogated according 


to DUs requests, where they are solely applied in industrial uses, present low 


(eco)tox risk according to their conditions of use and have no technically (in 


terms of performance) and economically feasible alternatives. 


The derogation should be extended to all PFAS-based raw materials (i.e. 


monomers, intermediates and processing aids) that are needed for the industrial 


synthesis of the products mentioned above, according to the outlined principles. 


These materials are assessed based on current requirements of REACH. 


Based on the same rationale, manufacture and place on the market of future 


products (i.e. R&I products) which are manufactured without fluorosurfactants 


and that either fulfil the PLC criteria or are not known to pose risks based on 


their (eco)-toxicological profile and conditions of use, should be considered for 


the same derogations as exposed above (incl. potential PFAS precursors). We, 


Solvay, are committed in characterizing the human health and environmental 


hazard properties of our R&I products according to the type of molecule during 


the performance of the R&I activities and prior to their release on the market.  


The statement and data provided in the present dossier will be further substantiated with 


a second submission which will take place in late August/beginning of September, where 


additional granularity about our products and business will be made available to the ECHA 


committees referenced under Articles 70 and 71 REACH and to the general public. In the 


second submission, further details about emissions, hazard, alternatives and socio-


economic aspects will be provided. 
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Chapter 2: Hazard Assessment 


Solvay Specialty Polymers 


PUBLIC VERSION 


The restriction proposal identifies persistence as the primary hazardous concern for all PFAS 


covered. Since considerations about persistence are not seen under EU-Legislation as a hazard, it 


is questionable whether persistence alone is sufficient to demonstrate a concern. Persistence on its 


own is not sufficient to consider PFAS, especially fluoropolymers (FPs) and perfluoropolyethers 


(PFPEs), as providing an equivalent level of concern (ELoC) compared to other PBTs / vPvB 


substances, or to constitute an unacceptable risk which is required to justify a REACH restriction. 


Solvay understands the public concern around PFAS and has been taking actions to address those 


concerns. Most importantly, we have been innovating to find alternatives for those PFAS that may 


trigger concerns, which is why our focus has been on phasing out the use of fluorosurfactants. Over 


the last years, Solvay has been very proactive in developing new polymerization processes (Non-


Fluorosurfactant technologies, NFS) that no longer require the use of fluorosurfactants in the 


manufacture of some very specialized FPs. Since 2019, we have heavily invested in the development 


of NFS products and we are fully committed to the transition of more than 99% of our FPs portfolio 


to NFS technologies by 2026. For the remaining 1% of our portfolio, our Research and Innovation 


(R&I) teams are investing consistent resources to find a viable alternative. 


Persistence is stemming from properties such as high chemical or thermal resistance. Those 


properties are key in numerous applications (leading to e.g. more durable articles, hence reducing 


the frequency of replacements and also allowing recycling). Any substitutes to FPs and PFPEs should 


also demonstrate a high chemical or thermal resistance, hence is likely to have similar persistence. 


This could lead to regrettable substitutions, should persistence be the reason for the substitution. 


Persistence alone does not constitute a hazard to the environment. Persistence on its own does not 


lead to any hazard category or classification class under the CLP Regulation. 


Scientific information is available concerning Solvay products falling within the scope of the PFAS 


restriction proposal, which are compiled here and demonstrate that there are no risks or, where 


there are potential risks associated to the PFAS referenced in this Chapter, they can be adequately 


addressed by means other than the blanket ban proposed by the submitters of the current REACH 


restriction proposal (see section 2.2). 


FPs and PFPEs have an extremely high thermal, oxidative and chemical stability, and are shown to 


have environmentally stable characteristics when considering either biotic or abiotic degradation 


pathways. FPs only exist as water-insoluble and inert solids and so are not likely to be transported 


in either the air or water compartment. Concerns with regards to the mobility of the majority of 


PFPEs can also be considered limited due to their insolubility and low volatility. In summary, FPs 


and PFPEs do not readily degrade and are not mobile in the environment. 


Due to their molecular weight, all of the FPs and many of the PFPEs are not considered bioavailable 


and are therefore not expected to bioaccumulate within organisms. Whilst some PFPEs do have 


potentially bioavailable oligomers, the occurrence of these substances is very low, and there is 


currently no indication that these oligomers bioaccumulate. 


FPs are insoluble (e.g., water, octanol) with solids too large to migrate into the cell membrane 


making them non-bioavailable, and therefore, of low concern from a human and environmental 


health standpoint despite being environmentally persistent. Published results of toxicological studies 
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do not lead to classification for repeated dose toxicity and reproduction/development toxicity. 1,2 


Solvay proprietary data on the branched and linear PFPEs covering a range of average molecular 


weights indicate they have a low acute and sub-acute toxicity in mammalian toxicity studies 


following dermal or oral exposure. All the test results indicate PFPEs polymers show no relevant 


toxicological concern and as a result, they are not classified as hazardous under the CLP regulation 


(see Table 3, Table 4, Table 5 and Table 6 in chapter 2). 


Most of these substances (about 96%3 of PFAS manufactured by Solvay Specialty Polymers in terms 


of volume)) meet the criteria for polymer of low concern (PLC), and even for those not fully meeting 


the PLC criteria, existing evidence shows indication of non significant risk, which is adequately 


controlled.  


The PFAS included in the restriction proposal should be grouped according to hazards and the risk 


presented (if any). We request that Non-fluorosurfactant Fluoropolymers (FPs, incl. 


fluoroelastomers) and Perfluoropolyethers (PFPEs) that fulfil the criteria of Polymer of Low Concern 


(PLC) should be excluded from the scope of the proposal, or should be exempted by way of a time-


unlimited derogation for all uses, as they do not present an unacceptable risk that needs to be 


addressed at the EU level by means of a REACH restriction, due to their recognised low or no hazard 


to human health and the environment. For those compounds that do not fully meet the PLC criteria, 


rather than assuming the same hazards are presented for all, a case-by-case risk assessment 


approach should be followed, in line with established case law of the CJEU, and risk management 


measures developed for the relevant applications. 


It is important that building blocks necessary for the production of the concerned substances (e.g. 


monomers already registered under REACH) also receive the same derogation/exemption for all 


uses. Additionally remaining risk can be adequately controlled through existing or incoming 


regulations (e.g., PRR regulation will cover mapping of existing polymers). 
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Chapter 3: Environmental emissions 


Solvay Specialty Polymers 


PUBLIC VERSION 


 


Within the EEA, we manufacture the FPs and PFPEs described in this dossier in two industrial plants, 


i.e.:  


● Spinetta Marengo (Italy) -> a wide range of FPs and PFPEs and F-monomers 


● Tavaux (France) ->only PVDF suspension (monoproduct) without FS 


Additionally, we run an R&D Centre in Bollate (Italy), focused on the development of new FPs and 


PFPEs and the relative manufacturing processes. One of the main advances developed in our R&D 


Centre are Non-Fluorosurfactants (NFS) technologies, which are substantially contributing to the 


abatement of fluorosurfactant emissions. The no need of use of fluorsurfactants is the first strategy 


to reduce emissions.  


Our two industrial sites covered in the present chapter (i.e. Spinetta Marengo and Tavaux) have 


currently implemented all recommended Best Available Techniques (BATs) to minimize and 


successfully mitigate F-gases, fluorosurfacts used as polymersation aid and other perfluorocarboxilic 


acids emissions (the 2 latter relevant only for Spinetta Marengo) during FPs and PFPEs 


manufacturing process. 


As remarked in Chapter 1, Tavaux site does not use fluorosurfactants during the manufacturing 


process of PVDF (suspension process). At Spinetta Marengo we use fluorosurfactants as processing 


aids during the production of certain FPs. As mentioned, Solvay has started an ambitious transition 


to Non Fluorsurfactant (NFS) Technologies which will drive to almost completely phase-out 


fluorosurfactants from our production process by 2026, leaving its use only in one low-volume 


manufacturing line where R&I is ongoing to identify a suitable NFS technology.  


Additionally, Solvay has invested 60 million EUR to put in place state of the art reverse osmosis and 


active carbon abatement technologies in Spinetta Marengo to significantly reduce fluorosurfacts 


used as polymersation aid and other perfluorocarboxilic acids water emissions resulting in a decline 


of these emissions by 50% every single year since 2018. We have also started the second step of 


a new abatement technology for CF4 (air emissions, CASPI1 project) which together with step 1 


should result (according to CF4 emissions projected for 2023) in a reduction of about 85%, in 


comparison to the CF4 emissions recorded in 2018. We continue working on the roadmap to 


implement new treatments and abatement technologies in order to further reduce water and air 


emissions as far as technically possible (close to technical zero).   


This chapter will present data on total production volumes, the environmental emissions, treatments 


and abatement technologies implemented and the new BAT roadmap for Spinetta Marengo and 


Tavaux plants, to show the progress that have been done in reducing emissions in the last years 


and the efforts planned for the near future all integrated in our responsible manufacturing 


commitment. 


Moreover this chapter will present data on emissions in relation to FPs and PFPEs life cycle with a 


focus on recycling and disposal at the end of life. In particular we present the power of Solvay’s 


innovation deployed to address the End of life of FPs and PFPEs, describing several Solvay’s projects 


related to the End of Life (EoL) of FPs and PFPEs. Results clearly demonstrate how durability and 
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resistance of FPs and PFPEs allow a reuse (recycle) of these materials without release of potential 


short chain degradation products. Additionally, in order to investigate the inertness of our FPs and 


PFPEs, a series of leaching and weathering studies on our FPs and PFPEs were conducted in our 


laboratories. The studies performed confirmed the stability of different FPs and PFPEs under the 


applied leaching and weathering conditions to mime landfill disposal conditions. 


In conclusion, our intention is to transparently provide all figures available in our hands about PFAS 


to show how we have been able to significantly reduce emissions to the environment during the 


last years and the roadmap we have put in place to further reduce emission from our plants notably 


through the transition to NFS technologies and implementation of new BATs to reduce emissions as 


far as technically possible. 
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Chapter 4: Analysis of alternatives and socio-economic analysis 


Solvay Specialty Polymers 


PUBLIC VERSION 


Executive Summary 


Fluoropolymers exhibit a combination of properties that make them the most suitable material for 


a broad range of applications, where durability to extreme temperatures, aggressive chemical 


agents and mechanical stress are essential, together with oil- and water-resistance or low coefficient 


of friction. As a result, they are often the only type of materials suitable for use in applications 


where such harsh, extreme conditions are expected to be present.  


Many comments by downstream users to the restriction proposal have shown and demonstrated 


how, for the vast majority of uses and applications, little or no alternatives that can meet the unique 


properties of FPs and PFPEs are available on the market.  


The restriction as proposed today would have a direct impact on Solvay’s production lines of FP’s 


and PFPE’s and on its related research activities in Europe. Potential impacts in terms of annual 


sales, cumulative capital investment and direct job losses are detailed in this chapter. 


Industries reliant on Solvay, such as automotive, Li-ion batteries, semi-conductor, green hydrogen, 


sealings and lubricants, would face significant disruptions in the EEA. These disruptions are 


anticipated to cause production halts, business closures and eventually an important negative 


impact on Europe's market position in these sectors. As a result, Europe’s dependency on other 


countries for critical resources would drastically increase. In addition to the economic consequences, 


Europe's sustainability goals in areas like electrification, circular economy, and hydrogen strategy 


would be jeopardised due to the challenges faced by these industries. The lack of technical 


innovation in the semiconductor sector would also be expected to impede progress in digital 


transformation efforts.  


The critical role of FPs and PFPEs in durable sealings, along with the absence of viable alternatives 


in chemical plants, automotive safety, and healthcare applications, would pose risks to workers, the 


public, and the environment. These risks are likely to have negative spillover effects throughout the 


EEA. 
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