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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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	Date:
2023/04/28  05:19
Content:
Scope or restriction option analysis
Hazard or exposure
Baseline
Description of analytical methods
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.
Fluor rubber and fluor resin contribute to automobile safety, contribute to industrial decarbonization, and prevent environmental pollution. Fluor rubber and fluor resin should be excluded because there is no evidence of harm.
6 months is not enough public consultation and 18 months is too short a transition period.

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

	
	
	Answer to specific info request 1:
sectors: E.2.11. uses: ANNEX XV Conditions of restriction 5 ee) ANNEX  A.3.12.Electronics and semiconductors_A.3.12.1. Uses_Table A.47. Uses of PFASs in the production process of electronics and semiconductor products and components. Complemented by a stakeholder._Sealing CAS RN: products  25684-76-8 163336-49-0 26425-79-6 raw materials 13252-14-7

	
	
	Answer to specific info request 7:
uses: ANNEX XV Conditions of restriction 5 ee) ANNEX  A.3.12.Electronics and semiconductors_A.3.12.1. Uses_Table A.47. Uses of PFASs in the production process of electronics and semiconductor products and components. Complemented by a stakeholder._Sealing Features: Describe features by being used as a semiconductor material: heat resistance, cold resistance, wear resistance, impact resistance, chemical resistance, electrical properties, insulation, permeability, weather resistance, ozone resistance, etc. Longer component life by improved heat resistance Improved maintainability Non-fungible levels of chemical and plasma resistance Usage: 10-100 tons/y Usefulness and Benefits of FKM/FFKM The use of FKM/FFKM has brought significant benefits to society's value chain. The unique features of FKM/FFKM can not be realized with other materials. Therefore, the technical feasibility is nil. FKM/FFKM has unparalleled chemical and heat resistance, and unique electrical performance, plus stability, which provides durable and durable performance in every application and contributes to extended product life. About Alternative Materials Our research into FKM/FFKM alternatives has shown that materials other than FKM/FFKM often fail to meet the critical performance characteristics of FKM-based materials, and that FKM-based materials fail to meet the multiple characteristics and ranges that are time unlimited for the applications in which they are needed. Problems and Disadvantages of Restricting PFAS Extensive PFAS regulations (including PFHxA and PFBA regulations) can result in: An unacceptable deterioration in production costs due to the use of alternative materials due to significantly lower performance levels and longevity. Serious deterioration in product safety. Serious impact on social infrastructure and human life. Negative impact on emerging and growing technology markets such as energy storage, electrification, renewable energy and hydrogen.  In addition to the need to redesign products, unacceptable constraints on products that need to meet stringent standard requirements (e.g., safety standards) arise. Safety evaluation of PFASs FKM/FFKM is classified as PFAS1 based solely on its molecular structure. However, its environmental and toxicological assessment clearly differs from most other low-molecular-weight PFASs in the following respects: In general, many FKM/FFKM properties do not exhibit environmental and toxicological assessments associated with some PFASs of concern. FKM/FFKM is a chemically stable, non-toxic, biologically available, non-water-soluble, non-mobile substance determined to have no significant impact on the environment and human health. Content of the appeal We believe that the proposed PFAS REACH regulations should result in the exemption of FKM/FFKM from any regulatory action under the REACH regulations, recognizing the importance in the safe use and application of FKM/FFKM by distinguishing diverse PFAS groups according to their respective risk assessments and characteristics.
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2023/04/28  05:34
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Scope or restriction option analysis
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.
Fluor rubber and fluor resin contribute to automobile safety, contribute to industrial decarbonization, and prevent environmental pollution. Fluor rubber and fluor resin should be excluded because there is no evidence of harm.
6 months is not enough public consultation and 18 months is too short a transition period.

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

	
	
	Answer to specific info request 1:
sectors: E.2.15. uses: ANNEX XV Conditions of restriction 6 f) ANNEX  A.3.2.1.2.Fluoroelastomers_Table A.13._Industrial  A.3.2.1.2.Fluoroelastomers  A.3.16.1.3.Uses of fluoropolymers in the petroleum industry  A.3.2.1.1.Fluoropolymers A.3.2.1.2.Fluoroelastomers_Table A.13._Aerospace A.3.16.1.4.Use of fluoropolymers in mining  CAS RN: products  9011-17-0 25190-89-0 56357-87-0 26425-79-6 163336-49-0 177484-43-4 raw materials 13252-14-7 1478-61-1 1100-88-5 31206-90-3 83558-87-6 126661-05-0 75768-65-9

	
	
	Answer to specific info request 8:
uses: ANNEX XVConditions of restriction 6 f) ANNEX  A.3.2.1.2.Fluoroelastomers_Table A.13._Industrial  A.3.2.1.2.Fluoroelastomers  A.3.16.1.3.Uses of fluoropolymers in the petroleum industry  A.3.2.1.1.Fluoropolymers A.3.2.1.2.Fluoroelastomers_Table A.13._Aerospace A.3.16.1.4.Use of fluoropolymers in mining  Features: Features by being used as sealant: Heat resistance, cold resistance, wear resistance, impact resistance, chemical resistance, electrical properties, insulation, permeability, weather resistance, ozone resistance, etc. Prevention of oil and other spills to be sealed. Longer life of parts Usage: >100 tons/y Usefulness and Benefits of FKM/FFKM The use of FKM/FFKM has brought significant benefits to society's value chain. The unique features of FKM/FFKM can not be realized with other materials. Therefore, the technical feasibility is nil. FKM/FFKM's unparalleled chemical and heat resistance and unique electrical performance, combined with its stability, provide durable and durable performance in every application, contributing to extended product life. About Alternative Materials Our research into FKM/FFKM alternatives has shown that materials other than FKM/FFKM often fail to meet the critical performance characteristics of FKM/FFKM-based materials, and that FKM-based materials often fail to meet multiple characteristics and ranges that are essential for the applications in which they are needed. Problems and Disadvantages of Restricting PFAS Broad PFAS regulations (including PFHxA and PFBA regulations) can result in: Unacceptable deterioration in production costs due to the use of alternative materials due to significantly lower performance levels and longevity. Serious deterioration in product safety. Serious impact on social infrastructure and human life. Negative impact on emerging and growing technology markets such as energy storage, electrification, renewable energy and hydrogen. In addition to the need to redesign products, unacceptable constraints on products that need to meet stringent standard requirements (e.g., safety standards) arise. Safety evaluation of PFASs FKM/FFKMs are classified as PFAS1 based solely on their molecular structure. However, their environmental and toxicological assessments clearly differ from the majority of other low-molecular-weight PFASs in the following respects: In general, the properties of many FKM/FFKMs do not exhibit the environmental and toxicological assessments associated with some PFASs of concern. FKM/FFKMs are chemically stable, non-toxic, biologically available, non-water-soluble, non-mobile substances that are judged to have no significant impact on the environment and human health. Contents of the appeal We believe that the proposed PFAS REACH regulations should result in the exemption of FKM from any regulatory action under the REACH regulations, after distinguishing diverse PFAS groups according to their respective risk assessments and characteristics and recognizing its importance in the safe use and application of FKM/FFKM.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.

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

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

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


	
	
	Answer to specific info request 1:
sectors: E.2.11. uses: ANNEX XV No derogation  ANNEX  A.3.12.  Electronics and semiconductors_Table A.48. Uses and properties of PFASs in the electronics industry identified by stakeholders._Coating of electronic components  CAS RN: raw materials 9011-17-0

	
	
	Answer to specific info request 8:
uses: ANNEX XV No derogation  ANNEX  A.3.12.  Electronics and semiconductors_Table A.48. Uses and properties of PFASs in the electronics industry identified by stakeholders._Coating of electronic components  Functions: Heat resistance, moisture resistance, chemical resistance Usage: < 1 t/y [Usefulness, Benefits] Fluorinated adhesives have unparalleled heat, moisture, chemical, and electrical insulation properties, as well as stability, which provides durable and durable performance in every application and contributes to extending the life of products such as automobiles, which are used in harsh environments. About alternative materials Heat-resistant adhesives such as silicone and epoxy adhesives are available on the market, but they do not have the same heat resistance, moisture resistance, chemical resistance and electrical insulation as fluorine adhesives. These performances are required for circuit boards of power semiconductors, which are expected to be used in the future, and the importance of fluorine adhesives is expected to increase in the future. Problems and Disadvantages of Restricting PFAS Broad PFAS regulations (including PFHxA and PFBA regulations) may result in: The use of alternative materials due to their vastly inferior performance levels and lifespans seriously deteriorates product safety and seriously affects social infrastructure and human life. Safety evaluation of PFASs Environmental and toxicological evaluations clearly differ from the majority of other low-molecular-weight PFASs in the following respects: In general, the properties of many fluororesins do not exhibit environmental and toxicological evaluations associated with some PFASs of concern. Conversely, specifically, recent studies have shown that 16 commercially available fluororesins meet the OECD's Polymer of Low Concern criteria. These resins are chemically stable, non-toxic, biologically available, non-water-soluble, and non-mobile substances that are determined to have no significant impact on the environment and human health. Fluorine release agents, and the fluorine telomers they are made from, have tested negative in mutagenicity tests and the proposed restrictions on handling them are not immediately applicable. We believe that the proposed PFAS REACH regulations should result in exempting fluorinated resins from any regulatory action under the REACH regulations, recognizing their importance in the safe use and application of fluorinated resins by distinguishing diverse PFAS groups according to their respective risk assessments and characteristics. In particular, we urge that fluorinated adhesives and their raw materials, fluorinated resins, be exempted from the PFAS regulations as time unlimited uses, recognizing their importance.
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BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.
Fluor rubber and fluor resin contribute to automobile safety, contribute to industrial decarbonization, and prevent environmental pollution. Fluor rubber and fluor resin should be excluded because there is no evidence of harm.
6 months is not enough public consultation and 18 months is too short a transition period.

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

	
	
	Answer to specific info request 1:
sectors:  uses: ANNEX XV Conditions of restriction 6 a) ANNEX A.3.2.1.2. Fluoroelastomers_Table A.13._seals in food handling processes  CAS RN: products  9011-17-0 25190-89-0 56357-87-0 26425-79-6 163336-49-0 177484-43-4 raw materials 13252-14-7

	
	
	Answer to specific info request 8:
uses: ANNEX XV Conditions of restriction 6 a) ANNEX  A.3.2.1.2. Fluoroelastomers_Table A.13._seals in food handling processes  Fluoroelastomers_Table A.13._seals in food handling processes  Features: Features by being used as sealant: Heat resistance, cold resistance, wear resistance, shock resistance, chemical resistance, etc. Prevents the outflow of oil and other objects to be sealed. Longer life of parts Usage: >100 t/y Usefulness and Benefits of FKM/FFKM The use of FKM/FFKM has brought significant benefits to society's value chain. The unique features of FKM/FFKM can not be realized with other materials. Therefore, the technical feasibility is nil. FKM/FFKM's unparalleled chemical and heat resistance and unique electrical performance, combined with its stability, provide durable and durable performance in every application, contributing to extended product life. About Alternative Materials Our research into FKM/FFKM alternatives has shown that materials other than FKM/FFKM often fail to meet the critical performance characteristics of FKM-based materials, and that FKM/FFKM-based materials often fail to meet multiple characteristics and ranges that are essential for the applications in which they are needed. Problems and Disadvantages of Restricting PFAS Broad PFAS regulations (including PFHxA and PFBA regulations) can result in: Unacceptable deterioration in production costs due to the use of alternative materials due to significantly lower performance levels and longevity. Serious deterioration in product safety. Serious impact on social infrastructure and human life. Negative impact on emerging and growing technology markets such as energy storage, electrification, renewable energy and hydrogen. In addition to the need to redesign products, unacceptable constraints arise on products that must meet stringent standard requirements (e.g., safety standards). Safety evaluation of PFASs FKM/FFKMs are classified as PFAS1 based solely on their molecular structure. However, their environmental and toxicological assessments clearly differ from the majority of other low-molecular-weight PFASs in the following respects: In general, the properties of many FKM/FFKMs do not exhibit the environmental and toxicological assessments associated with some PFASs of concern. FKM/FFKMs are chemically stable, non-toxic, biologically available, non-water-soluble, non-mobile substances that are judged to have no significant impact on the environment and human health. Contents of the appeal We believe that the proposed PFAS REACH regulations should result in the exemption of FKM/FFKM from any regulatory action under the REACH regulations, recognizing its importance in the safe use and application of FKM/FFKM by distinguishing diverse PFAS groups according to their respective risk assessments and characteristics.
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BehalfOfAnOrganisation
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Company
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<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.

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

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

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


	
	
	Answer to specific info request 1:
sectors: E.2.11. uses: ANNEX XV Conditions of restriction 5 ee) ANNEX  A.3.12.  Electronics and semiconductors_Table A.49. Uses and properties of PFASs in the semiconductor industry identified by stakeholders._Semiconductor Products and components_Adhesive CAS RN: raw materials 9011-17-0

	
	
	Answer to specific info request 7:
uses: ANNEX XV Conditions of restriction 5 ee) ANNEX  A.3.12.  Electronics and semiconductors_Table A.49. Uses and properties of PFASs in the semiconductor industry identified by stakeholders._Semiconductor Products and components_Adhesive Functions: Heat resistance, moisture resistance, chemical resistance Usage: < 1 t/y [Usefulness, Benefits] Fluorinated adhesives have unparalleled heat, moisture, chemical, and electrical insulation properties, as well as stability, which provides durable and durable performance in every application and contributes to extending the life of products such as automobiles, which are used in harsh environments. About alternative materials Heat-resistant adhesives such as silicone and epoxy adhesives are available on the market, but they do not have the same heat resistance, moisture resistance, chemical resistance and electrical insulation as fluorine adhesives. These performances are required for circuit boards of power semiconductors, which are expected to be used in the future, and the importance of fluorine adhesives is expected to increase in the future. [Problems and Disadvantages of Restricting PFAS] Broad PFAS regulations (including PFHxA and PFBA regulations) may result in: The use of alternative materials due to their vastly inferior performance levels and lifespans seriously deteriorates product safety and seriously affects social infrastructure and human life. Safety evaluation of PFASs Environmental and toxicological evaluations clearly differ from the majority of other low-molecular-weight PFASs in the following respects: In general, the properties of many fluororesins do not exhibit environmental and toxicological evaluations associated with some PFASs of concern. Conversely, specifically, recent studies have shown that 16 commercially available fluororesins meet the OECD's Polymer of Low Concern criteria. These resins are chemically stable, non-toxic, biologically available, non-water-soluble, and non-mobile substances that are determined to have no significant impact on the environment and human health. Fluorine release agents, and the fluorine telomers they are made from, have tested negative in mutagenicity tests and the proposed restrictions on handling them are not immediately applicable.  We believe that the proposed PFAS REACH regulations should result in exempting fluorinated resins from any regulatory action under the REACH regulations, recognizing their importance in the safe use and application of fluorinated resins by distinguishing diverse PFAS groups according to their respective risk assessments and characteristics. In particular, we urge that fluorinated adhesives and their raw materials, fluorinated resins, be exempted from the PFAS regulations as time unlimited uses, recognizing their importance.
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Company
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<redacted>
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Japan
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Yes
	General Comments:
There is no suitable alternative material that meets all the required properties.

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

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

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


	
	
	Answer to specific info request 1:
sectors:-  uses: ANNEX XV  ANNEX  A.2.1. PFASs manufacture CAS RN: products  375-50-8 85737-06-0 359-08-0

	
	
	Answer to specific info request 6:
uses: ANNEX XV  ANNEX  A.2.1. PFASs manufacture Use: Polymerization auxiliary (fluorine-based auxiliary material) Function: Lower costs by improving stability and productivity during the production of polymer PFAS  Usefulness and merits of secondary materials The use of these sub-materials can yield significant productivity benefits. The benefits of improving properties with these sub-materials can not be realized with other substances other than those that fall under PFAS-related substances. Therefore, there is no alternative technical feasibility. The production of many products would be impossible without using substances that fall under PFAS-related substances as well as these sub-materials. About alternative materials As a result of investigating these sub-materials, we found that materials other than those that fall under PFAS-related substances, like these sub-materials, often fail to meet important performance characteristics and fail to meet multiple characteristics and ranges that are essential for their application. [Problems and Disadvantages of Restricting PFAS] Widespread PFAS regulations (including PFHxA and PFBA regulations) can result in: Unacceptable deterioration in production costs due to the use of alternative materials because only products with significantly lower performance levels and life spans can be manufactured. Serious deterioration in product safety. Serious impact on social infrastructure and human life. Negative impact on emerging and growing technology markets such as energy storage, electrification, renewable energy and hydrogen.  In addition to the need to redesign products, unacceptable constraints on products that need to meet stringent standard requirements (e.g., safety standards) arise. Safety evaluation of PFASs These sub-materials are classified as PFAS1 based solely on their molecular structure. The properties of these sub-materials do not indicate environmental and toxicological assessments associated with some PFAS of concern. Content of the claim We believe that the proposed PFAS REACH regulations should distinguish diverse PFAS groups according to their respective risk assessments and characteristics, recognize the importance of these sub-materials in their safe use and application, and result in their exemption from any regulatory action under the REACH regulations.
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<redacted>
Privacy statement:
Including market share information
	General Comments:
- We would like to exempt fluoropolymer used in hollow fiber filtration membrane modules used in the pharmaceutical manufacturing process from this restriction. The membrane filtration method is suitable for long-term continuous culture of high-density cells and produces higher termite production per day than batch culture. In addition, since continuous culture is a continuous process, it is expected to reduce contamination risk and improve quality safety. It is hoped that safer drugs will be available at lower prices.
- Manufacturing equipment must be physically and chemically durable. We have confirmed that our fluoropolymer components can withstand each sterilization process required in the pharmaceutical manufacturing process. Strong durability and the ability to be cleaned with chemicals ensure stable operation.
- Article 68 of REACH says "evaluation may lead to the conclusion that action should be taken under the restriction or authorisation procedures or that risk management action should be considered in the framework of other appropriate legislation". We believe that only those PFAS that are harmful should proceed with restrictions after appropriate evaluation.

	
	
	Answer to specific info request 1:
Pharmaceutical manufacturing instrument

	
	
	Answer to specific info request 2:
The percentages of emissions are as follows: - The manufacture phase 0% - The use phase 0% - The end-of-life phase 100%

	
	
	Answer to specific info request 3:
- When iron is melted by the arc heat of an electric furnace (3000-7000 degrees celsius), fluorinated resin is incinerated at the same time. Residue can be recycled into roadbed material. Fluorine dust is recovered as gas and used for steelmaking materials. (See confidential attachment)  - In addition, since our products are used only B to B, the products after use can easily be managed as industrial waste under the policy.

	
	
	Answer to specific info request 4:
Information on recycling is answered in question 3.

	
	
	Answer to specific info request 5:
Not designated as proposed derogations

	
	
	Answer to specific info request 6:
b) - The membrane filtration method is suitable for long-term continuous culture of high-density cells and produces higher termite production per day than batch culture. In addition, since continuous culture is a continuous process, it is expected to reduce contamination risk and improve quality safety. It is hoped that safer drugs will be available at lower prices. - Module parts must be physically and chemically durable. We have confirmed that our fluoropolymer components can withstand each sterilization process required in the pharmaceutical manufacturing process. The strong durability and ability to be cleaned with chemicals enable stable operation. - The Fluoropolymer we use is certified by the polymer manufacturer to be free of PFAS and PFOS, which are regulated by the POPs regulation. d) e) - Batch process (centrifugation) produces low antibody yield. There is a risk of contamination because the liquid is changed each time. - Disposable flat membranes cannot be installed in actual manufacturing facilities because of the low volume they can process. - The use of hollow fiber membranes allows for the continuous production of pharmaceuticals and low risk of contamination, making the production of pharmaceuticals inexpensive and safe. Among hollow fiber membranes, there is no alternative to Fluoropolymer in terms of durability and stability. (See confidential attachment) f) i, ii There is no technically and economically feasible alternative. f) iii - Methods other than hollow fiber membrane filtration significantly reduce production efficiency and contamination risk, leading to higher production costs, short supply, and lower quality of pharmaceutical products. - With commodity polymers, there is a risk that the sterilization process will degrade the raw material and the degraded substances will enter the pharmaceutical product. They are less durable to chemicals than fluoropolymer, and there is a risk that the hollow fiber membranes cannot be adequately cleaned. Fluoropolymer offers long-term, stable operation and is superior in terms of pharmaceutical cost and safety. g) - There is a risk that changes in the way pharmaceuticals are manufactured will increase manufacturing costs and make it impossible to produce pharmaceuticals of the same quality. - Many stakeholders, from drug manufacturers to patients, will be affected. Rising prices and declining production of pharmaceuticals lead to social problems, as more patients die due to lack of access to medicines. - The April 5 ECHA webinar materials do not list PFAS emissions from pharmaceutical manufacturing equipment, and we recognize that emissions are very low. Therefore, the impact of PFAS in pharmaceutical manufacturing equipment on human health and the environment is very small. It is clear which risk is greater, the risk of dying from PFAS or the risk of dying from lack of pharmaceuticals by PFAS restriction.

	
	
	Answer to specific info request 7:
- In the case of facilities that manufacture products that are directly ingested by the human body, such as pharmaceuticals, there must be no foreign matter or eluted substances. Fluoropolymer is a stable polymer and its degradation products do not leach into pharmaceuticals. In addition, they do not disassemble during the sterilization process or chemical cleaning, so they can be kept safe. - Our membrane modules were approved as a GMP production of pharmaceuticals.

	
	
	Answer to specific info request 8:
See question 6 and the confidential attachment.

	
	
	Answer to specific info request 9:
See question 3 for information on recycling.
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Fluoroelastomer(fluorine rubber), fluoroplastic(fluorine resin), fluorinated grease/oil should be exempted from the regulations because there is no evidence of harm. Most fluoroelastomer(fluorine rubber) also contains bisphenol AF, a type of PFAS. The draft regulations for bisphenol AF are published in "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations set an upper limit for the release into the environment and the environmental impact has been sufficiently examined. The threshold for bisphenol AF in moldings should follow the values in this proposed regulation.

Six months is not enough public consultation. Fluoroelastomer(fluorine rubber), fluoroplastic(fluorine resin), fluorinated grease/oil are used in various parts of industrial products and perform as essential parts. Public consultation covering all of these takes more than 12 months.

A transition period of 18 months is too short. Fluoroelastomer(fluorine rubber), fluoroplastic(fluorine resin), fluorinated grease/oil are used in various parts of industrial products and perform as essential parts. A short transition period not only disrupts the market, but can also cause accidents that affect the environment and human life because the necessary products are not available. A transition period of 36 months or more is probably necessary.

This regulation conflicts with the CE Principles and the Green Deal goals because it prevents the repair and inspection of vehicles already on the market. Fluoroelastomer(fluorine rubber), fluoroplastic(fluorine resin), fluorinated grease/oil contribute to the safety of vehicles and contribute to the decarbonization and decontamination of industries. Therefore, Fluoroelastomer(fluorine rubber), fluoroplastic(fluorine resin), fluorinated grease/oil and greases should be exempted with Time-unlimited.

Instead of targeting more than 10,000 PFAS from the start, as in the German-proposed "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment" for which public consultations are currently being conducted, a realistic approach would be to create a list of substances or groups of substances with unacceptable risks, and then set conditions for adding them to the list.
PFAS can be divided into several “subgroups”, so for example, “PFCA” such as PFOA and “PFSA” such as PFOS are PFAS with unacceptable risks to human health and the environment. Because of the evidence, we include these two subgroups in the first list and add them to the list with the condition that they are not only "extremely persistent", but also comply with the CLP regulations for human health and environmental hazards. should add categories in the harmonized classification (eg reproductive toxicity, endocrine disrupting, etc.).
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	Answer to specific info request 1:
Transport

	
	
	Answer to specific info request 7:
Oil seals used in engines of transportation equipment  a. Type of PFAS FKMs, bisphenol AF  b. Major functions of PFAS It prevents leakage of lubricating oil while maintaining the lubricating performance of the bearings as a rotary shaft seal for vehicular engines. It provides functionality and safety until the product life of the vehicle (approximately 20 years) without deterioration by heat or lubricating oil in an environment reaching 200 deg.C.  g. Substitution is not technically or economically feasible The ambient temperature of the engine part is usually around 150 deg.C, but oil seals have sliding heat generation, so heat resistance of around 150 ~ 200 deg.C is required. Also, contact with engine oil requires the oil resistance class of ASTM D 2000 to be at least "E." The heat resistance evaluation results for materials of oil resistance class "E" or higher are, for example, 1/100 to 1/500 for NBR, 1/40 to 1/80 for ACM and HNBR, and 1/10 to 1/20 for VMQ in comparison with FKM at 175 degrees C. This value is proportional to the life, and even the most heat-resistant VMQ has a life of 1/10 to 1/20, which means that parts must be replaced about once every 1 to 2 years. Thus, the number of 0 replacements increases to more than 10 over the life of the product, and the amount of waste with environmental impact increases more than 10 times. Replacing seal parts requires removing the engine from the engine bay, which is a significant financial burden. Failure to do so will result in increased environmental pollution from oil leaks and, in the worst case, an accident resulting from engine failure and the fatal impact of engine fire. Thus, FKM (perfluoro and polyfluoropolymers) is an important material to reduce environmental impact and protect human lives. Therefore, FKM (perfluoro and polyfluoropolymers) is not subject to regulation and its continued use in Time-unlimited is essential. The above is exactly the same for engines of construction, industrial and agricultural machinery.  It can be said that the prohibition of putting vehicles on the market after type approval for a certain period of time violates the concept of the ELV Directive because it prevents recovery of development costs of vehicles. The prohibition of putting supply parts on the market for a certain period of time violates CE principles and Green Deal goals because it prevents repair and inspection of vehicles already on the market. Type certification systems and supplies should be recognized as important requirements for exemptions.  In addition, the use of FKM (perfluoro and polyfluoropolymers) to form molded products with rubber elasticity requires the use of bisphenol AF, a type of PFAS, as a cross-linker. Proposed regulations for bisphenol AF have been published in the "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations have established upper limits for the release of bisphenol AF into the environment and that the environmental impact has been sufficiently examined. The threshold for bisphenol AF in molded products should be in accordance with the values in this proposed legislation. The use of FKM (perfluoro and polyfluoropolymers) is exempted from PFAS regulations, and its continued use with Time-unlimited is essential. The above is exactly the same for engines of construction, industrial and agricultural machinery.
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	Answer to specific info request 1:
Other niche applications

	
	
	Answer to specific info request 6:
Oil seals used in engines of construction, industrial and agricultural machinery  a. Type of PFAS FKMs, bisphenol AF  b. Key functions of PFAS It prevents leakage of lubricating oil while maintaining the lubricating performance of bearings as a rotary shaft seal in engines for construction, industrial and agricultural machinery. It provides functionality and safety until the product life of the vehicle (approximately 20 years) without deterioration by heat or lubricating oil in an environment reaching 200 deg.C.  g. Substitution is not technically or economically feasible The ambient temperature of the engine part is usually around 150 deg.C, but oil seals have sliding heat generation, so heat resistance of around 150 ~ 200 deg.C is required. Also, contact with engine oil requires the oil resistance class of ASTM D 2000 to be at least "E." The heat resistance evaluation results for materials of oil resistance class "E" or higher are, for example, 1/100 to 1/500 for NBR, 1/40 to 1/80 for ACM and HNBR, and 1/10 to 1/20 for VMQ in comparison with FKM at 175 degrees C. This value is proportional to the life, and even the most heat-resistant VMQ has a life of 1/10 to 1/20, which means that parts must be replaced about once every 1 to 2 years. Thus, the number of 0 replacements increases to more than 10 over the life of the product, and the amount of waste with environmental impact increases more than 10 times. Replacing seal parts requires removing the engine from the engine bay, which is a significant financial burden. Failure to do so will result in increased environmental pollution from oil leaks and, in the worst case, an accident resulting from engine failure and the fatal impact of engine fire. Thus, FKM (perfluoro and polyfluoropolymers) is an important material to reduce environmental impact and protect human lives. Therefore, FKM (perfluoro and polyfluoropolymers) is not subject to regulation and its continued use in Time-unlimited is essential.  Banning supply parts from being put on the market for a certain period of time violates the CE principles and the Green Deal goals because it prevents the repair and inspection of vehicles already on the market. Supplies should be recognized as an important requirement for exemption.  In addition, the use of FKM (perfluoro and polyfluoropolymers) to form molded products with rubber elasticity requires the use of bisphenol AF, a type of PFAS, as a cross-linking agent. Proposed regulations for bisphenol AF have been published in the "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations have established upper limits for the release of bisphenol AF into the environment and that the environmental impact has been sufficiently examined. The threshold for bisphenol AF in molded products should be in accordance with the values in this proposed legislation. The use of FKM (perfluoro and polyfluoropolymers) is exempted from PFAS regulations, and its continued use with Time-unlimited is essential.
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	Answer to specific info request 7:
Fuel O-rings, oil seals used around engines in transportation equipment  a. Type of PFAS FKMs, bisphenol AF  b. Key functions of PFAS Fuel leakage is prevented as an O-ring or oil seal in the fuel supply system of engines used in vehicles. It provides functionality and safety until the product life of the vehicle (approximately 20 years) without deterioration by heat or fuel in an environment that reaches 150 deg.C.  g. Substitution is not technically or economically feasible Vehicle engines have fueling systems with fixed seal O-rings for injection nozzles and dynamic seal oil seals for fuel supply pumps. Because these seals are used in and near the engine, the environmental temperature can reach over 150 deg.C. The suitability of the materials used for these seals is determined by liquid resistance. The Liquid resistance of the materials shows that ACM, HNBR and high heat resistant NBR can not be used in tests with the equivalent of fuel oil, Fuel C, due to their large swelling. The less swelling materials are FKM and low heat resistant NBR, but only FKM (perfluoro and polyfluoropolymers) can be applied to these sealing materials due to environmental temperature constraints. Since only FKM (perfluoro and polyfluoropolymers) can be used as these sealing products, their continued use in Time-unlimited is essential. The use of materials other than FKM will lead to increased environmental pollution due to fuel leaks and, in the worst case, to accidents due to engine failure and the impact of engine fires on human lives. Thus, FKM (perfluoro and polyfluoropolymers) is an important material to reduce environmental impact and protect human lives. Therefore, FKM (perfluoro and polyfluoropolymers) is not subject to regulation and its continued use in Time-unlimited is essential. The above is exactly the same for fuel supply system O-rings and oil seals for construction, industrial and agricultural machinery.  It is against the idea of the ELV Directive to prohibit the sale of vehicles after type approval for a certain period of time because it prevents recovery of development costs for vehicles. Banning the sale of supply parts for a certain period of time violates CE principles and Green Deal goals because it prevents the repair and inspection of vehicles already on the market. Type certification systems and supplies should be recognized as important requirements for exemptions.  In addition, the use of FKM (perfluoro and polyfluoropolymers) to form molded products with rubber elasticity requires the use of bisphenol AF, a type of PFAS, as a cross-linker. Proposed regulations for bisphenol AF have been published in the "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations have established upper limits for the release of bisphenol AF into the environment and that the environmental impact has been sufficiently examined. The threshold for bisphenol AF in molded products should be in accordance with the values in this proposed legislation. The use of FKM (perfluoro and polyfluoropolymers) is exempted from PFAS regulations, and its continued use with Time-unlimited is essential. The above is exactly the same for the fuel supply system O-rings and oil seals for construction, industrial and agricultural machinery.
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	Answer to specific info request 7:
Oil seals used in gearbox and AT of transportation equipment  a. Types of PFAS FKMs, Bisphenol AF  b. Key functions of PFAS Prevents leakage of lubricating oil while maintaining the lubricating performance of bearings as the rotary shaft seal of gearbox and AT(automatic transmission) used in vehicles. It provides functionality and safety until the product life of the vehicle (approximately 20 years) without deterioration by heat or lubricating oil in an environment reaching 150 deg.C.  g. Substitution is not technically or economically feasible Transmission systems such as gearbox and AT are used for the drivetrain of vehicles because of the advantages of engine performance and economy. Since these transmissions have bearings and use lubricating oil, an oil seal is essential to seal the lubricating oil. Since the temperature around the transmission reaches 150 deg.C, the oil seal must have both oil and heat resistance. NBR, ACM and VMQ other than FKM can ensure function and safety until the product life (20 years) when the normal temperature is around 100 deg.C. However, with the advanced performance of modern transportation equipment, the temperature of these products reaches 150 deg.C. As the attached data shows, the product life is shortened by 1/10 at 150 deg.C compared to 100 deg.C. That is, the parts need to be replaced once every 2 years. Thus, the number of 0 replacements increases to more than 10 over the life of the product, and the amount of waste with environmental impact increases by more than 10 times. Replacing seal parts requires removing the gearbox or AT from the engine bay, which is economically costly. Failure to do so can lead to increased environmental pollution from oil leaks and, in the worst case, an accident or a vehicle fire resulting from damage to the gearbox or AT, which can have a fatal impact on human life. Thus, FKM (perfluoro and polyfluoropolymers) is an important material that reduces environmental impact and protects human life. Therefore, FKM (perfluoro and polyfluoropolymers) is not subject to regulation, and its continued use with Time-unlimited is essential. The above is exactly the same for gearbox and AT of construction, industrial and agricultural machines.  Prohibiting a vehicle from being put on the market after type certification for a certain period of time would be contrary to the concept of the ELV Directive because it would prevent the recovery of development costs for the vehicle. Prohibiting supply parts from being put on the market for a certain period of time would interfere with the CE principles and the Green Deal goals because it would prevent the repair and inspection of vehicles already on the market. Type certification systems and supplies should be recognized as important requirements for exemptions.  In addition, the use of FKM (perfluoro and polyfluoropolymers) to form molded products with rubber elasticity requires the use of bisphenol AF, a type of PFAS, as a cross-linker. Proposed regulations for bisphenol AF have been published in the "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations have established upper limits for the release of bisphenol AF into the environment and that the environmental impact has been sufficiently examined. The threshold for bisphenol AF in molded products should be in accordance with the values in this proposed legislation. The use of FKM (perfluoro and polyfluoropolymers) is exempted from PFAS regulations, and its continued use with Time-unlimited is essential. The above is exactly the same for engines of construction, industrial and agricultural machinery.
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	Answer to specific info request 7:
Oil seals used in motors of transportation equipment  a. Types of PFAS FKMs, Bisphenol AF  b. Key functions of PFAS It prevents leakage of lubricating oil while maintaining the lubricating performance of the bearings as a rotary shaft seal for motors used in vehicles. It provides functionality and safety until the product life of the vehicle (approximately 20 years) without deterioration by heat or lubricating oil in an environment reaching 200 degrees Celsius.  g. Substitution is not technically or economically feasible The use of vehicle engines has been discontinued, and the adoption of motors driven by batteries and the like has been increasing. In the future, the ratio of motorized vehicles to engine-powered vehicles is expected to increase. Oil seals used for the bearings of these motor drive shafts require both heat resistance in an environment where sliding heat generation reaches 200 degrees Celsius under high-speed rotation and oil resistance that is not destroyed by lubricating oil. By coming into contact with lubricating oil, the oil resistance class of the ASTM D 2000 requires an "E" or higher. The heat resistance evaluation results for materials with an oil resistance class of "E" or higher are, for example, 1/100 to 1/500 for NBR, 1/40 to 1/80 for ACM and HNBR, and 1/10 to 1/20 for VMQ in comparison with FKM at 175 degrees C. This value is proportional to the life, and even the most heat-resistant VMQ has a life of 1/10 to 1/20, which means that parts must be replaced about once every 1 to 2 years. Thus, the number of 0 replacements increases to more than 10 over the life of the product, and the amount of waste with environmental impact increases more than 10 times. Replacing seal parts requires removing the engine from the engine bay, which is a significant financial burden. Failure to do so will result in increased environmental pollution from oil leaks and, in the worst case, an accident resulting from engine failure and the fatal impact of engine fire. Thus, FKM (perfluoro and polyfluoropolymers) is an important material to reduce environmental impact and protect human lives. Therefore, FKM (perfluoro and polyfluoropolymers) is not subject to regulation and its continued use in Time-unlimited is essential. The above is exactly the same for motors of construction, industrial and agricultural machines.  Prohibiting vehicles from being put on the market after type certification for a certain period of time is against the idea of the ELV Directive because it prevents recovery of development costs for vehicles. Prohibiting supply parts from being put on the market for a certain period of time violates the CE Principles and the Green Deal goals because it prevents repair and inspection of vehicles already on the market. Type certification systems and supplies should be recognized as important requirements for exemptions.  In addition, the use of FKM (perfluoro and polyfluoropolymers) to form molded products with rubber elasticity requires the use of bisphenol AF, a type of PFAS, as a cross-linker. Proposed regulations for bisphenol AF have been published in the "ANNEX XV RESTRICTION REPORT - BPA and bisphenols of similar concern for the environment". It can be said that the proposed regulations have established upper limits for the release of bisphenol AF into the environment and that the environmental impact has been sufficiently examined. The threshold for bisphenol AF in molded products should be in accordance with the values in this proposed legislation. The use of FKM (perfluoro and polyfluoropolymers) is exempted from PFAS regulations, and its continued use with Time-unlimited is essential. The above is exactly the same for motors of construction, industrial and agricultural machines.
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There are various applications of PFAS in food contact materials in consumer cookware, amongst others seals, O-rings, gaskets, tubing and pipes in consumer electrical equipment such as coffee machines (mentioned under the sixth bullet point on page 39 of Annex A where consumer cookware is divided in 7 different sub-uses). However, the Impact Assessment for consumer cookware in Annex E focuses exclusively on non-stick coatings (chapter E.2.3.2.2 on alternatives, chapter E.2.3.2.6 on substitution potential, chapter E.2.3.4.2 on impacts on consumers, impacts on society, cost-effectiveness, and practicability and monitorability). This is also reflected in the summary table on the assessment of costs and benefits for consumer cookware and home kitchen appliances (Table E.52 on p. 177 of Annex E) which states in the column “Alternatives” that “There is sufficiently strong evidence that technically and economically feasible alternative non-stick coatings are available for the domestic market, and already have significant market share” and in the row “Conclusion” that “A full ban after a derogation period of 18 months is concluded as feasible for the consumer non-stick coatings market”, not taking into account at all the sub-uses in consumer electrical equipment mentioned above.
In fact, the requirements for tubing and seals with food contact in electrical household appliances like coffee machines regarding temperature stability, pressure stability, chemical resistance (to cleaning and descaling agents) and food compliances are the same as in professional appliances and very similar to the ones for equipment for the industrial food and feed production. Accordingly, there are currently no alternatives available for the majority of the uses in this sub-sector, just as it has been concluded for industrial food and feed production equipment in Annex E.
In addition, even if alternative materials are found that fulfill the aforementioned requirements, it is very unlikely that 1:1 alternatives exist. As a consequence, if the affected components made from potential alternative materials are heavier, larger (e.g. because thicker tubes are necessary to achieve the same pressure stability) or slightly less resistant to pressure or temperature, the entire design of an appliance must be adapted. This will not be possible within the proposed transition period of 18 months, even if suitable alternative materials are found.
Therefore, we request that proposed derogation 6.a in RO2 for fluoropolymers and perfluoropolyethers for the use in food contact materials for the purpose of industrial and professional food and feed production is extended to electrical household appliances.
The environmental impacts of such an extended derogation have already been assessed in chapter E.2.3.3 of Annex E during the assessment of the environmental impacts of the proposed derogation for food contact materials for the purpose of industrial and professional food and feed production: As no data was available for quantifying the amount of additional emissions for this specific derogation, the environmental impacts were evaluated qualitatively in relation to a worst-case additional emission scenario, assuming a full derogation of fluoropolymers for the whole food contact materials and packaging sector. In relation to this reference scenario, which includes the use of fluoropolymers in electrical household appliances, additional emissions of the proposed derogation have been considered to be small. We therefore consider a derogation for fluoropolymers and perfluoropolyethers for the use in food contact materials in electrical household appliances justifiable.

	
	
	Answer to specific info request 1:
Food contact materials and packaging -> Consumer cookware

	
	
	Answer to specific info request 5:
Proposed derogation 6.a for fluoropolymers and perfluoropolyethers currently only applies to food contact materials for the purpose of industrial and professional food and feed production. As we requested in our general comment that this derogation is extended to electrical household appliances, information is provided on the tonnage of PFAS used by our company for this application. The information is added as a confidential attachment in section V.
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	Answer to specific info request 6:
see attached document

	
	
	Answer to specific info request 7:
see attached document
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	General Comments:
Dörken Coatings GmbH & Co. KG is a manufacturer of decorative and industrial coatings. As a general rule, these consist of 5 to 30 components, which in turn are not pure substances but mixtures. In this respect, a formulation consists of approx. 80 single substances, many of which are not subject to classification and labelling requirements. As a result, many of our raw materials may contain PFAS without us being aware of it. In the event of a ban on PFAS, an unexpected number of raw materials will therefore no longer be manufactured and thus no longer be usable. Replacing these in an estimable time frame represents a considerable effort in terms of personnel in R&D, application technology and production.

	
	
	Answer to specific info request 1:
Use in coating materials as a surface additive to adjust particularly smooth surfaces or surfaces with specific properties (coefficients of friction) for industrial application. An example of this is the use in safety belt systems. These must be easy to open and close under normal conditions of use. However, under extreme loads, such as in an accident, they must not open automatically. After the accident, however, it must be possible to unbuckle the belt easily. This application is therefore relevant to safety.

	
	
	Answer to specific info request 2:
PFASs are added to a coating material during an industrial process. The usual amount for decorative coatings is approx. 0.1% and one calculates with 3% total loss during the production process of 0.003%.  In this case, the amount of waste is sent for proper disposal.  For technical functional surface coatings, the input quantity is between 0.1% and 10%. Thus, an estimated loss rate of 3% results in a released PFAS quantity of 0.003% to 0.3%. This is also fed into proper disposal channels.  The PFASs are firmly embedded in the coating, so there is no release if used properly. Unfortunately, we do not have any data on loss rates due to weathering or abrasion.  At the end of the life cycle, the component is usually disposed of or recycled properly. Surfaces that have already been coated can also be recoated.

	
	
	Answer to specific info request 5:
Coatings could fall under lubricants after Paragraphs 5s if sliding coatings are also the focus of this exemption.

	
	
	Answer to specific info request 6:
Used in nearly all car seatbelt buckle systems.  Currently no functioning alternative known - R&D in progress (estimated development time 2-4 years). Time for certification of the coated components approx. 2.5 years (among other things, numerous crash tests necessary) The costs to be expected for this are obviously in the high 6-digit range. It can be assumed that these costs cannot be passed on to the coating material.  An example of this is the use in safety belt systems. These must be easy to open and close under normal conditions of use. However, under extreme stress, such as in an accident, they must not open automatically. After the accident, however, it must be possible to unbuckle the belt easily. This application is therefore safety-relevant.  Another example of a safety-relevant component is the chassis screws.  These must have a defined friction coefficient (e.g. VDA friction coefficient window).  To achieve this, the screws must be smooth enough on one side to be easily screwed in. On the other hand, they must not be too smooth so that they loosen on their own, for example while driving, and thus the chassis falls apart while driving, or the head of the screw is torn off during the screwing process. Furthermore, the surface must not be too rough, otherwise the screw will jam in the worst case and cannot be completely screwed into the chassis. PFAS are ideal and currently without alternative as a component of the lubricant in the screw coating to reliably guarantee this adjustment of the coefficient of friction.  These applications affect practically all automobile manufacturers. As no alternatives are yet known, the loss of supplies of seat belt systems is threatening the entire automotive industry.

	
	
	Answer to specific info request 8:
Architectural coatings and paints It is possible that a significant number of our pre-products contain PFAS as auxiliary substances. Should these be regulated, there is a risk of loss of raw material and, in the best case scenario, temporary loss of production.  For example, the industry assumes that PFASs are used during the pigment manufacturing process.  To ensure the same quality of products, significant reformulations become necessary  As mentioned in point 6, the use of PFASs in safety-related applications is essential in the automotive industry. Failure to do so would compromise the safety of vehicles, operators, passengers or goods, except as addressed in other parts of this restriction: Screening and identification of alternative raw materials has been a very high priority for our R&D department for two years now. Waxes, additives and their combination are already showing first success in increasing the friction coefficient, surface homogeneity, workability of the finished product (settling, scrambling, clumping, scratching). However, the development process takes time.  At the same time, previously unknown amounts of PFASs in raw materials are disclosed by suppliers, which in turn means additional work for R&D because the formulations have to be adjusted. The PFASs are processed as efficiently as possible at Dörken. There is no contamination of the environment.
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	General Comments:
Scope or restriction analysis
Watson-Marlow Fluid Technology Solutions (WMFTS), part of Spirax-Sarco Engineering plc (a FTSE 100 list group) comprises ten distinct brands (listed below) providing positive displacement pumps and associated fluid path technologies.
Brands and Areas of expertise
Watson-Marlow Pumps: Peristaltic tube pumps
Watson-Marlow Tubing: Precision tubing
Aflex Hose: PTFE lined flexible hose
Alitea OEM Pumps: Peristaltic solutions for OEM customers
Bredel Hose Pumps: Heavy-duty hose pumps
Flexicon Liquid Filling: Aseptic filling and capping systems
Masosine Process Pumps: Sinusoidal pumps
Biopure: Single-use fluid path components
ASEPCO: Weirless Radial diaphragm valves
Flowsmart: Sanitary fluid path products

Watson-Marlow Fluid Technology Solutions has 10 world class factories and direct sales operations in 42 countries around the globe, including 7 factories in Germany, Denmark, Sweden, the Netherlands and the UK, and 24 direct sales operations across Europe and the UK.
Our products handle the toughest applications in a broad range of industries including:
• Biotechnology and pharmaceutical
• Food and beverage
• Mining
• Water and wastewater
• Chemical
• Automotive and Aerospace
• Paint and pigments
• Print and packaging
• Pulp and paper
• General industry
WMFTS uses fluoropolymers in the manufacture of many of its products.  The volume of products can be found in the confidential attachment report.

Hazard or exposure
WMFTS fully supports the restriction of specific, hazardous PFAS that pose a danger due to bioavailability, bioaccumulative and toxic properties e.g. PFOA, PFOS, GenX and C9-14 PFCAs.  However, to implement a restriction on a broad group such as PFAS means applying these restrictions to substances that exhibit significantly different properties and characteristics.  Fluoropolymers are structurally different to PFAS of concern and have very different properties.  Further differentiation can also be made to separate commonly used fluoropolymers such as PTFE, PVDF, FKM from side-chain fluorinated polymers.
Fluoropolymers do not exhibit bioavailability, bioaccumulative or toxic characteristics and should therefore be separated from hazardous PFAS and exempt from legislative restrictions.  PTFE for example, does not oxidise, hydrolyse, photolyze, degrade by microorganism attack, is not mobile in water and is non-volatile.  Fluoropolymers processed by suspension polymerisation (granular PTFE and PVDF) do not require PFAS-based processing aids.

Environmental emissions
Fluoropolymer waste is known to be chemically inert, and any fluorinated compounds that may leach from fluoropolymer waste would be contained within landfill leachate collection systems.  Furthermore, the most stable fluoropolymer, PTFE, can be effectively incinerated at over 800°C reaching complete thermal decomposition, demonstrating effective disposal methods are available to prevent accumulation of waste fluoropolymer products in landfill.
More information can be found in sections 2 and 3 of the confidential attachment report.

Baseline
Please see the confidential attachment report.

Description of analytical methods
No comment

Information on alternatives
Information on alternative materials has been provided for each sector and sub-use.  Please see sections 6, 7 and 8 of the confidential attachment report.

Information on benefits
No comment

Other socio-economic analysis (SEA) issues
Please see information provided for specific applications and industries in sections 6, 7 and 8 of the confidential attachment report.

Transitional period
WMFTS uses various fluoropolymers across a wide range of products (more than 150 different products) for use in multiple sectors and for multiple uses.  While transitional periods and derogation periods will be essential to allow alternative materials to be assessed, designed and implemented where possible, consideration is also needed for businesses such as WMFTS who will need to conduct these investigative activities for many different products, across many different industries and uses within these periods.  Sufficient time will be required to enable businesses such as WMFTS to effectively research suitable alternative materials for all affected products.

Request for exemption
There is a shortage of data to demonstrate the amount of hazardous PFAS generated from manufacture (when using non-PFAS polymerisation aids), in-use and end-of-life cycles for fluoropolymers.  Appropriate restrictions should still be placed on hazardous PFAS, but there is the opportunity to introduce emission restrictions and reporting requirements of hazardous PFAS for the manufacture, use and end-of-life cycles for fluoropolymers and fluoropolymer products.  Once this data is generated, a decision can be made on the safety of fluoropolymers and if restrictions are necessary.
In addition, the comments and evidence that have been provided here and in the confidential attachment report, show that fluoropolymers are a key material to provide solutions for many applications.  The materials that have been covered within this report are:
• PTFE (Hose liners, seals, gaskets, diaphragms, pump components)
• ePTFE (Tubing, tubing elements)
• PVDF (Tubing, tubing elements, tubing assemblies, pump components, pump connectors, pump cartridges, pumpheads)
• FKM (Gaskets, seals, O-rings, pumpheads, pump drives, nozzles, diaphragms, pump components)
• TFM (Diaphragms)
• Fluoropolymer oils and greases (PTFE, PFPE)
These fluoropolymers are materials of low concern and do not pose a risk.  In many cases these materials are utilised precisely because they are inert and do not break down in otherwise highly chemically aggressive environments. As such, these fluoropolymer materials do not pose a risk to human or animal health, or the environment.  This group of substances should therefore be given a broad exemption within the PFAS proposal.

General comments
ECHA have advised that the property of highest concern with PFAS is the very high persistence due to the very strong C-F bond, with PFAS being known as “forever chemicals”.  For the applications that WMFTS products that contain fluoropolymers are required for, it is this very strong C-F bond that is critical to achieve the chemical, heat and mechanical resistance required for the application.  Suitable alternative materials are not currently available for many applications, but if new materials can be developed, these will need to have the same very high persistence to achieve the required chemical, heat and mechanical resistance, resulting in the same high persistence challenges.  Any newly developed alternative materials are also at risk of posing additional hazards causing regrettable substitutions.  If fluoropolymer materials are restricted, a wide range of products critical to many industries may no longer be available.  Where alternative materials can be developed, the significant costs of development, evaluation, validation and registration of these new materials will likely be passed onto the individual consumers, making medical treatment, energy and transport among others unfeasible for many people, significantly reducing quality of life for the majority of individuals.  Fluoropolymers are also seen as key materials to achieve global sustainability goals.  If fluoropolymers can no longer be used, our goals for working more efficiently and sustainably may not be possible.
As fluoropolymers do not exhibit bioavailability, bioaccumulative or toxic characteristics, these materials themselves can be considered as polymers of low concern (PLC) (see A critical review of the application of polymer of low concern regulatory criteria to fluoropolymers II: Fluoroplastics and fluoroelastomers - Korzeniowski - 2023 - Integrated Environmental Assessment and Management - Wiley Online Library).  Placing the focus of restrictions on the emissions of hazardous PFAS for the lifecycle of fluoropolymers including, manufacture, in-use and end-of-life cycles would control the impact to the environment, without the extensive development activities, costs and resources required to identify alternative materials (if this is possible) and significantly reduce the disruption to multiple industries and global economies.  Fluoropolymers should therefore be given a broad exemption within the PFAS proposal.


	
	
	Answer to specific info request 1:
Please see the confidential attachment report.

	
	
	Answer to specific info request 2:
Please see the confidential attachment report.

	
	
	Answer to specific info request 3:
Please see the confidential attachment report.

	
	
	Answer to specific info request 4:
Please see the confidential attachment report.

	
	
	Answer to specific info request 5:
Please see the confidential attachment report.

	
	
	Answer to specific info request 6:
Please see the confidential attachment report.

	
	
	Answer to specific info request 7:
Please see the confidential attachment report.

	
	
	Answer to specific info request 8:
Please see the confidential attachment report.

	
	
	Answer to specific info request 9:
Please see the confidential attachment report.

	
	
	Answer to specific info request 10:
Please see the confidential attachment report.



	3978
	Date:
2023/04/28  16:00
Content:
Baseline
Other socio economic analysis (SEA) issues

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GUIN TECHNOLOGY SRL
Org. country:
Italy
	General Comments:
IN OUR OPINION IT IS NOT CORRECT CONSIDERING PTFE DANGEROUS LIKE PFAS WITH SHORTER CHAIN...PTFE IS NOT A DANGEROUS MATERIAL , IF YOU THINK THAT IT IS USED ALSO IN FOOD SECTOR AND IN CONTACT WITH WATER IT IS ABSOURD THAT IT WILL BE FORBIDDEN...
IF YOU WILL STOP PTFE , WE WILL CLOSE 90% OF OUR PRODUCTION..WE HAVE 62 WORKERS THAT WE WILL DISMISS


	
	
	Answer to specific info request 1:
WE ARE PRODUCER OF SEMIFINISHED AND FINISHED PRODUCTS IN PURE AND FILLED PTFE..OUT PARTS HAVE BEEN USED IN SEVERAL SECTORS ( CHEMICAL ,PETROCHEMICAL, VALVES , AERODINAMIC , VALVES, COCKS ,...PTFE IS A MATERIAL THAT CAN BE USED IN SEVERAL COMPANIES

	
	
	Answer to specific info request 4:
WE RECYCLE PTFE PARTS AND SCRAPS ..THESE CAN BE USED IN THE EXTRUSION ..,

	
	
	Answer to specific info request 8:
IF PTFE WILL BE STOPPED , IT CAUSE A LOT OF PROBLEMS TO US..AND ALSO TO THE SEVERAL WORKERS WORK IN GUIN TECHNOLOGY SRL



	3979
	Date:
2023/04/28  18:56
Content:
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
SHPP B.V.
Org. country:
Netherlands
Attachment:



<redacted>
	Answer to specific info request 6:
Please find the answer to this question in the confidential attachment to this contribution and Executive summary as non-confidential attachment.



	3980
	Date:
2023/04/28  19:03
Content:
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
SHPP B.V.
Org. country:
Netherlands
Attachment:


<redacted>
	Answer to specific info request 6:
Please find the answer to this question in the confidential attachment to this contribution and an Executive Summary in the Non-Confidential Attachment.



	3981
	Date:
2023/04/28  19:07
Content:
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
SHPP B.V.
Org. country:
Netherlands
Attachment:


<redacted>
	Answer to specific info request 6:
Please find the answer to this question in the confidential attachment to this contribution and an Executive Summary in the Non-Confidential Attachment.



	3982
	Date:
2023/04/28  23:48
Content:
Scope or restriction option analysis
Environmental emissions
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Academic institution
Org. name:
Deutsche Ophthalmologische Gesellschaft (DOG)
Org. country:
Germany
Attachment:


	General Comments:
The annual rate of vitreoretinal surgeries in Europe is about 300 thousand.
Postoperatively, perfluorodecaline as well as perfluoroctane are burned together with the clinical waste and fully destroyed according to Annex XV Restriction Report.

	
	
	Answer to specific info request 1:
I refer to the letter attached.

	
	
	Answer to specific info request 3:
I refer to the letter attached.

	
	
	Answer to specific info request 6:
I refer to the letter attached.

	
	
	Answer to specific info request 7:
I refer to the letter attached. There is no alternative.

	
	
	Answer to specific info request 8:
Patient health, public health. I refer to the comments in the letter attached.



	3983
	Date:
2023/05/01  19:12
Content:
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
InterApp AG
Org. country:
Switzerland
	General Comments:
We produce butterfly valves and use fluoropolymers (PTFE, PFA, FKM and ECTFE) as corrosion protection material (disc overmoulding and lining) and without fluoropolymers, our butterfly valves cannot be used in the industries where are due to (chemical, mining, pulp and paper, desalination, semiconductor, ...)

	
	
	Answer to specific info request 1:
Other coating applications (valve lining for corrosion resistance, high purity, non adhesive characteristics)

	
	
	Answer to specific info request 5:
11,5 tons of fluoropolymers are used for the lining of our valves (PTFE and PFA)

	
	
	Answer to specific info request 6:
a. Annual tonnage 11.5 tons b. Key functions why PFAS: corrosion resistance, high purity, non adhesive characteristics c. +/- 15 similar companies as we are would be affected by the ban of fluoropolymers d. No alternative known by today e. As users of fluoropolymers we buy, we rely on companies like Chemour, Solvay, etc. f. As users of fluoropolymers we buy, we rely on companies like Chemour, Solvay, etc. g. Up to 100 % loss of business, means 180 employees for InterApp group; on a sector level, thousands of employees lose their jobs; an then all the industries to which we could not supply our products for their use (chemical, mining, pulp & paper, etc.)

	
	
	Answer to specific info request 7:
Today there is no alternative to fluoropolymers used in the valve industry and a ban would lead to company closures and unemployment.

	
	
	Answer to specific info request 8:
For the applications we supply our valves to, there are no real alternative materials available to fluoropolymers, when it comes to corrosion resistance (e.g. chemical and mining industry) and high purity (semiconductor industry). Real life field applications have shown that only fluoropolymers work in certain applications.



	3984
	Date:
2023/05/02  11:27
Content:
Scope or restriction option analysis
Information on alternatives
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
ACEM- The motorcycle industry in Europe
Org. country:
Belgium
Attachment:
<redacted>
	General Comments:
As part of its ordinary working process, ACEM teamed up and aligned with ACEA (European Automotive Manufacturers Association) to express concerns on this restriction which could have severe implications in terms of safety, durability, electrification, fuel economy and CO2 reduction technologies as well as hampering developments of future initiatives due to its broad range of critical applications for our industry.
Fluoropolymers in motorcycles are used in various components due to their characteristics of lubrication, electrical insulation, frictional properties, dielectric properties, flame retardancy, thermal stability, heat resistance, water and oil repellency.
The industry addressed the possibility of replacing FP in products:
-              changing the tubing from fluorine to aromatic nylon tubing,
-              the fuel storage from fluorine to H-NB
-              the oil seal from fluorine to another type of rubber.
However, due to low heat resistance, inability to meet fuel permeability and low fuel oil resistance, the alternatives have not met the quality standards and could not replace currently used materials. Substitutes for these materials are not available for all technical applications and material changes may result in risks like functional losses ( e.g. fuel efficiency, noise, liquid resistance/permeation), vulnerabilities, unsafe operation, increased wear, environmental impact (e.g. exhaust gas emission, oil releases, hydrocarbon) and more frequent need to change parts which will lead to an increase of discarded parts and a higher consumption of raw materials.
In general, it can be said that at the time of writing there is no viable alternative all applications and that to research, develop and test new compounds a lead time of 15 years is the minimum necessary. Further to the necessary lead time, an indefinite derogation for legacy spare parts needs to be addressed. Without the requested derogation, the supply of legacy spare parts will be severely compromised, which is in strong contradiction to the overall strategic goals of the circular economy. We have a responsibility to consumers to support the longevity of their current vehicles by ensuring that these products can be serviced, repaired, and maintained in such a manner as to not be detrimental to their function, safety, and reliability. Extending the lifetime of a vehicle is essential to reducing costs for consumers, as well as conserving natural resources and energy.
Thank you in advance for considering our comments as part of your assessment. We will further investigate required information and provide data within the current consultation period, however, please inform us should you have any questions or requests in the meantime. Finally, we would like to stress how, at this stage, only general information on applications, substances, and volumes can be formulated. We will further analyze this in the coming months, to be able to make more specific statements in ACEM’s final contribution.




	3985
	Date:
2023/05/02  16:09
Content:
Scope or restriction option analysis
Information on alternatives
Information on benefits

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
In-depth trials with alternative material thermoplastic "PEBAX" have shown that the dielectric strength in combination with biocompatibility cannot be replaced for applications in high-frequency surgery. Possible substitute materials could not be successfully qualified.

	
	
	Answer to specific info request 1:
Tubes and catheters dielectric strength and temperature resistance in combination with biocompatibility for applications in high-frequency surgery, cannot be replaced with alternative materials

	
	
	Answer to specific info request 4:
These are single use products that cannot be recycled after use in an operation. Hospital waste is disposed of by incineration as a thermal process.

	
	
	Answer to specific info request 6:
e. In 2021, a start was made on qualifying alternative materials for tubes. Unfortunately, no material could be qualified as suitable. The trials took place over a period of 18 months. User trials were conducted on animal tissues under laboratory conditions with prototypes. g. As a result, surgical instruments would have to be taken off the market. Certain haemostatic minimally invasive operations in the gastro intestinal area would no longer be able to be offered in this way.

	
	
	Answer to specific info request 7:
We are not aware of any alternative material with similar properties for our applications.

	
	
	Answer to specific info request 8:
dielectric strength and temperature resistance in combination with biocompatibility for applications in high-frequency surgery, cannot be replaced with alternative materials. At present, it is not possible to estimate how long a changeover might take. There is no comparable material available on the world market with our performance characteristics.



	3986
	Date:
2023/05/02  17:36
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Aalberts Surface Technologies GmbH
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
The documents contain business related informations. This can be in conflict with competitors in our business field. Thank you for taking care!
	General Comments:
We can not see that all sectors of fluoropolymer applications are reflected in the dossier. We propose to create the sector of industrial applications. ​

Here within we request a derogation of fluoropolymers as a coating for the industrial industry sector as a whole. The sub - uses of fluoropolymers (PFA, PTFE, ETFE and related) are extremely broad and are mainly have links to other consumer or industry markets which than will be affected. For example, the coating of rollers to prevent stick of adhesives at high temperatures and production rates will impact the manufacturing of adhesive tapes, diapers and related products. Those productions will need to source from outside EU, no contribution to the worldwide usage, or relocated to none EU countries with socio-economic impact. ​

The general coating market seems to be small and is maybe 1 % of the total PFAS sector. However, it is the largest impact for productions sites across Europe. The coating industry is aware of development of alternatives. However, the timeline for the millions of parts and applications is with 18 month too short due to the fact, that today only extremely limited alternatives are available on the market as a proofed product, therefore we request a derogation.​

We as Aalberts Surface Technologies GmbH have 78 sites across mainland Europe, USA and China. We have 6000 employees and make a revenue of roughly 600 million Euro. Our customers come from all industry sectors. Along with our competitors we provide services to solve issues on corrosion, stick, antistick, vibrations, chemical resistance and heat resistance. This is where the fluoropolymer products are the solution compared to the alternatives which can not handle the combination of this five properties and fail or are not yet developed for this.

	
	
	Answer to specific info request 2:
The products we use are produced by OEM manufacturers. We use roughly 50 tons in the Aalberts group of coatings containing fluoropolymers in a range of 5 to 60 weight percent of PFAS. Our product manufacturers like Chemours, PPG, Daikin, Weilburger and others will deliver the whole tonnages into the coating market. We identified more than 237 commercial products containing PFAS or need PFAS for the formulation. That shows the broad range of applications and customer needs. General waste is regulated strongly in Germany according to the Kreislaufwirtschaftsgesetz (KrWG). Waste is sorted into general and dangerous waste numbers. The coatings we apply fall under dangerous goods and are handled with special careunder designated waste key numbers. Our products are applied in very segregated areas by spray or dipping processes. During the application or production phase we emit mainly solvents and no polyfluorinated emissions to the air. The cabins have ventilations with filters which catch liquids, particles or none reacted products. The overspray which is not taken by the airstreams is solidifying on cardboard or foils in the cabinet or the rigid concrete floor. Those oversprays are broad to the general waste cycles in Germany and are burned or stored in specialized land fill. Liquid residues are collected and going to the special waste cycle and get thermally treated in waste plants. The material on the components for the industry is rigidized and cured in ovens. During use in production facilities during lifetime the coatings erode mainly, and emissions are banned locally in the productions sites and transferred into the waste stream cycles. After service life of the components those are sent back to us. The old coating is pyrolyzed and parts are getting recoated. Ther efore, the saving of resources for the manufacturing of the components for the chemical industry is high. Because of that those are metal based and mainly large and heavy. Some components are going to the metal scrap yards and will be recycled. In this process the PFAS containing coatingwill bepyrolyzed. Liquids form dipping and rinsing are sent to the wastewater purification system and the r esulting wastewater is transferred to the wastewater refurbish plant. Concentrations of critical substances are set as limit by the authorities. Concentrated bathes are part of the waste management according to the Kreislaufwirtschaftsgesetz(KrWG). Therefore, the end-of-life emissions arebelowa few kilograms per year in our sector. It is to be highlighted that fluoropolymers do not degrade, or they are not mobile, bio accumulative, or toxic and can be handled safely across the waste management and end-of-life cycle

	
	
	Answer to specific info request 3:
During handling and production on our sites less than 1 % are emitted to the environment. The rest is cached or degraded fully to non PFAS in pyrolysis. Components which are landfilled are not leaching outdue to the rigid formand they arebound in other polymers.

	
	
	Answer to specific info request 4:
No impact due to the regulations in the Kreislaufwirtschaftsgesetz (KrWG) in Germany and respective laws in the European states. The attempt to serve better the ban is to create a waste key for fluoropolymer containing waste to regulate directly thermal treatment and land fill requirements as this regulated for other critical substances as cadmium, blastingmedia or others.

	
	
	Answer to specific info request 5:
The emissions to the environment will be very low and due to the millions of various applications the time for the development, testing and implementation will bemuch longer above The coating is used in large film manufacturing machines. The adhesion and temperature control properties of the fluoropolymers are tested for at least three to five years before going into service. As well as productions sites for the medical industry where the regulation MPG requires full clinical testing after change in the supply chain and products. This will require at least more than fiveyears and drives costs. Due to the broad customer base, we do have more than 20.000 articles to be reviewed on properties and application scenarios. Each of them are used for special scenarios and are not gathered together. For each at least four to five alternatives shall be tested in field tests over a period of month to years. In the past years we were driven by costs to omit or substitute fluoropolymer products. The final sum of products was finally not yet to substitute. Just the mass of articles and particular environments will not give the chance to find alternatives in the 18-month period and the time until EiF. Therefore, we propose: Ban with a transition period of 18 months and a 12-year derogation, because it could take a relatively long time (several years to several decades) to transition towards using alternatives that can achieve the same level of performance. Furthermore, given the relatively large (up to hundreds or thousands) number of individual products supplied in this sector, all with different specific formulations,this would be a complex undertaking needing sufficienttime. Continued R&D increases the chance that alternatives for the relevant applications will be identified in the next decade.

	
	
	Answer to specific info request 6:
see a 20230502_Industrial Applications Section 1 sub-uses



	3987
	Date:
2023/05/02  17:59
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Aalberts Surface Technologies GmbH
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
Dear Team, the information is related to military apllications. Those are confidential at any time. Thank ou for taking care!
	General Comments:
Due to the nature of military goods and the very long change and requalification periods as well as the hundred thousands of components and parts to be reevaluated we propose a derogation of 18 month + 12 years.​

​Alternatives were tested only limited in the past due to frozen processes on the drawings. However, the below list gives a brief overview of the alternative materials. All of them combine that commercial products are not in the way accesable as they can substitute or partially substitute the properties of a fluorpolymer system. We estimate a timeframe of six to 12 years of research development and implementation of alternatives due to the technical readiness of the market products of TRL 3 to TRL 4 for the destinct appliaction. We do consider as well that polyfluorpolymers shall be not banned as well for this sector if it is shown by the users that it is save and the requirements of the EChA for safe use are fullfilled.

	
	
	Answer to specific info request 1:
Please see attched confidential file.

	
	
	Answer to specific info request 2:
Please see attched confidential file.

	
	
	Answer to specific info request 3:
Please see attched confidential file.

	
	
	Answer to specific info request 6:
Please see attched confidential file.



	3988
	Date:
2023/05/02  18:36
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Aalberts Surface Technologies GmbH
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
The included information may enclose information which competitors can bring in a information position which is harmful fpor our small business.
	General Comments:
The energy turn around is fully ongoing over the world. In the meantime the new technologies were invented and have had new chalenges for amterial properties. The field of the use of hydrogen or electric as energy for transport is rather young. Recent developments in the technology show that fluorpolymers are the only materials which can cope with this demanding properties.​

However, we see that research and development are strong in this field of energy for transportation, nut it took now five decades to develop the standard equioment and it will take another 12 to 15 years to develop a PFAS free alternative.​
​
Therefore we ask for the highest exemption for all components used in the transportation sector.​

​

	
	
	Answer to specific info request 1:
Transport​ - Use of PFASs in applications affecting the proper functioning related to the safety of vehicles, and affecting the safety of operators, passengers or goods, to the extent not addressed under other parts of this proposed restriction​  Lubricants​ - Sector as a whole

	
	
	Answer to specific info request 2:
please see attachment

	
	
	Answer to specific info request 3:
please see attachment

	
	
	Answer to specific info request 4:
please see attachment

	
	
	Answer to specific info request 6:
Missing uses in compressors or related technical devices for the transport goods. All components that needs proper function and need to be yet available for the progress in carbon free transportaion fo e.g. haydrogen or electrical mobility. That includes as well the production of clean energy by electrolyser mebranes and sealant. to. a: roughly 20 tons per year for the various applications with fluorpolymer PFA and PTFE to b: high temperature, resistance and abrasion resistance at very high velocities as well as chemical resistance and fexibility. to c: at least three companies will ahve major impact including us with roughly 20 FTE and 1 to 2 mio. € revenue and upstram in the supply chain we estimate 1000 employees and 1 billion of revenue are depending on the use. to d. please see attachment for alternatives to e. the R&D did not start yet and is on TRL 1 a the moment. heavy investigation shall be made and will take at least 10 years from now to find equal or slightly worth alternatives.



	3989
	Date:
2023/05/03  12:09
Content:
Scope or restriction option analysis
Baseline
Information on alternatives

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
As a classic machine manufacturer, we are to be regarded as a "downstream user" with regard to the supply and application of substances and products containing PFAS. Our products (compressed air systems) are used in many areas, e.g. in the field of critical infrastructure such as the chem. Industry, pharmaceutical industry, food & medical supply.
Other important sectors are: Automotive, mechanical engineering, heavy industry, mining, trades, aerospace technology, research & development.
PFAS are present in many components in our products, the most important are: Lubricants & Coolants, Refrigerants, Coatings with sliding properties, Seals, Electrical cables , Electronic components and Coatings of filter media.
From our point of view, a ban on the use of substances containing PFAS would have far-reaching effects, including the discontinuation of our production, since in many areas no fully adequate substitutes are yet available. Examples of this are Sliding coatings for breathing air compressors, special greases for high-temperature applications in oil-free compressed air production in the food & beverage industry, flame retardants in electrical cables and V-belts for compressed air production in the chemical and pharmaceutical industry.
In the field of application of compressed air treatment by means of refrigerant dryers, alternative refrigerants may be available, but these alternative refrigerants entail further hazards. For example, they are often flammable or can produce an explosive mixture. The use of these alternative refrigerants severely limits the range of applications for our products. Equivalent substitute refrigerants are not yet available.
Furthermore, a comprehensive PFAS ban would have global economic disadvantages for us (in relation to our customers and users) in almost all economic sectors of the EEA.

Statement:
PFAS are, in our opinion, high-tech polymers that are irreplaceable in our products, as there are no equivalent alternatives for these properties. The PFAS are used in our products only in the inert state with the exception of the refrigerant dryers. An exposure to humans & the environment is therefore excluded. We therefore reject this undifferentiated approach to group regulation and urge the responsible government representatives of the European Union to reconsider the present PFAS ban proposal.



	
	
	Answer to specific info request 1:
Food contact materials and packaging (Annex E.2.3) / (Industrial food and feed production, Plastic packaging & Other packaging applications) Medical devices (Annex E.2.9.) / (Packing of medical devices) Energy sector (Annex E.2.12.)  Not only the auxiliaries, substances and products should be considered in this point, but also the machines that are needed for this are absolutely to be included in the considerations. Application of fluorinated gases (Annex E.2.8) / Refrigeration From our point of view, the application range of refrigeration technology in the compressed air application is poorly considered or not considered at all. Contrary to other applications in the compressed air sector, the use of alternative refrigerants cannot be implemented without risk.

	
	
	Answer to specific info request 5:
Lubricants (Annex E.2.14.) In the last year, weh ad a turnover of about 750,000.00 Ltr. of Oil used in our machines. This value is a result of an internal analysis job of our controlling team.  

	
	
	Answer to specific info request 6:
The application in mechanical engineering is obviously not considered according to Annex A Table A1. PFAS are high-tech polymers that are irreplaceable in mechanical engineering, especially in compressed air generation / compressor construction, as there are no equivalent alternatives for these properties.b) Als Anwendungsbeispiel sind hier zu nennen: Gleitbeschichtungen für Atemluftkompressoren, Spezialfette für Hochtemperaturanwendungen bei der ölfreien Druckluftherstellung, Flammschutzhemmer in Elektrokabeln und Keilriemen. c) approx. 80,000 machine builders in Europe (source: Internet) d & e ) As the machine builder is to be classified as a "downstream user", a detailed statement is not possible here. f)   i) The costs across Europe amount to a multi-digit million sum.  ii) The substitution process will certainly take 20 years  iii) he maintenance and servicing costs for the end customer will increase significantly, the efficiency of the machines will decrease, and energy consumption will rise as a result. g) In the event that substitution is not possible, the closure of individual companies could be the consequence in extreme cases. If substitution is possible, the maintenance effort for the user will increase significantly, the efficiency of the machines will decrease and the energy consumption will increase.



	3990
	Date:
2023/05/03  13:10
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
PTFE seals are used in all sectors of the automotive sector. In some cases we cannot use any other material because of high temperatures / chemical environment / hard conditions. There is no alternative and a qualitative disadvantage and competitive disadvantage with all competitors who may use PTFE in the future. If PTFE is banned in the automotive sector, there is a high risk that different media could get into the environment.
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Type:
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Company
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AllessaProduktion GmbH, WeylChem Höchst GmbH, WeylChem InnoTech GmbH
Org. country:
Germany
Attachment:


	General Comments:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 1:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 2:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 3:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 5:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 6:
We submit a document in which the relevant topics are addressed.

	
	
	Answer to specific info request 8:
We submit a document in which the relevant topics are addressed.
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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 file contains information which is directly linked to product and customers.
	General Comments:
please see attchment.

	
	
	Answer to specific info request 1:
Medical industry, sector as a whole, use of fluorpolymers in components for medical device on of near body which si under european medical or any other regulation.

	
	
	Answer to specific info request 2:
in the attachment.

	
	
	Answer to specific info request 3:
in the attachment.

	
	
	Answer to specific info request 4:
in the attachment.

	
	
	Answer to specific info request 6:
in the attachment.

	
	
	Answer to specific info request 7:
in the attachment.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Filtec W Hermanns GmbH
Org. country:
Germany
	General Comments:
The impact for banning Fluropolymers (PTFE ) in the sectors technical textiles, energy sector and architectural membranes would lead to a decrease of lifetime of the used textiles since almost all substitutes for PTFE have a smaller range of resilience in acidic and caustic environments. This would also increase waste since the same PTFE textile could be used again if the substances for filtration is changed. In addition its inherent UV resistance makes it a perfect fit for membranes which should last for a very long time. All other materials decompose after a certain time under UV radiation. This leads to less waste. Also due to disposal at a special facility the release of toxic residual substances can be reduced.
PTFE is widely used in technical textiles for different filtration usages. Finding a suitable alternative material that provides the same level of performance is challenging since the range of applications is always smaller then with PTFE. The innertness classifies this Fluropolymer as one with a much lower environmental concern than a lot of other PFAS substances. Therefore there should be an exemption for this Fluropolymer.


	
	
	Answer to specific info request 1:
technical textiles, energy sector and architectural membranes
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Information on benefits
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Netherlands
Company name confidential:
Yes
	General Comments:
As an ozone manufacturer, we rely heavily on the use of PFAS (PTFE, FEP). This is used in our industry as a sealing material. But also for hoses to transport ozone (gas).
Other materials have a limited life when used with ozone. So there are no good alternatives!

	
	
	Answer to specific info request 6:
The only materials with a good resistance against ozone are PFAS materials like PTFE and FEP. Although the sector uses a limited amount of this material, the material is very important for the sector. A: unknown B: Only material resistant to ozone and suitable for gaskets and tubing C: >250 manufacturers of ozone equipment in Europe. That doesn't include the users of ozone equipment which are ten's of thousand companies. D: No good alternatives are available. E: Unknown F: Not applicable G: See point C
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Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	Answer to specific info request 6:
>10.000 sales articles in the automotive, heavy truck, ... which use of hoses and sealing ring with FKM (PFAS). Each new material has to be tested in the sales product (needs thounsand of hours and million of euros).  Each change has to be documentated, communicated and could influence of safety relevant products.
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Company
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Org. country:
Germany
Company name confidential:
Yes
Attachment:


	General Comments:
In the semiconductor industry in detail the polishing of wafers to a particular thickness strong acidic medias are used. To prevent leaching of foreign metals into the waivers a PFA or PTFE fluorpolymer is used on the equipment on various parts. The waiver industry uses long term qualifications for there system and fixed processes are used for more than five years before changing to recover the immense investments.

Therefore we propose to add semiconductor industry with the sub-use manufacturing devices to form waivers.

We do the coating of this components with PFA or PTFE and our socio economic impact is low compared to the downstream use of our components at the builder companies of the polishing machines and the companies doing the polishing for the known chip companies. We expect drawback on the the European chip industry and the export of the equipment to the Asian markets.


	
	
	Answer to specific info request 1:
Semiconductor industries, Waiver production, manufacturing equipment to form and polish waivers

	
	
	Answer to specific info request 2:
see attachment

	
	
	Answer to specific info request 3:
see attchement

	
	
	Answer to specific info request 4:
see attachment

	
	
	Answer to specific info request 5:
see attachment

	
	
	Answer to specific info request 6:
see attachment
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Keeping company names and product results secret from competitors.
	General Comments:
1. Scope or restriction options analysis
- A ban on PTFE is not appropriate because PTFE is not hazardous in bonded form
- PTFE consists exclusively of carbon and fluorine atoms
- PTFE is a solid particle, does not dissolve in liquids, no evaporation of fluids possible
- PTFE cannot be absorbed into the human body (verification certificates: USP Class VI / FDA); PTFE does not accumulate as a chemical in the environment
- PTFE gaskets are an important and inherent part in many industries, such as chemical industry, food industry, pharmaceutical industry and due to their technical properties prevent the leakage of hazardous substances in production to the environment
Technical properties of Fluoropolymers:
- Fire resistant
- Weather resistant
- Temperature resistant
- Chemical resistance
- Wear resistance and low friction
- Non-wetting & non-stick
- Dielectric strength
- Durability & long life

All PFAS must not be grouped together, but must be considered individually:
Polymeric / Non-Polymeric
Long chain / Short chain
Solids / Liquids or Gases
Non-mobile / Mobile
Non-soluble / Soluble
Non-Bioaccumulative / Bioaccumulative
Non-toxic / Toxic
 
2. Hazard or exposure
- Our PTFE gaskets should be excluded from the restriction proposal because they are safe and do not pose any risk
- This is also proven by the following certificates and test reports: USP Class VI, FDA, EC 1935/2004, Reach/ RoHS

3. Environmental emissions
- PTFE residues: 16 tons/year are fully recycled by converters (to secondary products, e.g. PTFE as filler for PA6) and raw material producers (decomposition to original state (monomers))
- Used PTFE gaskets can be disposed of in the residual waste; the residues are completely degraded in the waste incineration plants (incineration higher 850°C).

4. Description of analytical methods
- TGA analysis from Mettler-Toledo showed that our material is 99.99% pure PTFE.

5. Information on alternatives
Possible alternative gaskets:
- Silicone, EPDM, TPE, NBR gaskets:
Silicone gaskets do not have complete chemical resistance and are not resistant to aggressive acids, for example:
EPDM is not resistant to petroleum, gasoline, diesel, kerosene and propane (gas);
Their resistance is strongly dependent on temperature and pressure and thus cannot be used in critical applications
- No alternative for chemical industry, as high temperatures prevail and aggressive substances are used
- Many applications must be free of silicone

- Graphite gaskets: resistant to high temperatures and pressures, but contamination may occur during installation. No alternative for food and pharmaceutical industry

In addition, certain types of flanges are widely used in the industry by well-known end customers, such as Kremo-Flange, GRP-Flange and steel enamel flanges, for which only a reliable sealing with a PTFE gasket has proven successful so far. Without a suitable gasket, the flange connections cannot be put into operation safely and the TA-Luft law cannot be complied with; this leads to high emissions and thus does not contribute to environmental protection.

6. Information on benefits
Negative benefits:
- Environment: The ban on PTFE gaskets will increase the release of hazardous substances into the environment as the industrial flanges cannot be sealed properly; this will have a negative impact on the environment and human health
- Economy: Industries will no longer have the possibility to seal their flanges according to the TA-Luft standard and will therefore not be able to operate their plants.
There is a risk that key industries (raw material producers, gasket manufacturers, food and pharmaceutical industries, chemical industry) in Europe will have to close down and that there will be an exodus. This causes enormous economic damage as well as a loss of technology in Europe. This in turn leads to a dependence on third countries.

7. Other socio economic analysis (SEA) issue
- Ban on PTFE gaskets leads to closure of our company's site; this directly results in job losses for all employees
- We are specialized exclusively in the production of PTFE seals (machines as well as employees)
-  The closure of the company also has a direct impact on suppliers (economic losses and threat of closure).

8. Transitional period
- We cannot implement equivalent or better alternatives within a transition period. A ban directly means the closure of our business.
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Type:
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Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Customers/ Competitors shouldn´t get knowledge of our submissions
	General Comments:
Since fluoropolymers and fluoroelastomers are classified as substances of low concern under the OECD criteria, many experts believe that they should be exempt from PFAS restrictions, at least for all types of industrial applications.

Generally, also our company want to take the environmental idea into account!
As we are manufacturer of electromagnetic devices for all kind of industries and applications (industrial, energy, automotive, aerospace, medical, subsea, offshore, textile, hydraulic and pneumatic ...) we use lots of function and safety relevant articles/materials made of fluoropolymers/fluoroelastomers contenting PFAS, but we are not involved directly with the chemical substance PFAS.
Depending from the function and safety relevant applications we use all the positive characteristics of the used fluoropolymer materials as there are low friction, durability, heat resistance, excellent chemical resistance, low permeation….

Following aspects if we are challenged to find PFAS-free alternatives, especially fluoropolymers/fluoroelastomers due to their potential banning:

As we develop each of our numerous devices especially for individual applications and customers, it would be very difficult to release alternative PFAS-free materials, even if they seem to become adequate. That means, we have no subject to technical changes, every change has to be released by the customers with which we usually have a very restrictive “Quality Assurance Agreement”. Time consuming design change efforts and resulting release tests according to customer specific test procedures and also time consuming field tests by our customers would be necessary for adequate releases with unforeseeable socio-economic costs.

Also quality and endurance impairments are expected accompanied by a significant surplus loss and unforeseeable threatened jobs.

In the event of a ban or restriction of materials due to PFAS, we and probably all industries without exception would be confronted with unreasonable development work for each of the very numerous applications. Instead, it would be urgently recommended that any PFAS bans or restrictive regulations be replaced by requirements on the part of PFA manufacturers and processors that ensure safe processing of PFAS substances that is not harmful to health and environment.

Since we are not producing the used PFAS contenting materials by ourselves, we even don´t know, which of the materials/ parts we use are contenting PFAS. Even most of our suppliers can not answer individually to our required comments in this subject. They inform that they are currently in preparation for a general comment and they also want to participate ECHa´s PFAS-consultation. So far, only feedback from suppliers who have been requested to comment, stating that they do not supply any articles with PFAS. So, the articles and materials containing PFAS used by us are not recognizable as containing PFAS as long as we do not receive corresponding information from our suppliers (e.g. preferably in the form of CAS numbers in the safety data sheets provided). Not even the safety data sheet of a grease in question contains a reference to PFAS contained therein.

Therefore, we cannot fully estimate at this time which articles would need to be substituted and to what extent, what cost increases and validation costs would be involved, and to what extent there would be an associated loss of jobs and revenue.

Cost-effective changes of constructive natures (e.g. replacing O-ring sealings with seal weldings) are mostly contrary due to the increasing requirements regarding repairability and recycling.

Since fluorinated materials are usually very expensive compared to fluorine-free materials, they were selected at the beginning of each development process after careful consideration and cannot be easily replaced, since alternatives usually cannot fully cover the required diverse and unique performance characteristics. Not as good as possible, but as good as necessary is always the motto.

Uncertainties regarding future restrictions/bannings are already affecting new developments and necessary investments. Hoarding purchases and resulting material availability problems in the event of hasty material  discontinuations can be expected with the result that safety relevant devices cannot be delivered anymore/in time.



	
	
	Answer to specific info request 1:
As we are manufacturer of electromagnetic devices for all kind of industries and applications (industrial, energy, automotive, aerospace, medical, subsea, offshore, textile, hydraulic and pneumatic ...) we use lots of function and safety relevant articles/endproducts made of fluoropolymers/fluoroelastomers contenting PFAS, but we are not involved directly with the chemical substance PFAS (processing).

	
	
	Answer to specific info request 2:
During manufacturing phase in our house and the using phase the expected PFAS emissions are estimated to be very negligible, as we have negligible waste.

	
	
	Answer to specific info request 3:
At the end-of-life our devices usually are electro scrap with expectable negligible PFAS emissions.

	
	
	Answer to specific info request 6:
See SECTION III. Non-confidential comments

	
	
	Answer to specific info request 7:
See SECTION III. Non-confidential comments

	
	
	Answer to specific info request 8:
See SECTION III. Non-confidential comments
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	General Comments:
The topic should be viewed in a differentiated manner. The different PFAS are not equally harmful to health and the environment. Our PTFE-based sliding elements for oil-free piston compressors, for example, also have approval for products used in medical applications (respirators) and dental technology (compressed air-driven dental drills). They make it possible to avoid the use of oil, which is also not without risks, e.g. in the area of fire protection and contamination in the event of accidents (environmental risk and drink water pollution). Here, the oil-free compressed air industry makes a valuable contribution to minimizing the risks associated with environmentally friendly means of transport, such as buses and trains. For low-maintenance, oil-free compressed air compressors, there are currently no alternatives to PTFE-based sliding elements, as PTFE has the smallest coefficient of friction and the high temperature resistance required for this application.

	
	
	Answer to specific info request 1:
1.) Use sector „Applicants of fluorinated gases” with sub-uses “Refrigeration: Use of product oil free compressor at customer project with piston sleeve, PTFE in the grease of the bearings and FKM seals for cooling of cargo container on transport ships worldwide 2.) Use sector „Petroleum and mining“: Use of product vapour recovery pump with PTFE, with piston sleeve , radial shaft seal and seals for petrol stations worldwide 3.) Use sector „Transport“: Use of products oil free air compressors (piston ring and piston guide band) with PTFE, with piston sleeve, grease of the bearings and gaskets, made from FKM or FFKM and sealing washer in the bearing for use for main air and auxiliary air for the use in E-Buses, Trains and E-Trucks worldwide. Safety Valve with PTFE sealing) to make sure that the product is running in safety conditions (protect the system against overpressure)  4.) Use sector „Medical devices“ with sub-uses “Diagnostic laboratory testing”: Use of laboratory compressor station with PTFE, with piston sleeve and seals with FKM 5.) Use sector „Medical“ with sub-uses „Rigid gas permeable (RGP) contact lenses and ophthalmic lenses: Use of a laboratory compressor with PTFE, with piston sleeve and seals with FKM 6.) Use sector „Energy sector“: Use of a pump with ATEX Certification for use in explosive atmospheres with piston sleeve and seals for petrol stations, for cogeneration units and biogas plants worldwide 7.) Use sector „Lubricants“: Use of the components piston sleeve

	
	
	Answer to specific info request 2:
1.) Manufacturing phase: In the manufacturing phase we have no rubbish or anything else. Only assembly in the production line. 2.) Use phase: Low emissions of dust, which is non-toxic and environmental friendly certified 3.) End-of-life phase: At 5 kg PTFE per year, we will get in thermal recycling 2.5 kg C02 and an electrical power output of 3 kWh

	
	
	Answer to specific info request 3:
Sleeve and seals will reach 5 kg/ year. The disposal will be done by a special waste company. They do material and termal recycling.

	
	
	Answer to specific info request 4:
Recycling by a special waste company. The special waste company fulfills the European recycling laws and requirements.

	
	
	Answer to specific info request 5:
No emissions without a combustion process. In controlled combustion, PTFE is mainly converted into carbon dioxide and hydrogen fluoride, which is converted into non-toxic fluorspar by filter systems in waste incineration plants with European standards. Oxides of the respective fillers may also be formed. Waste of pure PTFE / TFM from production (chips or similar) is fed into a recycling process. Recyclates are produced from this, which now have very good material properties.

	
	
	Answer to specific info request 6:
a.) The annual tonnage and emissions associated with the use of fluoropolymers can vary depending on the specific polymer and its applications. Here are a few examples: 1. Polytetrafluoroethylene (PTFE): PTFE is commonly used as a non-stick coating for cookware, as well as in industrial applications such as chemical processing equipment and electrical insulation. According to a report by the European Chemicals Agency, the estimated annual production volume of PTFE in Europe is between 10,000 and 100,000 tonnes per year. The emissions associated with PTFE production and use can include greenhouse gases and fluorinated compounds, which are known to have high global warming potential. 2. Perfluoroalkoxy (PFA): PFA is similar to PTFE but offers better mechanical properties and is often used in applications where high temperatures and pressures are involved. The annual production volume of PFA is lower than that of PTFE, with estimates ranging from 1,000 to 10,000 tonnes per year in Europe. Like PTFE, PFA production and use can result in greenhouse gas emissions and fluorinated compounds. 3. Fluorinated Ethylene Propylene (FEP): FEP is a fluoropolymer that is commonly used as a non-stick coating for films and tapes. The annual production volume of FEP is estimated to be between 1,000 and 10,000 tonnes per year in Europe. The emissions associated with FEP production and use can include greenhouse gases and fluorinated compounds. Overall, the annual tonnage and emissions associated with fluoropolymers can be significant, especially in high-volume applications such as cookware and industrial equipment. Efforts are underway to reduce the environmental impact of fluoropolymers through improved manufacturing processes and the development of new materials. Oil free compressors, like compressors from Dürr Technik, have a value of 0,6 tonnes of PTFE. b.) Chemical Resistance: Fluoropolymers such as PTFE (polytetrafluoroethylene) and FEP (fluorinated ethylene propylene) offer excellent chemical resistance against acids, bases, and other corrosive substances. They are commonly used in chemical processing equipment, laboratory apparatus, and in the production of semiconductor materials. 1. High Temperature Resistance: Fluoropolymers can withstand high temperatures without degradation, making them ideal for use in high-temperature environments. PTFE, for example, can withstand temperatures up to 260°C, while PFA (perfluoroalkoxy) can withstand temperatures up to 260°C. 2. Low Coefficient of Friction: Fluoropolymers have a low coefficient of friction, making them highly effective as non-stick coatings. PTFE is commonly used as a non-stick coating for cookware, while FEP and PFA are used in the production of non-stick tapes and films. 3. Electrical Insulation: Fluoropolymers are also excellent electrical insulators due to their high dielectric strength and low dielectric constant. They are commonly used in electrical cables, wire coatings, and electronic components. 4. Biocompatibility: Certain fluoropolymers, such as ETFE (ethylene tetrafluoroethylene), are biocompatible and can be used in medical applications, including implants and surgical instruments. Chemical resistance, high temperature resistance, low coefficient of friction and biocompability are very important functions for Dürr Technik products.  c.) The forbidden of PTFE, FKM have a negative impact to all Dürr Technik supplierer and customer d.) Consideration of alternative solutions from the last 50 years. The constructive designs of the products are for the use of PTFE especially of the thermic properties and chemical resistance. Other solutions like oil lubricated compressors as alternative solutions with more maintenance on the products, more waste disposal effort, lower lifetime and the problem, that oil lubricated compressors will not be accepted by the customer because of high effort. e.) Contracts available for the railway industry, biogas plants industry for more than 30 years. Long term frame contracts are made with manufacturers of electric buses and electric trucks in order to push the worldwide e mobility. Every product change needs a special confirmation from the customer inclusive complex approval process (internal tests, external tests with test labs, involvement of Notified Bodies) f.) anual costs of approx. 15% of the yearly turnover because the whole Dürr Technik product range needs to be redisigned or substituted. Mínimum 7-10 years for development of new products and the risk of non acceptance of our customer side and also in the approval process with Notified Bodies.  g.) Loss of the business model of Dürr Technik and also loss of activities in the market. Loss of the customer and on the end of the business field. This means no products and/ or applications on the market (tranportation, e-mobility, medical, industrial and energy sector). Therefore, less tax for Germany and also unemployeed people. In many ways, no alternative available and a forbidden with hugh negative impact to the market.

	
	
	Answer to specific info request 7:
Today, there are no other materials or alternatives available which fulfills the chemical resistance, high temperature resistance, low coefficient of friction and biocompability the very important functions for Dürr Technik products.  With the experience of Dürr Technik in the field of material use (basic/ fundamental research) there are no alternatives on the market in the future instead of PTFE and FKM available with the positive effects for the products (chemical resistance, high temperature resistance, low coefficient of friction and biocompability)

	
	
	Answer to specific info request 8:
While fluoropolymers offer unique properties that make them highly useful for certain applications, there are some concerns about their environmental impact and safety. As a result, there is growing interest in finding alternatives to fluoropolymers. Here are a few possible alternatives: Silicone: Silicone is a synthetic polymer that is heat-resistant and has low chemical reactivity. It can be used in applications that require similar properties to fluoropolymers, such as in cookware, medical implants, and electrical insulation. Bio-based Polymers: Bio-based polymers, such as polylactic acid (PLA) and polyhydroxyalkanoates (PHAs), are derived from renewable resources and are biodegradable. They can be used in applications where fluoropolymers are currently used, such as in packaging, textiles, and biomedical devices. Ceramics: Ceramics offer high thermal resistance and low thermal expansion, making them suitable for high-temperature applications. They are also biocompatible and can be used in medical implants. Natural Materials: Natural materials, such as cotton, wool, and silk, can be used as alternatives to fluoropolymers in textiles and clothing. They offer natural breathability and can be biodegradable. Thermoplastic Polyurethane (TPU): TPU is a thermoplastic elastomer that offers good chemical resistance and elasticity. It can be used in applications where flexibility and durability are required, such as in medical devices and sports equipment. The mayor benefit of fluorpolymers is the combination of these specific caracteristics which are required for many products used in highly sophisticated technological applications. Available alternatives on the market may not offer all of the required properties as fluoropolymers (chemical resistance, high temperature resistance, low coefficient of friction and biocompability). The fluorpolymers may be suitable for certain applications where environmental impact and safety are concerns. If fluoropolymers were to be forbidden, there would likely be significant socio-economic impacts, as they are widely used in many industries, including chemical processing, electronics, cookware, and textiles. Here are a few potential impacts: 1. Increased Costs: Fluoropolymers are often used in high-performance applications where their unique properties are essential. Finding alternatives that offer similar properties may be more expensive, resulting in increased costs for manufacturers and consumers. 2. Job Losses: Many industries that rely on fluoropolymers would be affected by a ban. This would result in job losses for workers in these industries, including those involved in manufacturing, research and development, sales, marketing and all the other departments in the companies. 3. Product Innovation: Fluoropolymers have enabled the development of many high-performance products. A ban on fluoropolymers would likely require companies to invest in research and development, hopefully to find new materials that offer similar properties. This would slow down product innovation in many industries, like e mobility, low maintenance for trains, hazardous hydrogen fuel stations and medical air applications (for example in hospitals) Overall, a ban of fluoropolymers would have significant negative socio-economic impacts. Today, Dürr Technik use the substances PTFE and FKM only in case of high requirements in combination of chemical resistance, high temperature resistance, low coefficient of friction and biocompability.
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<redacted>
Privacy statement:
Privacy statement: Includes information on volumes of catalyst and products manufactured with, production know-how, number and type of products potentially affected, turnover, and this is confidential business information.
	Answer to specific info request 6:
We would like to provide specific information on the use of PFAS in the chemical industry (chemicals synthesis). See two attached documents (one non-confidential version and one confidential version).
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	Answer to specific info request 1:
Lubricants (Annex E.2.14)

	
	
	Answer to specific info request 5:
Lubricant : Annual tonnage 2022 : Solvent carrier PFPE & PTFE = 6T ;  PFPE = 37T ; PTFE=8T ; total PFAS= 51T 25% of uses it’s for high temperature condition (>180°C), in this case 50% of lubricants are evaporated in the atmosphere, so globally 6T

	
	
	Answer to specific info request 6:
PFAS carrier solvents (CAS (EC No.) 422-270-2) are used to apply an imperceptible film of PFPE oil to optimise the use of the lubricant and reduce the amount of lubricant. They are also used to clean surfaces treated with PFPE lubricants. Annual tonnage: 6T All manufacturer of lubricant using PFAS dispersion in carrier solvent are impacted and around 55 of our customers mainly in automotive industry. No technical alternative actually, solution could be to not use this carrier so the concentration and viscosity of lubricant will be very high, and not possible to spread it in a thin film.

	
	
	Answer to specific info request 7:
PTFE alternative proposed seems technically acceptable, but we must develop formulation with this new component, to be able to have a final product lubricant with the same technical performance, even if cost will be higher; and after we need time to validate all applications on different markets, especially automotive or aerospace will require a long time, over 2 years. So derogation for 5 years seems acceptable For PFPE, no alternative identified, no R&D program launched on our different suppliers. So derogation must be over 12 years

	
	
	Answer to specific info request 8:
IKV produce lubricant for many different industries, and lubricants using FluoroPolymers represent 50% of its turnover Actually, the market have no solution to substitute PFAS ? as a lubricant, so if ECHA decide to stop using of PFAS, for IKV that mean a shutdown of certain product lines, with loss of sales, cost operation to plant resizing, and 50% of people fire .  In automotive, our lubricant PFAS products are key, carmakers can't produce quality and safe vehicle if they have not these products. Same in aerospace, medical, oxygen, electronic.  All PFAS product lubricants are critical: - for electronic, PFAS lubricants guarantee quality of contact, if not, consequences are default of mechatronic on vehicle, so safety of vehicle - in bearing, PFAS lubricants are non-flammable and guarantee to be use at high temperature, so all industry using high temperature in their process will stop their production: glass, metal,.. The specific performances expected by our customers:   - the Automotive industry due to wide temperature range expected and chemical compatibility required in presence of plastics or elastomer contacts.  - Low torque on wide service temperature induces Electrical Application.  - OEM _ Vacuum pump _ Compliance with gas or oxygen liquid under pressure (avoiding any explosion).  - OEM for elastomer and plastic chemical inertia. Food Industry Compliance with NSF HX1 when high temperatures are required like bakery…  - For all industries the best resistance to high temperature allowing extended life of equipment, reduction of maintenance, productivity and a reduction of energy power consumption. So, in automotive and other high-tech industry (aerospace, medical,..), the market have no solution to substitute PFAS, so if ECHA decide to stop using of PFAS,  Customer will continue to use PFAS for their product/business , and will produce equipment out of EEA countries buying PFAS out of EEA Timing of validation, in case of one day market propose a solution:  the longer approval time is for the BAM testing : 26 weeks. Regarding the NSF approval, depending on the formulation of the product at worst 2 months. For Automotive industry, process of validation starts from 6 months to 2 years. Could be longer if many projects of substitution must be conducted in the same time.
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	General Comments:
Scope of restriction:
The definition of PFAS is too broad. It covers in particular Fluoropolymers which we regard as non-hazardous. (see Henry et al, Integrated Environmental Assessmenet and Management, Vol. 14 (3), 2018, 316-334; Korzeniowski et al, Integrated Environmental Assessment and Management, Vol 0(0), 2022, 1-30; F8Sale et al, ICRL, 1, 2022, 13-23.)
Todays Fluuropolymers we´re using are free of polymerisation aids (surfactants) and mustn´t be restricted therefore. Especially as the scope of applications we´re covering with our products play a key role in the quality control of food, water, environment, pharma, cosmetics  ... and thus enhances safety of humans.

Hazard or Exposure
We source fluoropolymer components and use them without additional post-processing.
All materials used are free from "Polymerisation Aids (surfactants)" and therefore employees are not at risk.
All products are supplied to B2B customers only and used solely in scientific, chemical laboratories. They aren´t water soluble, not taken up by cells and therefore won´t spread into nature.
see Henry et al, Integrated Environmental Assessmenet and Management, Vol. 14 (3), 2018, 316-334;
Korzeniowski et al, Integrated Environmental Assessment and Management, Vol 0(0), 2022, 1-30;
Sale et al, ICRL, 1, 2022, 13-23.)

Baseline:
We source components made of below listed fluoropolymer and use them without additional post-processing. Total tonnage is approx. 8 tons / year.
PTFE   and TFM (modified PTFE)            CAS No.   9002-84-0  (Polytetrafluorethylen)
PFA                                26655-00-5  (Polyfluroalkoxy)
PVDF                              24937-79-9
FEP                                25067-11-2 (Polyfluor(ethylen-propylen)
FKM/FPM                         64706-30-5  (Fluorkautschuk)
FFKM                            26425-79-6 (Perfluorkautschuk)

Informations on alternatives:
No PFAS free alternatives available that cover all usecases of the current system.

Information on benefits:
universal chemical resistance to all kind of reagents
high T-range of application  up to 300°C
Purity of the materials - avoidance of contaminations with metals
Microwave transparency
Hydrophobicity

Socio economic analysis:
Microwave digestion systems are mainly used in quality control and public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).
E.g. Heavy metals in foodstuffs, waste/surface/drinking water, drugs or toys, monitoring of the RoHS directive in electrical appliances, etc.
They are therefore necessary for the control and enforcement of corresponding legal regulations such as RoHS, REACH, Drinking Water Guideline, Environmental Law, Pharmaceutical Law, Directive 88/378EWG Safety of Toys, etc.
If there were no derogations to be granted, we need to evaluate the new PFAS-free (not exisitng yet) to be in agreement with the existing qualtiy controll regulations. This additional application development will result in higher product prices.
The process is controlled by means of a temperature sensor specifically developed for this application. It´s based on the optical properties of the microwave vessels (made of PTFE) in the near infrared (1-3µm, Patent No. 4412887). It´s unknown yet if alternative materials work with this temperturemeasurement concept.
Lower performing materials will lead to poorer accuracy in such analysis bearing a potential risk for the society in general.

High-pressure reactors are mainly used in research and development (universities, chemistry, pharma, automotive, materials technology, food) but also in quality control or public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).
Examples of applications are investigations of material embrittlement under hydrogen overpressure, ageing of sealing materials, the production of zeolites, nanoparticles, catalysis research, etc.
Finding alternatives for the full lining of high-pressure reactors made of PTFE will force us to redesign the high-pressure reactor interior, since the material properties (thermal expansion coefficients, notch stress, and other) will not be identical. Depending on severeness of the redesign, old products will not work with alternatives.
Lower performing materials will  hinder technological progress in these and other high tech areas.

This applies to many instruments used in chemical laboratories. Most of them use Fluoropolymers too due to their universal chemical resistance and high operation temperature. Examples: AAS, ICP-AES, ICP-MS, GC, HPLC, titrators, liquid handling systems, centrifuges, and many others more. Therefore we´re sure this is of broad interest for the whole range of laboratory equipment.

Transitional period
Even with derogations coving our products and applications it´ll be challenging to susbstitute Fluoropolymers in our products. Transitional period needed is more than 10 years.
Long-term chemical resistance to all kind of chemicals up to 300°C has to be assured for alternative materials. This requires time consuming testing and material evaluation processes.

Request for exemption:
Due to the special design of our products and the unavailability of alternative materials, it is impossible to offer to our existing customers any alternative. A supply of spare parts and continued operation of the devices would therefore be impossible. Customers will need to buy completely new equipement.
We plead therefore for a general exemption of Fluoropolymers from the group of PFAS or an derogation of more than 10 years for usage of Fluoropolymers in instruments for chemical laboratories.
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BehalfOfAnOrganisation
Org. type:
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Org. name:
Berghof Products + Instruments GmbH
Org. country:
Germany
	Answer to specific info request 1:
Sector: Lubricants Sub-Use: Sector as a whole

	
	
	Answer to specific info request 6:
a. We use PTFE paste and PTFE slide bearings as lubricants for threads sealing high pressure/temperature reactors up to 200bar & 300°C in chemical laboratories,  and as chemically resistant fluoropolymer plain bearings for applications in magnetic stirrers in high pressure/temperature reactors up to 200bar & 300°C in chemical laboratories.  We introduce < 50kg /year into EU market Polytetrafluorethylen  PTFE      9002-84-0  b. greasing of threads and fast revolving stirring shafts (up to 2500rpm), avoidance of thread and shaft seizing  universal chemical resistance to all kind of reagents high T-range of application  up to 300°C  c. All universities and public research institutions in the STEM sector Contract and public testing laboratories, R&D in chemistry, pharma, food, automotive engineering, materials engineering, mining ... Quality control labs in environment, food, chemistry, pharma, automotive engineering, materials engineering, ...  Competing companies: approx. 10 in EU  e. No PFAS free alternatives available that cover all usecases of the current system.  MoS2  based greases may be applicable for certain but not all usecases Graphite bearings may be applicable for certain but not all usecases  Alternatives are not as universally applicable as Fluoroplomers  which cannot be susbstituted one-to-one, therefore.  Application-specific solutions have to be developed and introduced into the markets. Users therefore need several devices and more operating know-how.  Conclusion: There is no ready to use alternative avaílable and development of alternative solutions will take min. 8 years.  We do not have the ressources to develop new materials but depend on suppliers in this respect. So at first, potential alternatives have to be found, extensivley tested with all kind of chemical reagents to assure.  Thus, even with derogations coving our products and applications it´ll be challenging to susbstitute Fluoropolymers in our products for all usecases.   Total estimated costs: 200.000 €  g. A derogation is needed also to continue operation of the devices already in operation. Due to the special design of these systems, it is not possible to find alternatives that are compatible with them and could therefore be offered to existing customers as alternatives. A supply of spare parts and continued operation of the devices would therefore be impossible without an exemption.

	
	
	Answer to specific info request 8:
The products are used in high-pressure reactors: High-pressure reactors are mainly used in research and development (universities, chemistry, pharma, automotive, materials technology, food) but also in quality control or public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).  Examples of applications are investigations of material embrittlement under hydrogen overpressure, ageing of sealing materials, the production of zeolites, nanoparticles, catalysis research, etc.  Consequences, if no derogations are granted:  a. Lower performing materials will  hinder technological progress in these and other high tech areas. b. Impropper corrosion protection of pressure-bearing parts leads to a potential safety issue with the operation of our high-pressure reactors   c. Additional application development will result in higher product prices.
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2023/05/04  18:04
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Org. type:
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Org. name:
Berghof Products + Instruments GmbH
Org. country:
Germany
	Answer to specific info request 1:
Sector: Medical Devices Sub-Use: Diagnostic laboratory testing  Altough these products are also used in diagnistic labs (e.g. Forensic labs, etc.) the main range of application (>90%) is within general analytical laboratories (e.g. Environmental labs, Food & Material control, Pharma, Chemistry, Mining, ...). Therefore, we would feel more compfortable with a new derogation for this usecase named for example  ´Fluoropolymers for use in laboratory equipment"

	
	
	Answer to specific info request 6:
a. Microwave heated pressure vessels for acid digestions with conc. mineral acids (HNO3, HCl, HF, H2SO4, H3PO4) up to 300°C and 100bar. The vessels are used for sample preparation in trace analysis of cations in any solid or liquid samples. E.g. Heavy metals in foodstuffs, waste/surface/drinking water, drugs or toys, monitoring of the RoHS directive in electrical appliances, etc.  They are therefore necessary for the control and enforcement of corresponding legal regulations such as RoHS, REACH, Drinking Water Guideline, Environmental Law, Pharmaceutical Law, Directive 88/378EWG Safety of Toys, ..... Applications follow international DIN, EN, ISO etc. standards or regulations like Ph.EUR. etc. The vessels must be absolutely metal-free to avoid contamination of the samples even in the sub-ppb range. In addition, the vessels must be microwave-transparent to allow microwave heating.  We introduce approx 2.500 kg / year into EU market Polytetrafluorethylen  PTFE    9002-84-0 Polyfluoralokoxy            PFA      26655-00-5  b. universal chemical resistance to all kind of reagents high T-range of application  up to 300°C Purity of the materials - avoidance of contaminations with metals Microwave transparency Hydrophobicity  c. All universities and public research institutions in the STEM sector Contract and public testing laboratories, R&D in chemistry, pharma, food, automotive engineering, materials engineering, mining ... Quality control labs in environment, food, chemistry, pharma, automotive engineering, materials engineering, ...  Competing companies: approx. 10 in EU   e. No PFAS free alternatives available that cover all usecases of the current system.  Partial substitution by Quartz glass vessel with pressure-resistant sealing caps made of Fluoroploymers may be possibel to reduce volume of Fluoropolymers used per year.  However,This isn´t useable with applications using Hydrofluoric Acid.  Approx. 20-25% of the applications require addition of Hydrofluoric acid.   There is no alternative material for applications with hydrofluoric acid (HF). Metal-free, microwave transparent, termperature and chemical resistant sealing caps for quartz vessels must then be made of Fluoropolymers again. There is no alternative material for sealing under such conditions available as yet.  The process is controlled by means of a temperature sensor specifically developed for this application. It´s based on the optical properties of the microwave vessels (made of PTFE) in the near infrared (1-3µm, Patent No. 4412887). It´s unknown yet if alternative materials work with this temperturemeasurement concept.  Therefore, completely new technologies have to be developed  Conclusion: There is no ready to use alternative avaílable and development of alternative solutions will take min. 12 years.   Completely new technology for sample digestion in analytical chemsitry has to be developed, extensively tested, validated, entered into standards (DIN, EN, ISO) before it could be marketed successfully. Whereby it is unclear how this could be done as yet. Thus, even with derogations coving our products and applications it´ll be challenging to susbstitute Fluoropolymers in our products for all usecases.   Total estimated costs: 3. Mio. €  g. A derogation is needed also to continue operation of the devices already in operation. Due to the special design of these vessels, it is not possible to find alternatives that are compatible with them and could therefore be offered to existing customers as alternatives. A supply of spare parts and continued operation of the devices would therefore be impossible without an exemption.

	
	
	Answer to specific info request 8:
Laboratory microwave systems are mainly used in quality control and public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).   E.g. Heavy metals in foodstuffs, waste/surface/drinking water, drugs or toys, monitoring of the RoHS directive in electrical appliances, etc.  They are therefore necessary for the control and enforcement of corresponding legal regulations such as RoHS, REACH, Drinking Water Guideline, Environmental Law, Pharmaceutical Law, Directive 88/378EWG Safety of Toys, etc.  If there were no derogations to be granted, we need to evaluate a new PFAS-free (not exisitng yet) technology to be in agreement with the existing quality controll regulations.   This applies to many instruments used in chemical laboratories. Most of them use Fluoropolymers too due to their universal chemical resistance and high operation temperature. Examples: AAS, ICP-AES, ICP-MS, GC, HPLC, titrators, liquid handling systems, centrifuges, and many others more. Therefore we´re sure this is of broad interest for the whole range of laboratory equipment.  Consequences, if no derogations are granted:  a. Application must be developed newly what will result in higher product prices.  b. Lab Microwave Systems are necessary for the control and enforcement of corresponding legal regulations such as Food, RoHS, REACH, Drinking Water Guideline, Environmental Law, Pharmaceutical Law, Directive 88/378EWG Safety of Toys, ..... c.  Lower performing materials will lead to poorer accuracy in such analysis bearing a potential risk for the society in general. d. Impropper corrosion protection of pressure-bearing parts leads to a potential safety issue with the operation of our microwave pressure vessels.   see also: USP <233> Schwermetalle in Arzneimittel DIN EN 13805 & LMBG §35  - Schwermetalle in Lebensmittel DIN EN 13657 - Bestimmung von Schwermetallen in Abfall, Boden DIN EN 13346 - Phosphor in Klärschlamm DIN EN 1189 - Phsophor in Wasser DIN EN 1483 Quecksilber in WAsser DIN EN 14385- A Schwermetalle in Stäuben von Verbrennungsanlagen DIN EN ISO 15587_1 - Bestimmung von Schwermetallen in Wasser DIN EN ISO 15587_2 - Bestimmung von Schwermetallen in Wasser DIN EN 63321 Schwermetalle in Elektrogeräten (RoHS)
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	Answer to specific info request 6:
a. Sub-boiling system made entirely of fluoropolymers (PFA, PTFE or TFM). Mineral acids (HCl, HNO3, HF) are purified and/or recycled by subboiling system made of Fluoroplomers. The material must be chemically resistant up to max. 150°C and must not introduce any metallic impurities.  We introduce <200 kg / year into EU market of Polytetrafluorethylen PTFE     9002-84-0 Polyfluoralokoxy  PFA                    26655-00-5  b. universal chemical resistance to concentrated mineral acids high T-range of application  up to 150°C Purity of the materials - avoidance of contaminations with metals Hydrophobicity  c. All universities and public research institutions in the STEM sector Contract and public testing laboratories, R&D in chemistry, pharma, food, automotive engineering, materials engineering, mining ... Quality control labs in environment, food, chemistry, pharma, automotive engineering, materials engineering, ...  Competing companies: approx. 10 in EU  e. No PFAS free alternatives available that cover all usecases of the current system.  Quartz glass could be used for nitric and hydochloric acid.  But  Quartz is not resistant to hydrofluoric acid (HF). There is no alternative for applications with hydrofluoric acid (HF).  Conclusion: There is no ready to use alternative avaílable and development of alternative solutions will take min. 3 years.  It is unlikely that an alternative for usage of Hydroflouric acid will be found. Thus, even with derogations coving this applications it´ll be challenging to susbstitute Fluoropolymers in it for all usecases.   Total estimated costs: 100.000 €  g. A derogation is needed also to continue operation of the devices already in operation. Due to the special design of the pressure reactors and vessels, it is not possible to find alternatives that are compatible with them and could therefore be offered to existing customers as alternatives. A supply of spare parts and continued operation of the devices would therefore be impossible without an exemption.

	
	
	Answer to specific info request 8:
Subboiling systems are mainly used in quality control and public or contract testing laboratories where high purity acids are required (materials testing, chemistry, pharma, food, environment, electronics ...).  E.g. Analysis of Heavy metals in foodstuffs, waste/surface/drinking water, drugs or toys, monitoring of the RoHS directive in electrical appliances, etc.  Consequences, if no derogations are granted:  a. Sourcing high purity acids from chemical suppliers leads to signifcantly higher costs (price comparison for nitric acid: 299,- € vs. 47,- € per Liter; Suprapur vs. p.a. grade) and increases costs for above mentioned analysis.  b. Without subboiling systems recycling of used acids isn´t possible any more.   This applies to many instruments used in chemical laboratories. Most of them use Fluoropolymers too due to their universal chemical resistance and high operation temperature. Examples: AAS, ICP-AES, ICP-MS, GC, HPLC, titrators, liquid handling systems, centrifuges, and many others more. Therefore we´re sure this is of broad interest for the whole range of laboratory equipment.
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	Answer to specific info request 6:
a. O-Rings made of Flourorubber - For chemically resistant sealing of high pressure/temperature reactors up to 200bar & 300°C in chemical laboratories. O-rings must be chemically inert and in particular protect against attack by mineral acids, halogens or alkalis (HCl, HNO3, HF, Cl2, Br2, H2SO4, NaOH, NH3, .....).    We introduce <100 kg / year into EU market Fluororubber       FKM/FPM                   64706-30-5 Perfluorinated Rubber   FFKM            26425-79-6  b. universal chemical resistance to all kind of reagents optimal sealing properties in very special usecases like Viton 208 for Hydrogen-gas etc. high T-range of application  up to 300°C hydrophobicity  c. All universities and public research institutions in the STEM sector Contract and public testing laboratories, R&D in chemistry, pharma, food, automotive engineering, materials engineering, mining ... Quality control labs in environment, food, chemistry, pharma, automotive engineering, materials engineering, ...  Competing companies: approx. 10 in EU  e. No PFAS free alternatives available that cover all usecases of the current system.  Other sealing materials do not offer this universal chemical range of application up to 300°C. Also sealing propertiers are unsurpasssed with Fluororubbers in various applications. For example, Viton 208 is the best exisiting seal for applications with Hydrogen Gas offering lowest leaking rates.  New materials that may be suitable for special applications must be extensively tested with regard to their long-term chemical resistance. This is essential for safe operation of the products up to 200bar at 300°C.   Different Silicon caoutchouc O-Rings may be applicable for certain usecases. Temperature is limited with Silicon caoutschouc to max. 150°C. Re-design to cool flanges is required therefore. Application-specific solutions have to be developed and introduced into the markets. Users therefore need several solutions and more operating know-how.  Conclusion: There is no ready to use alternative avaílable and development of alternative solutions will take min. 8 years.  WWe do not have the ressources to develop new materials but depend on suppliers in this respect. So at first, potential alternatives have to be found, extensivley tested with all kind of chemical reagents to assure.  Thus, even with derogations coving our products and applications it´ll be challenging to susbstitute Fluoropolymers in our products for all usecases.   Total estimated costs: 500.000 €  g. A derogation is needed also to continue operation of the devices already in operation. Due to the special design of the pressure reactors and vessels, it is not possible to find alternatives that are compatible with them and could therefore be offered to existing customers as alternatives. A supply of spare parts and continued operation of the devices would therefore be impossible without an exemption.

	
	
	Answer to specific info request 8:
High-pressure reactors are mainly used in research and development (universities, chemistry, pharma, automotive, materials technology, food) but also in quality control or public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).  Examples of applications are investigations of material embrittlement under hydrogen overpressure, ageing of sealing materials, the production of zeolites, nanoparticles, catalysis research, etc.  Consequences, if no derogations are granted:  a. Lower performing materials will  hinder technological progress in these and other high tech areas. b. Impropper corrosion protection of pressure-bearing parts leads to a potential safety issue with the operation of our high-pressure reactors c. Additional application development will result in higher product prices.   This applies to many instruments used in chemical laboratories. Most of them use Fluoropolymers too due to their universal chemical resistance and high operation temperature. Examples: AAS, ICP-AES, ICP-MS, GC, HPLC, titrators, liquid handling systems, centrifuges, and many others more. Therefore we´re sure this is of broad interest for the whole range of laboratory equipment.
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	Answer to specific info request 6:
a. High pressure reactors and pressure vessles with corrosion protection coating or lining made of PFA or PTFE: To protect metal parts against corrosion in chemical laboratories, especially against mineral acids or alkalis. For the safe operation of high-pressure reactors, pressure-bearing parts, temperature or pressure sensors are protected against chemical attack.This must be chemically inert and in particular protect against attack by mineral acids, halogens or alkalis (HCl, HNO3, HF, Cl2, Br2, H2SO4, NaOH, NH3, .....).   We introduce <750 kg / year into EU markett  Polytetrafluorethylen  PTFE      9002-84-0  Polyfluoralokoxy   PFA                26655-00-5 Polyfluor-ethylene-propylene   FEP        25067-11-2  b. universal chemical resistance to all kind of reagents high T-range of application  up to 300°C hydrophobicity  c. All universities and public research institutions in the STEM sector Contract and public testing laboratories, R&D in chemistry, pharma, food, automotive engineering, materials engineering, mining ... Quality control labs in environment, food, chemistry, pharma, automotive engineering, materials engineering, ...  Competing companies: approx. 10 in EU  e. No PFAS free alternatives available that cover all usecases of the current system.  Glass or ceramic coating may be applicable for certain usecases but don´t provide universal chemical resistance like Fluoroploymers. Long-term adherence of these coatings on base alloys of the reactors must be assured and has to be evaluated. Weakening pressure-bearing parts due to chemical attack with high pressure reactors increase risks of operators.   Conclusion: There is no ready to use alternative avaílable and development of alternative solutions will take min. 8 years.  We do not have the ressources to perform basic materialscience on coating materials. So at first, potential alternatives have to be found, extensivley tested with all kind of chemical reagents to assure. Thus, even with derogations coving our products and applications it´ll be challenging to susbstitute Fluoropolymers in our products for all usecases.   Total estimated costs: 1 Mio. €  g. A derogation is needed also to continue operation of the devices already in operation. Due to the special design of the pressure reactors and vessels, it is not possible to find alternatives that are compatible with them and could therefore be offered to existing customers as alternatives. A supply of spare parts and continued operation of the devices would therefore be impossible without an exemption.

	
	
	Answer to specific info request 8:
High-pressure reactors are mainly used in research and development (universities, chemistry, pharma, automotive, materials technology, food) but also in quality control or public and contract testing laboratories (materials testing, chemistry, pharma, food, environment, electronics ...).  Examples of applications are investigations of material embrittlement under hydrogen overpressure, ageing of sealing materials, the production of zeolites, nanoparticles, catalysis research, etc.  Consequences, if no derogations are granted:  a. Lower performing materials will  hinder technological progress in these and other high tech areas. b. Impropper corrosion protection of pressure-bearing parts leads to a potential safety issue with the operation of our high-pressure reactors c. Additional application development will result in higher product prices.   This applies to many instruments used in chemical laboratories. Most of them use Fluoropolymers too due to their universal chemical resistance and high operation temperature. Examples: AAS, ICP-AES, ICP-MS, GC, HPLC, titrators, liquid handling systems, centrifuges, and many others more. Therefore we´re sure this is of broad interest for the whole range of laboratory equipment.
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Attachment:


<redacted>
Privacy statement:
contains non-public/sensitive technical and business information and trade secrets
	General Comments:
Please see non-confidential attachment for our general comment.

	
	
	Answer to specific info request 1:
Our comments apply to the sanitary industry sector, a sector not yet identified in Annex XV restriction report. See Comments on Question 6.

	
	
	Answer to specific info request 6:
All uses in the sanitary industry are missing. In the non-confidential attachment, we provide detailed information on three exemplary use cases of PFASs in sanitary industry. They all have in common, that they are bound to strict normative requirements, approvals, and certifications. A change to a PFAS free alternative is not feasible within the 18 month transition period nor the 5-year derogation period. Therefore, we request a 12-year derogation period for application in the sanitary industry.
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Attachment:


<redacted>
	Answer to specific info request 6:
See attachments in Sections IV and V below.
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Regulation on fluorinated refrigerants for high-temperature heat-pumps: reasons for a 
time-limited derogation to ensure a smooth energy transition 


Paul-M. Bever, Cordin Arpagaus, Stefan Bertsch 


Ostschweizer Fachhochschule, Institut für Energiesysteme 


Zusammenfassung 


Hochtemperatur-Wärmepumpen für den industriellen Einsatz erfordern Kältemittel mit einem 


anspruchsvollen Leistungsprofil: 


• Die Wärmeversorgung sollte vorzugsweise unter subkritischen Bedingungen erfolgen, was 


eine hohe kritische Temperatur des Kältemittels erfordert.  


• Die Füllmenge des Kältemittels ist höher, was bedeutet, dass Entflammbarkeit und Toxizität 


für das Sicherheitsmanagement an Bedeutung gewinnen. 


Im Hinblick auf ihre thermodynamischen Eigenschaften eignen sich mehrere Kohlenwasserstoffe 


(natürliche" Kältemittel) einerseits und teilhalogenierte Fluorolefine (HFO) oder teilhalogenierte 


Fluorolefine (HCFO) andererseits für den Einsatz in industriellen Wärmepumpen und können sich 


gegenseitig ersetzen.  


Die Nachteile fluorierter Kältemittel hinsichtlich ihres Treibhauspotenzials sind mit der 


Markteinführung von HFOs und HCFOs entweder irrelevant geworden oder werden durch die 


Vermeidung der CO2-Emissionen aus der Verbrennung fossiler Brennstoffe bei weitem 


überkompensiert. Die Freisetzung von HFOs und HCFOs kann jedoch zur Bildung und Anreicherung von 


Abbauprodukten in der Atmosphäre führen, was die EU-Kommission zu einem Vermarktungsverbot in 


der EU veranlasst. Daher gerät die Verwendung von fluorierten Gasen als Kältemittel für die 


industrielle Energieerzeugung derzeit zweifach unter regulatorischen Druck: durch die Überarbeitung 


der F-Gas-Verordnung und eine weitreichende Beschränkung der fluorierten Stoffe im Rahmen von 


REACH. 


Aber auch Kohlenwasserstoffen und Ammoniak als mögliche Substitute weisen deutliche Nachteile 


auf, insbesondere ihre Entflammbarkeit und Toxizität. Einige Kohlenwasserstoffe können aufgrund 


ihrer Kanzerogenität als "besonders besorgniserregende Stoffe" eingestuft werden, d. h. Ersatzstoffe 


können selbst Gegenstand der Substitution werden. So könnte z. B. eine anstehende Überarbeitung 


der REACH-Verordnung weitere Beschränkungen für Kohlenwasserstoff-Kältemittel vorsehen. 


Generell sollte ein Vermarktungsverbot von Kältemitteln für den Einsatz in Hochtemperatur-


Wärmepumpen im industriellen Bereich allein aufgrund von Gefahrstoffmerkmalen kritisch geprüft 


werden. Bei diesen Verwendungen sind die Risiken sowohl für natürliche Kältemittel als auch für 


HFOs/HCFOs beherrschbar, indem diffuse Emissionen durch sorgfältige Überwachung und Wartung 


von Wärmepumpen vermieden werden.  


Die schnelle und nachhaltige Einführung von Hochtemperatur Wärmepumpen in bestehende 


industrielle Produktion erfordert Verlässlichkeit und Designfreiheit. Daher muss bei einem 


Vermarktungsverbot eine ausreichende Übergangszeit vorgesehen werden, um die laufende 


Energiewende in der industriellen Produktion nicht auszubremsen. Die geplante REACH Beschränkung 


sollte mindestens eine fünfjährige Ausnahmeregelung für HFOs und HCFOs als Kältemittel in 


Hochtemperaturwärmepumpen vorsehen. 
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Abstract 


High-temperature heat pumps for industrial use require refrigerants with an advanced performance 


profile for the following reasons: 


• heat should preferably be supplied under sub-critical conditions, which requires a high critical 


temperature of the refrigerant,  


• the refrigerant charge is higher than in domestic or automotive heat pumps or air conditioning 


systems, so flammability and toxicity are more relevant for safety management. 


Considering their thermodynamic properties, several hydrocarbons (“natural” refrigerants) on the one 


side and hydrofluoroolefins (HFOs) or hydrochlorofluoroolefins (HCFOs) on the other side are suitable 


for use in industrial heat pumps and can mutually replace each other.  


The disadvantages of fluorinated refrigerants regarding their greenhouse warming potential either 


have become irrelevant with the market introduction of HFOs and HCFOs or are outbalanced by far by 


avoiding current CO2 emissions from the incineration of fossil fuels. However, the release of HFOs and 


HCFOs may lead to the formation and accumulation of degradation products in the atmosphere and 


drives the attempt to phase them out in the EU. Moreover, regulatory pressure from two sides 


threatens the use of fluorinated gases as refrigerants for industrial energy production: the revision of 


the F-gas regulation and a broad restriction of fluorinated substances under REACH. 


Flammability and toxicity are distinct disadvantages of hydrocarbons and ammonia. Therefore, some 


hydrocarbons may qualify as “substances of very high concern,” i.e., substitutes may become subject 


to substitution. For example, a pending revision of REACH may add further restrictions for hydrocarbon 


refrigerants. 


In industrial high-temperature heat pumps, risks for natural refrigerants and HFOs/HCFOs can be 


mitigated by avoiding diffuse emissions through diligent monitoring and maintenance of heat pumps.  


Retaining design flexibility will be critical to introducing heat pump technology into industrial 


production. Therefore, any phase-out must allow sufficient transition time to continuously foster 


energy efficiency in the industrial heat supply. The REACH restriction should therefore grant a 5-year 


derogation period for HFOs and HCFOs as refrigerants in high-temperature heat pumps. 
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1 Introduction 


While cooling machines and heat pumps for the building sector are well-established technologies 


operating in similar temperature ranges, industrial heat pumps operate at significantly higher 


temperatures and require more design flexibility since they have to be integrated into existing 


production environments (Figure 1). Bless et al. (2022)i and Arpagaus et al. (2022)ii have identified 


uncertainties and the costs of integration as major challenges for establishing heat pump technology 


in the industry. 


 


Figure 1: Typical temperature ranges of cooling machines, heat pumps for the building sector, and industrial heat pumps. 


Usually, industrial heat pumps use waste energy rather than ambient heat (air or brine). They may 


generate low-pressure steam, which can transform mechanical vapor recompression into very high-


temperature steam. In the “medium” temperature range of 50°C to 130°C, a number of refrigerants 


are thermodynamically suitable. Nevertheless, the state of technology still requires substantial 


development work. The reasons are:  


• a larger variety of process conditions, like temperatures of heat source and sink, 


• large amounts of heat at high-temperature levels and larger quantities of refrigerants, 


• space and infrastructure constraints in existing production environments. 


Arpagaus (2023)iii published an overview of 33 commercially available high-temperature heat pumps, 


see Table 7. Seventeen of these heat pumps are at a technical readiness level (TRL) of 9 (out of 10)1, 


many of them in the very high-temperature range.  Out of these 17 heat pump systems, 7 are operated 


with water or water/ammonia, while 7 others contain fluorinated refrigerants. Heat pump systems 


with hydrocarbons are still at TRLs below 9.  


 
1 The author cautions that the information in this overview has been provided by the suppliers without third-party validation and was 


provided as an indicative basis and may be different in final installations depending on application-specific parameters. 
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This demonstrates the importance fluorinated refrigerants still have for establishing heat pump 


technology in energy production for industrial use. 


Regulatory pressure from two sides is increasing, threatening the use of fluorinated refrigerants for 


industrial energy production, i.e., the medium temperature range: the revision of the F-gas regulation 


and a very broad restriction under REACH covering the entire substance family of PFAS (per- and 


polyfluoroalkyl substances).  


The current paper looks at the consequences of a ban on these refrigerants, i.e., the availability and 


viability of substitution products.  


The objective is to offer information for increasingly complex regulatory decision taking. These 


decisions must consider both, a timely energy transition and environmental protection.  


2 Background 


2.1 Refrigerants considered in this paper 


The focus is on refrigerants, which allow heat pump operation in a temperature range between 60 °C 


(heat source) and 130 °C (heat sink) (see the blue bar in Figure 2). This diagram shows the vapor 


pressure curves for the refrigerants in Table 1. Due to their low critical temperatures, the chosen 


temperature range leads to the deselection of propane (R290) and some of the HFOs, which are 


frequently used for residential heat pumps. Water was deselected for its vapor pressure below 1 bar 


at temperatures below 100 °C. However, the diagram demonstrates the attractiveness and uniqueness 


of water as a refrigerant for very high temperatures. 


 


Figure 2: Comparison of thermodynamic data for various refrigerants (Data source: REFPROP). 
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Table 1: Refrigerants considered in this paper. 


 


Most of the refrigerants in Table 1 are already contained in a review comparison of refrigerants 


regarding their process performance, published by Arpagaus et al. (2018). iv 


2.2 Driver for upcoming regulation: persistence in the environment 


The EU chemical law REACH regulates the manufacture, placing on the market or use of chemical 


substances in the EU. 


A prerequisite for a restriction under REACH is that a substance poses an unacceptable risk to human 


health or the environmentv. A restriction forbids the production, placing on the market or using a 


substance on its own, in mixtures or in articles (e.g., in heat pumps). Risk means that a substance has 


a hazardous property and either man or the environment is exposed to this hazard. In the case of the 


PFAS family PFAS (per- and polyfluoroalkyl substances), the hazard common to all family members is 


their own persistency or the persistency of their final degradation products. Persistency has been 


considered to be a hazard category of “very high concern” only in the combination with toxicity and 


bioaccumulation, but not by itself. Other hazard properties, like endocrine disruption, are only 


attributable to some members of the PFAS substance family. 


The German Environment Agency UBA has published a comprehensive review of the environmental 


effects which emissions of unsaturated F-gases and TFA formation may have in the atmosphere as well 


as in soil and water bodies after precipitationvi. Critique or support of this assessment is beyond the 


scope of this paper. Publications of the European Association for Fluro Chemical Producers, EFCTC.vii, 


viii put forward a different perspective with fewer concerns regarding TFA formation.   


The UBA report projects a rise in emissions and TFA formation by 2050 as the result of the replacement 


of fluor hydrocarbons by HFOs and an unintentional release of these chemicals during operation. 


Currently, the main source of these emissions is mobile air conditioning systems, mostly for cars. This 


is important to note because stationary heat pumps for industrial applications, which are the focus of 


the current comparison, can be designed, operated and maintained with much lower leakage rates of 


refrigerants. EFCTC disputes a risk of TFA accumulation in the atmosphere presenting evidence that 


several HFOs and HCFOs decompose into TFA at a low rate compared to HFOs. 


Substance Chemical name Molecular formula
Tcrit, 


°C


Pcrit, 


bar


R717 ammonia NH3 132,4 114


R290 propane C3H8 96,7 43


R600 n-butane C4H10 152,0 38


R600a isobutane C4H10 134,7 36


R601 n-pentane C5H12 196,6 34


cyclo-pentane C5H10 238,6 46


R 1234yf 2,3,3,3-tetrafluoropropene CF3CF=CH2 94,7 34


R 1234ze(Z) (1E)-1,3,3,3-tetrafluoropropene trans-CF3CH=CHF 150,1 35


R 1336mzz(Z) (2Z)-1,1,1,4,4,4-hexafluorobutene cis-CF3CH=CHCF3 171,4 29


R 1224yd(Z) cis-1-chloro-2,3,3,3-tetrafluoropropene cis-CF3CF=CHCl 155,5 33


R 1233zd(E) (E)-1-chloro-3,3,3-trifluoropropene trans-CF3CH=CHCl 166,5 36


R 245fa 1,1,2,2,3-pentafluoropropane CHF2-CF2-CHF-CH2 153,9 37


hydrocarbons


inorganic refrigerants


HFO


HCFO


HFC
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2.3 Revision of the F-gas regulationix (2022/0099(COD)) 


The F-gas regulation in its current form distinguishes between fluorinated greenhouse gases and 


“other fluorinated greenhouse gases subject to reporting”, see Figure 3. For HFOs and HCFOs, the 


regulation only requires reporting on production, import, export, feedstock use and destruction.   


 


Figure 3: Market restrictions under the F-gas regulation. 


A revision of the F-gas regulation is in progress and may tighten the phase-down schedule as well as 


the rules for HCFOs and HFOs: in an amendment to the Commission proposal, the European Parliament 


(EP) has suggested also covering HFOs/HCFOs by bans with a phase-out date 1 January 2028.  The 


Council position at the start of trilogue negotiations proposes a phase-out date only for refrigerants 


with GWP > 150, which would not include HFOs/HCFOs. 


Whether the EP proposed phase-out dates will find their way into the finally adopted text will be 


subject to negotiations between Commission, Parliament, and Council. If the three institutions find an 


agreement within the first reading, the revised F-gas regulation may enter into force as early as 2024.  


2.4 Restriction for PFAS under REACH  


The EU plans a restriction under REACH to ban PFAS, i.e., a group of several thousand substances, 


which are chemically similar and have comparable hazard properties. The European Chemical Agency 


ECHA published the draft proposal on February 7, 2023x. ECHA initiated a public consultation on 


22 March 2023, which will last until September 2023. After adoption by the European Parliament and 


Council, a restriction may become effective within the next three years (minimum 18 months after 


entering into force).  The following summary is based on the proposal, which may still change during 


consultation. 


HFCs, HFOs or HCFOs fall into the scope of the restriction.  
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The restriction proposalxi covers a very broad scope: “the manufacture, placing on the market, as well 


as the use of PFASs as such and as constituents in … articles ...“  


Regarding uses, the proposal states: “All uses of PFASs are covered by this restriction proposal, … 


unless a specific derogation has been formulated.” The Commission is considering two restriction 


options (RO): 


• RO 1: a full ban with no derogations and an 18-month transition time. 


• RO 2 (favored by dossier submitters): a full ban with use-specific time-limited derogations (18-


month transition period plus either a five- or 12-year derogation period). 


Suggested criteria for time-limited derogations: 


Table 2: Duration of time-limited derogations under the PFAS restriction, option 2x 


18-month transition 
period 


5 years after the transition 
period ends  


12 years after the transition 
period ends  


Default case Currently, no technically and 
economically feasible alternatives 
on the market, but possible 
alternatives to PFAS use are still in 
the development phase  


No technically and economically 
feasible alternatives on the market 
and will likely not become available 
in the near future, or 


 known alternatives are currently 
not available in sufficient 
quantities on the market or cannot 
be implemented before the 
transition period ends.  


certification or regulatory approval 
of PFAS-free alternatives cannot be 
achieved within a five-year 
derogation period. 


 


So far, under RO 2, a number of derogations for HVACR equipment (Heating, Ventilation, Air 


Conditioning and Refrigeration) have been proposed. The one relevant for high-temperature heat 


pumps in industrial applications refers to existing plants and would allow the 12-year transition time:  


i.  maintenance and refilling of existing HVACR equipment … and for which no drop-in alternative 


exists until 13.5 years after EiF; 


The availability of alternatives is a prerequisite for REACH restrictions. The registration dossier 


considers butane, pentane, and heptane as suitable alternatives2, but acknowledges uncertainties 


regarding industrial heat pumps3.  


Considering the criteria in Table 2 and a lack of maturity for alternative heat-pump refrigerants, see. 


Chapter 1, we believe that a derogation period of 5 years is appropriate. 


 


 
2 “Heat pumps will have to produce steam at a temperature of about 160 °C or higher if fossil steam boilers are to be phased out as this is a 
kind of standard in current steam systems. Even 250 °C is used in some drying processes where dry saturated steam is needed because of its 
hygroscopicity. No universal non-PFAS refrigerant is suitable for all applications up to about 230 °C. However, the hydrocarbons butane 
(R600), iso-butane (R600a), pentane (R601) and heptane (R603) are applicable solutions. For temperatures in the range 230 to 250 °C, 
steam (R718) is an option.” 
3 “For the industrial market particularly, there appear to be specific niches where alternatives are unable to provide the conditions required 
for some processes.” 
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2.5 Planned revision of REACH: phase out of “substances of very high concern” (SVHC) 


An aspect relating to hydrocarbons as potential substitutes may result from a pending revision of 


REACH. Currently, no formal revision proposal has been submitted by the Commission. Therefore, the 


following considerations are based on legislative concepts, which may still change even before the 


proposal enters the legislative process. 


The Commission plans to introduce the concept of a “generic approach to risk management” (GARM), 


i.e., automated market ban for substances, which fit into the category of “substance of very high 


concern”. This category will likely include carcinogens and mutagens and may be extended to other 


hazard categories. This mechanism could lead to an overall broadening of market restrictions for 


refrigerants, see Figure 4.  


 


Figure 4: Current and future regulatory pressure on refrigerants 


3 Heat pump performance and cost 


We compared the system performance, i.e., the energy efficiency (coefficient of performance, COP) 


and the volumetric heat capacity (VOC) as an indicator for the size of the compressor and system 


(closely related to the investment cost), for the refrigerants in Table 1. 


We looked at a simple heat-pump cycle for the following refrigerants, see also:  


• synthetic hydrofluorocarbon olefins (HFOs) and HFOs containing Chlorine (HFCOs). We have 


chosen these refrigerants because they are suited for high temperatures and have a relatively 


low global warming potential (GWP) and ozone depletion potential (ODP); another aspect was 


the availability of thermodynamic property data; the established hydrofluorocarbon (HFC) 


R245fa was added as a reference, although it is being phased down and hence no viable 


alternative, 


• natural refrigerants, i.e., hydrocarbons with suitable thermodynamic properties and ammonia. 


We left out propane because its critical temperature is too low for the chosen boundary 


conditions. 


Boundary conditions for this calculation:  


• evaporation temperature: 60°C, condensation temperature: 130 °C 


• subcooling in the condenser and superheating in the evaporator: 5 K 
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• isentropic efficiency of the compressor: 0.7 (no assumptions made regarding the dependence 


on pressure levels) 


For results, see Table 8. For more details on the methodology compare with Arpagaus et al. (2018)iv  


Figure 5, displays a benchmarking of the volumetric heat capacity of the heat pump and the coefficient 


of performance.  


 


Figure 5: Benchmarking of various refrigerants, evaporation temperature 60°C, condensation temperature 90°C 


• The hydrocarbons cover a broad range: The two butanes perform well regarding the 


volumetric heat-capacity, but less so regarding the COP. The reverse is the case for the 


pentanes: they show a low volumetric heat capacity which would result in large and expensive 


equipment. At the same time, cyclopentane is best in class regarding the COP value. The HFOs 


and HCFOs are “in between”. 


• The differences between the refrigerants regarding the COP are smaller than the variations 


regarding the volumetric heat capacity.  


• For the sake of comparison, we assumed that the compressor efficiency of 0.7 is the same for 


all refrigerants included in the benchmarking. Own experimental data obtained with a piston 


compressor suggest that this value correlates with the density at the inlet of the compressor 


and should therefore be generally lower for refrigerants with high normal boiling points and 


critical temperatures. However, application-specific compressor designs may overcome this 


disadvantage.  


• Inorganic refrigerants like ammonia, CO2 or water have not been included in the diagram. CO2 


is supercritical at temperatures above 31 °C, which is a disadvantage to producing steam. 


Water exhibits a vacuum pressure (0.2 bar, absolute) at the evaporator temperature and 


would require a large compressor. Ammonia`s critical temperature yields a low COP at the 
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condensation temperature of 130 °C. The VHC of Ammonia and the COP of water are much 


higher than the values for the other fluids and therefore are shown separately in Table 3. 


•  


Table 3: Results for water and ammonia, percentage range of the benchmark. 


 Ammonia Water  


Vol. heat-capacity >500% 12% Very low density and pressure 
of water at compressor inlet. 


COP 76% 138% Ammonia in condenser close to 
the critical point 


 


• A use of ammonia and water in a two-stage heat pump (ammonia at temperature up to 110°C, 


water at pressure level above ambient pressure) would provide an energy-efficient, but 


complex “functional” alternative to the operation of a 1-stage heat pump with a fluorinated 


refrigerant, see also Table 7. 


4 Other features of the refrigerant comparison 


4.1 Process safety: toxicity and flammability 


The overview in Table 4 taken from Arpagaus et al. (2018)iv and adapted for this paper, classifies natural 


and synthetic refrigerants according to their flammability and acute toxicity. The scheme shows that 


in the preferred class A1 (low toxicity, no flame propagation) apart from water and CO2, only HFOs and 


HCFOs are available.  


For visualization, butane and pentane were added to the ASHRAE B3 classification. Butane and pentane 


are very hazardous substances according to the legally binding (”harmonized”) EU classification with 


respect to carcinogenicity, mutagenicity and aspirational toxicity.   
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Table 4: Safety group classification of refrigerantsii, according to DIN EN 378-1 and ASHRAE, A: lower toxicity, B: higher 
toxicity, 1: no flame propagation, 2: lower flammability (2L: “mildly flammable”), 3: higher flammability 


 


 


Table 5: Harmonized classification of potential hydrocarbon refrigerants, taken from the ECHA data basexii (3 Apr. 2023) 


 


For a definition of toxicological endpoints and explanations of acronyms see foot-note4 or the 


regulation itself. 


 
4 CMR: includes carcinogenicity, germ cell mutagenicity or reproduction toxicity. Each of these three hazard features contain categories 1A, 
1B and 2, with 1A and 1 B being the most severe levels. Criteria: 
for carcinogenicity: substances known (1A) or presumed (1B) to have carcinogenic potential for humans, classification is largely based on 
human evidence (1A) or animal tests (1B) 


(R600, 
R600a, 
R601)


„B3extended
“ 


*)


R290A3higher


Fl
am


m
ab


ili
ty


B2A2


lower
R717B2L


R1234ze(E), 
R1234yf


A2L


R245faB1


R1336mzz(Z), 
R1336mzz(E), 
R1233zd(E), 
R1224yd(Z), 
R718, R744


A1
no flame
propa-
gation


higherlower


Toxicity


*): Substances are included in A3, rather than in the established category 
B3; a category B3extended has not been defined under ASHRAE.
The substances are added here to visualize the severity of the EU 
harmonized classification.


name CAS number


n-propane 74-98-6


cyclo propane 75-19-4


n-butane 106-97-8


iso butane 75-28-5


n-pentane 109-66-0


iso pentane 78-78-4


cyclo pentane 287-92-3


hexane 110-54-3 asp. toxicity


cyclo hexane 110-82-7 asp. toxicity, aquatic toxicity (acute and 


chronic)


CMR, pot SVHC


asp. toxicity


EU harmonized classification (only cat. 1)


ECHA inventory (explanation in footnote)


Substance
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4.2 Greenhouse gas emissions 


SMARDT OPK5 proposed an indicative estimate of the greenhouse gas emission associated to the 


operation of a heat-pumps operated with a particular refrigerant (TEWI: Total Equivalent Warming 


Impact). The method quantifies greenhouse gas emissions during the life cycle of the heat-pump. The 


TEWI value is composed of three contributions: 


TEWI =  


 Leakage during operation (1 % of the charge per year) 


 + recovery loss  


 + secondary GHG emissions based on the local power-mix. 


The latter term allows to differentiate based on the efficiency of the actual refrigerant and constitutes 


the largest contribution to TEWI, see Table 6 and Figure 6. The required electric power for a fictious 


heat-pump cycle delivering 1 MW heat has been taken from the simulation results in Table 8. 


 


 


Table 6: Results of TEWI Benchmarking 


 


 
for germ cell mutagenicity 1A/1B: substances known to induce heritable mutations or to be regarded as if they induce heritable mutations 
in the germ cells of humans. 
Aspirational toxicity: Substances known to cause human aspiration toxicity hazards or to be regarded as if they cause human aspiration 
toxicity hazard. 
Aquatic toxicity: short (acute) and long term (chronic) toxicity for aquatic life. 
Potential SVHC: very hazardous chemicals are identified as substances of very high concern in a formal process. Substances with CMR 
properties, cat. 1A or 1B, are prioritized for this process. The legal consequence is of a SVHC identification is a phase out.  
https://www.opk.de/information/was-ist-tewi 
 


GWP Electric energy 


demand, 


kW


Leakage, recovery 


loss 


secondary 


contribution


total


ammonia 0 340,1 0 0 1.142.883 1142883


isobutane 3 288,3 3 3 968.545 968551


n-Butane 4 274,8 4 4 923.306 923314


n-Pentane 5 256,0 5 5 860.326 860336


Cyclopentane 5 252,8 5 5 849.553 849563


R1233zd(E) 1 268,5 1 1 902.094 902096


R1234ze(Z) <1 277,5 1 1 932.235 932235


R1336mzz(Z) 2 261,6 2 2 879.000 879004


R1224yd(Z) <1 271,8 1 1 913.384 913384


R245fa 858 271,9 858 858 913.520 915236


electric heater ("COP" = 1) 1000,0 3.360.000


TEWI contributions, kg CO2eq./a



https://www.opk.de/information/was-ist-tewi
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Figure 6: Result of TEWI benchmarking. 


The largest contribution to the TEWI value comes from the secondary emissions, i.e. the production of 


the electric energy for the compressor. Note, that a German energy mix has been assumed, with 420 


g CO2 emissions per kWhxiii. All other contributions are negligible (< 1%) even for the HFC R245fa. 


Disregarding ammonia, the differences are the same within a band-width of ±5%. Ironically, ammonia, 


which has a GWP = 0 but a relatively high energy consumption during operation, performs worst. Due 


to its efficient performance, cyclopentane is “best in class”. 


GWP Greenhouse Warming Potential


L annual leakage rate 1%


n life time of heat pump 10 years


t operating time of heat pump 8000 h/a


m refrigerant charge 100 kg


1-αrecov ery recycling loss 0,1


Eannual kWh


β CO2 emissions per kWh 0,42 kg/kWh


TEWI = (GWP * L * m) + (GWP * m * [1-αrecovery]/n) + (Eannual * β)


Eannual = Pel * t= 1 MW / COP * t


of charge per year, 


annual electric energy demand resulting from 


simulation assuming 1 MW heat supply
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However, when the power mix for electricity supply would be carbon neutral, recovery and diffusion 


losses have more influence. In this case, ammonia would be superior while the HFC becomes 


disadvantageous due to its high global warming potential. HFOs and HCFOs remain favourable.  


Note, that an electric heated boiler would result in the highest TEWI value, by far; see bottom line of 


Table 6. 


 


 


 


 


 


5 Summary and Conclusion 


Considering their thermodynamic properties, fluorinated refrigerants can be replaced by natural 


refrigerants considering the mounting regulatory pressure and the risk that they will not be available 


on the EU market in the near future. It is both, a business decision, and a matter of pending regulation, 


how fast this substitution happens. Predictability and the relatively low degree of maturity should 


guide the regulatory decisions. 


There are some natural refrigerants, notably the pentanes, which “on paper” show a superior 


efficiency as refrigerants for a high-temperature heat-pump. Their downside is that due to their lower 


volumetric heat capacity they require larger equipment, notably compressors and heat exchangers, 


due to their lower volumetric heat capacity. This causes higher investment cost and thus slows down 


the motivation of companies to engage in a sustainable energy transition. They also show higher 


flammability and toxicity.  


The remaining global warming potential of the HFOs and HCFOs is irrelevant:  


• The GWP is strongly reduced and less than the one for the hydrocarbons. 


• The contribution to global warming resulting from well-sealed industrial plants (losses of 1 % 


of the hold-up) is small compared to the CO2-emission saving from the heat pump and with 


the current power-mix even marginal compared to the differences of the resulting energy 


efficiencies. (This generally puts the proportionality of a F-gas ban in question.)  


As the ecotoxicological concern “persistency”, which drives the REACH restriction on HFOs and HCFOs, 


relates to products of degradation under atmospheric conditions, it seems disproportionate to ban 


substances (for use in high-temperature heat pumps) which are handled under strictly controlled 


conditions in closed apparatuses; even more so, considering risks of explosions and the chemical 


hazard properties of the substitution products.  


In summary, if minimization of leakage to the extent possible in industrial applications becomes 


mandatory, neither the safety properties nor the remaining impact of the refrigerants and their 


degradation products is a relevant concern. 
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If the Commission chooses to regulate the use of fluorinated refrigerants in industrial high-


temperature heat pumps by a restriction under REACH, a time-limited derogation of at least 5 years 


seems appropriate given that some of the non-PFAS refrigerants have limitations, the technology is 


still in the developing phase and considering the high urgency to establish the heat-pump technology 


in industrial production and thus contribute to the energy transition towards climate neutrality. 


Acronyms 


COP coefficient of performance 


GWP Global warming potential 


HC Hydro-Carbon 


HCFO Hydro-Chloro-Fluoro-Olefins 


HFC Hydro-Fluoro-Carbon 


HFO Hydro-Fluoro-Olefins 


ODP Ozone depleting potential 


TFA trifluoroacetic acid 


UBA Umweltbundesamt, German Environment Agency  


VHC volumetric heat capacity, MW/m³ 
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Table 7: New Developments and Products for Supply Temperatures above 100 °C, Arpagaus (2023)iii
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Table 8: System performance with different refrigerants, simulation results 


 


Evaporation temperature 60 °C


Condensation temperature 130 °C


delta T IHX 5 K


Subcooling 5 K


Superheating 5


efficiency compressor 0,7


heat flow condensor 1 MW


Exit compressor Mass Flow el. Power COP vol. Heat-Capacitypressure ratio


Tcrit pcrit pressure Dens1 pressure temp.


°C bar bar m³/kg bar °C t/h MW  - kW/m³  -


ammonia 132,4 113,6 26,1 12,1 108,9 401,7 2,4 0,3 2,95 18099 4,2


isobutane 134,7 36,3 8,7 15,5 33,6 209,3 9,3 0,3 3,62 5987 3,9


n-Butane 152,0 38,0 6,4 11,3 26,3 207,6 8,4 0,3 3,77 4850 4,1


n-Pentane 196,6 33,7 2,1 4,6 11,0 197,2 8,2 0,2 4,04 2040 5,1


Cyclopentane 238,6 45,8 1,4 2,9 8,0 214,2 7,2 0,2 4,03 1463 5,6


R1233zdE 166,5 36,2 3,9 15,2 19,1 220,2 15,9 0,3 3,83 3435 4,9


R1234ze(Z) 150,1 35,3 5,2 17,6 24,5 226,7 14,7 0,3 3,71 4305 4,7


R1336mzz(Z) 171,4 29,0 2,4 12,0 13,5 201,9 18,2 0,3 3,98 2368 5,5


R1224yd(Z) 155,5 33,4 4,4 19,6 21,1 216,4 18,7 0,3 3,81 3767 4,8


R245fa 153,9 36,5 4,6 18,4 23,5 214,7 16,1 0,3 3,81 4110 5,1


Entrance compressor
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Classification: General Business Use  


SHPP’s Inputs to the Public Consultation Comments to  


Annex XV PFAS Restriction Proposal  
 


Question number 6.Missing uses: PTFE Used in Internally Lubricated Thermoplastic 


Compounds for Automotive Applications 


 
Executive Summary 


SABIC’s Specialties business (SHPP) produces a range of highly differentiated products, 


including high-performance thermoplastics, compounds, and additives that meet complex 


thermal, mechanical, optical, and electrical property requirements. 


PTFE internally lubricated engineering thermoplastic (ETP) compounds are widely utilized in 


automotive applications, some of which are safety-critical and include: steering wheel sensors, 


throttle body gears, gas pedal and clutch systems, gearbox and under-the-hood components, 


interior and lighting gears, actuators and sliders, sensor systems, and more. These compounds 


offer differentiated properties, such as low friction and high wear resistance, resulting in self-


healing and improved tribological properties. They extend the life span of devices or 


components, reducing plastic waste. In general, these compounds are more expensive than non-


internally lubricated compounds and are only used when other materials fail to meet application 


requirements. 


The Society of Environmental Toxicology and Chemistry publishes an Environmental 


Toxicology and Chemistry and Integrated Environmental Assessment on fluoropolymers. In 


this report, they state that emissions during the use phase of final articles are negligible, because 


PTFE is bound within the polymer. The emissions in the waste stage depend on the pre-


treatment method. Data shows that fluoropolymers are stable and not expected to transform to 


dispersive nonpolymeric PFAS.  


Evaluating the possible alternatives shows that no known alternatives provide the same 


performance functions and the same/better safety and socio-environmental benefits. Finding 


an alternative to PTFE in internally lubricated ETP compounds is challenging and would 


require at least 5-7 years of research and invention. Additionally, numerous tiers, OEMs and 


moulders across the globe would need to re-design and re-test their tooling, components and 


systems, which could take 7-10 years for automotive customers to fully replace. Therefore, it 


could take at least 12-17 years to develop a new material solution with the same performance 


and environmental benefits as PTFE, and to replace it in existing applications. 


Therefore, SHPP requests a 12-year derogation for PTFE used in internally lubricated 


engineering thermoplastic (ETP) compounds for automotive applications. 


Substance Information:  


 


Substance Name:  Poly(1,1,2,2-tetrafluoroethylene) 


Synonyms/Abbreviations:  PTFE 


Molecular formula:  (C2F4)n 


EC/List no.:  618-337-2 


CAS number: 9002-84-0 


Type: Solid 


Application: PTFE used in internally lubricated engineering thermoplastic (ETP) 


compounds for automotive applications 
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Classification: General Business Use  


SHPP’s Inputs to the Public Consultation Comments to  


Annex XV PFAS Restriction Proposal  
 


Question number 6. Missing uses: PTFE Used in Internally Lubricated Thermoplastic 


Compounds for Electrical Applications 


 
Executive Summary 


SABIC’s Specialties business (SHPP) produces a range of highly differentiated products, 


including high-performance thermoplastics, compounds, and additives that meet complex 


thermal, mechanical, optical, and electrical property requirements. 


PTFE internally lubricated engineering thermoplastic (ETP) compounds are widely utilized in 


safety-critical electrical applications, such as high voltage safety switches, circuit breakers, 


electrical outlet safety shutters, and more. These compounds offer differentiated properties, 


such as low friction and high wear resistance, resulting in self-healing and improved 


tribological properties. They extend the life span of devices or components, reducing plastic 


waste. In general, these compounds are more expensive than non-internally lubricated 


compounds and are only used when other materials fail to meet application requirements. 


The Society of Environmental Toxicology and Chemistry publishes an Environmental 


Toxicology and Chemistry and Integrated Environmental Assessment on fluoropolymers. In 


this report, they state that emissions during the use phase of final articles are negligible, because 


PTFE is bound within the polymer. The emissions in the waste stage depend on the pre-


treatment method. Data shows that fluoropolymers are stable and not expected to transform to 


dispersive nonpolymeric PFAS.  


Evaluating the possible alternatives shows that no known alternatives provide the same 


performance functions and the same/better safety and socio-environmental benefits. Finding 


an alternative to PTFE in internally lubricated ETP compounds is challenging and would 


require at least 5-7 years of research and invention. Additionally, numerous tiers, OEMs and 


moulders across the globe would need to re-design and re-test their tooling, components, and 


systems, which could take 7-10 years for electrical customers to fully replace. Therefore, it 


could take at least 12-17 years to develop a new material solution with the same performance 


and environmental benefits as PTFE, and to replace it in existing applications. 


Therefore, SHPP requests a 12-year derogation for PTFE used in internally lubricated 


engineering thermoplastic (ETP) compounds for electrical applications. 


Substance Information:  


 


Substance Name:  Poly(1,1,2,2-tetrafluoroethylene) 


Synonyms/Abbreviations:  PTFE 


Molecular formula:  (C2F4)n 


EC/List no.:  618-337-2 


CAS number: 9002-84-0 


Type: Solid 


Application: PTFE used in internally lubricated engineering thermoplastic (ETP) 


compounds for electrical applications 
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Classification: General Business Use  


SHPP’s Inputs to the Public Consultation Comments to  


Annex XV PFAS Restriction Proposal  
 


Question number 6. Missing uses: Potential derogations marked for reconsideration: 


PTFE Used in Internally Lubricated Thermoplastic Compounds 
 


 


Executive Summary   


SABIC’s Specialties business (SHPP) produces a range of highly differentiated products, 


including high-performance thermoplastics, compounds, and additives that meet complex 


thermal, mechanical, optical, and electrical property requirements. 


PTFE internally lubricated engineering thermoplastic (ETP) compounds are widely utilized in 


many applications and market segments including Healthcare, Industrial, Water Management, 


Food Contact & Processing, Automotive, Electrical, Appliances, Oil & Gas, Energy 


Generation & Storage, and more. Many applications are safety-critical, such as steering wheel 


sensors and gas pedal and clutch systems for automobiles, circuit breaker switches and safety 


switches for electrical applications, medical and surgical devices, and more. These compounds 


offer differentiated properties, such as low friction and high wear resistance, resulting in self-


healing and improved tribological properties. They extend the life span of devices or 


components, reducing plastic waste. In general, these compounds are more expensive than non-


internally lubricated compounds and are only used when other materials fail to meet application 


requirements. 


The Society of Environmental Toxicology and Chemistry publishes an Environmental 


Toxicology and Chemistry and Integrated Environmental Assessment on fluoropolymers. In 


this report, they state that emissions during the use phase of final articles are negligible, because 


PTFE is bound within the polymer. The emissions in the waste stage depend on the pre-


treatment method. Data shows that fluoropolymers are stable and not expected to transform to 


dispersive nonpolymeric PFAS.  


Evaluating the possible alternatives shows that no known alternatives provide the same 


performance functions and the same/better safety and socio-environmental benefits. Finding 


an alternative to PTFE in internally lubricated ETP compounds is challenging and would 


require at least 5-7 years of research and invention. Additionally, numerous tiers, OEMs and 


moulders across the globe would need to re-design and re-test their tooling, components and 


systems, which could take 7-10 years for all customers to fully replace. Therefore, it could take 


at least 12-17 years to develop a new material solution with the same performance and 


environmental benefits as PTFE, and to replace it in existing applications and markets. 


Therefore, SHPP requests a 12-year derogation for PTFE used in internally lubricated 


engineering thermoplastic (ETP) compounds. 


Substance Information:  


Substance Name:  Poly(1,1,2,2-tetrafluoroethylene) 


Synonyms/Abbreviations:  PTFE 


Molecular formula:  (C2F4)n 


EC/List no.:  618-337-2 


CAS number: 9002-84-0 


Type: Solid 


Application: PTFE used in internally lubricated engineering thermoplastic (ETP) compounds 
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European Chemicals Agency (ECHA) 
Telakkakatu 6, P.O. Box 400 
FI-00121 Helsinki 
Finland 
 
 
PFAS Restriction Proposal - Public Comment Phase 
2023-04-20 
 
 
Dear Ladies and Gentlemen, 
 
Rest assured that we are more than aware of the serious problems associated with 
indestructible products damaging the world’s natural environment, and that we make every 
effort to support keeping the necessary use of toxic, bioaccumulable materials down to an 
absolute minimum. However, we are also extremely concerned about ensuring access to the 
essential products that we require to adequately care for our patients with eye diseases. It was 
in this context that we were recently informed about your intentions to restrict the use of fully 
fluorinated alkanes. We find that what has unfortunately been missing entirely in the current 
discussion is any consideration of the possibility of chemical recovery and safe disposal. We 
would be compelled to reject a total ban of such substances, especially used as medical 
devices, as we feel it would be unjustifiable.   
 
Please allow us to clarify our position. Ocular endotamponades belong to the group of 
compound substance classes. Even at this late stage in the decision-making process, we wish 
to emphasize how significant and important these compounds are to our field of medicine, 
namely ophthalmology, as they are administered regularly – daily, in fact – when we carry out 
eye surgery on the retina and vitreous body. Our patients are suffering from serious vision-
impairing eye diseases, and the risk -benefit ratio of having to rely on these substances lies 
without a doubt entirely in our patients’ well-being.  
 
Liquid endotamponades like perfluorodecalin (PFD) and perfluorooctane (PFO) as well as 
gaseous endotamponades like perfluorocarbon, hexafluoroethane (C2F6), and 
octafluoropropane (C3F8) have become indispensable curative tools in the surgical therapy of 
serious and severe retinal diseases during the last few decades. The introduction of these 
substances in retinal surgery was in fact a sea change, a genuine paradigm shift, and modern 
vitreoretinal surgery cannot be imagined without them.  
 
The introduction of intravitreal liquid perfluorocarbons as intraoperative devices in the 1990s 
proved to be a milestone in the development of surgery of the retina and vitreous body for 
complex eye diseases as until then, we could not adequately treat surgically. Their 
intraoperative application is vital to help us cure or at least alleviate these eye diseases 
sufficiently. Moreover, in the surgical therapy of rhegmatogenous retinal detachments – one of 
the most frequent operative indications of all – they make the procedure more controllable and 
safer or make surgical therapy possible in the first place, and the success rates of these 
operations have increased dramatically since their introduction. Our ability to use these 
substances as intraoperative tools is mandatory because without them, our patients will suffer 
much poorer operative outcomes and worse vision.  
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For the last 40 years, gaseous tamponades like C2F6 and C3F8 have become indispensable, and 
there is to date no alternative to using them as tamponade substances in about half of 
vitreoretinal interventions. Without such tamponades, the surgeon’s operative concept is 
incomplete and doomed to fail with the result that the affected eye will very probably go blind. In 
other words, we would have to take such operations off the list of indicated surgeries we 
perform – a step backwards from a medical point of view, and incomprehensible and 
unjustifiable from the patient’s view.  
 
Heavy oil, with per- and polyfluorinated components like perfluorohexyloctane or perfluorooctyl-
2-methyl-4-ene, is employed as a short-term tamponade to treat the most severe types of retinal 
detachments, and there is no substitute for it to alleviate this particular condition. 
 
Back before these effective substances became available for intraocular tamponades, we had 
to tolerate much higher rates of blinded patients. That is why we cannot imagine modern 
vitreoretinal surgery without them. Their abolition would lead to a dramatic and incalculable rise 
in permanent severe vision impairments and even total blindness. We would be unable to 
handle the rising numbers of vitreous body interventions without relying on per- and 
polyfluorinated substances (PFAS). We see no alternatives. Another factor to consider is that 
the learning curves of young up-and-coming eye doctors (when operating on patients with 
retinal diseases) would be much longer.   
 
We kindly request that you take our justifiable concerns into account when making your 
decision, and we would be happy to provide you with further information on the 
ophthalmological application of these substances if you wish.   
 
Based on the above-mentioned data, we request the inclusion of a sub-item 4. d) (derogation 
without time limit) in the list of derogations: 
  
"substantial medical devices for use as ocular endotamponades (perfluorodecalin, 
perfluorooctane, hexafluoroethane (C2F6), octafluoropropane (C3F8), perfluorohexyloctane 
(F6H8), and perfluorooctyl-2-methyl-4-ene (RMN-3)) according to EU Regulation 745/2017." 
 
Yours sincerely 
 
 
 
Prof. Dr. med. Nicolas Feltgen Prof. Dr. med. Nikolaos Bechrakis 
President President  
Retinologische Gesellschaft Deutsche Ophthalmologische Gesellschaft 
(German Retina Society) (German Society of Ophthalmology) 
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General comments


5/4/2023 Aalberts surface technologies 1


In the semiconductor industry in detail the polishing of wafers to a particular thickness
strong acidic medias are used. To prevent leaching of foreign metals into the waivers a PFA
or PTFE fluorpolymer is used on the equipment on various parts. The waiver industry uses
long term qualifications for there system and fixed processes are used for more than five
years before changing to recover the immense investments.


Therefore we propose to add semiconductor industry with the sub-use manufacturing
devices to form waivers.


We do the coating of this components with PFA or PTFE and our socio economic impact is
low compared to the downstream use of our components at the builder companies of the
polishing machines and the companies doing the polishing for the known chip companies.
We expect drawback on the the European chip industry and the export of the equipment
to the Asian markets.







1. Sectors and (sub-) uses


5/4/2023 Aalberts surface technologies 2


Sector


manufacturing 
equipment to form 
and polish waivers


Waiver productionSemiconductor 
industries







2. Emissions in the end-of-life phase


The products we use are produced by OEM manufacturers. We use roughly 50 tons in the Aalberts
group of coatings containing fluoropolymers in a range of 5 to 60 weight percent of PFAS. Our
product manufacturers like Chemours, PPG, Daikin, Weilburger and others will deliver the whole
tonnages into the coating market. We identified more than 237 commercial products containing
PFAS or need PFAS for the formulation. That shows the broad range of applications and customer
needs.


General waste is regulated strongly in Germany according to the Kreislaufwirtschaftsgesetz
(KrWG). Waste is sorted into general and dangerous waste numbers. The coatings we apply fall
under dangerous goods and are handled with special care under designated waste key numbers.


Our products are applied in very segregated areas by spray or dipping processes. During the
application or production phase we emit mainly solvents and no polyfluorinated emissions to the
air. The cabins have ventilations with filters which catch liquids, particles or none reacted products.
The overspray which is not taken by the airstreams is solidifying on cardboard or foils in the
cabinet or the rigid concrete floor. Those oversprays are broad to the general waste cycles in
Germany and are burned or stored in specialized land fill. Liquid residues are collected and going to
the special waste cycle and get thermally treated in waste plants. The material on the components
for the industry is rigidized and cured in ovens. During use in production facilities during lifetime
the coatings erode mainly, and emissions are banned locally in the productions sites and
transferred into the waste stream cycles.


The components for the polishing equipment are used for a very long time >10 years recycled and
recoated by refurbishment. During the refurbishing the fluorpolymers are pyrolised to non
harmless fractions. Defect or end of life systems are broad to the recycling systems in terms of
mills and melting ovens were the PFAS are pyrolised or in save environments.


Liquids form dipping and rinsing are sent to the wastewater purification system and the resulting
wastewater is transferred to the wastewater refurbish plant. Concentrations of critical substances
are set as limit by the authorities. Concentrated bathes are part of the waste management
according to the Kreislaufwirtschaftsgesetz (KrWG).


The total use of material for this purpose is about 2 tonnes per year. Therefore, the end-of-life
emissions are below a few kilograms per year in this sector.


It is to be highlighted that fluoropolymers do not degrade, or they are not mobile, bio
accumulative, or toxic and can be handled safely across the waste management and end-of-life
cycle.
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3. Emissions in the end-of-life phase


During handling and production on our sites less than 0.1 % are emitted to the environment. The
rest is cached or degraded fully to non PFAS in pyrolysis. Components which are landfilled are not
leaching out due to the rigid form and they are bound in other polymers. So the emission in the
environment as free PFAS is not given.
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4. Impacts on the recycling industry


No impact due to the regulations in the Kreislaufwirtschaftsgesetz (KrWG) in Germany and
respective laws in the European states.


The attempt to serve better the ban is to create a waste key for fluoropolymer containing waste to
regulate directly thermal treatment and land fill requirements as this regulated for other critical
substances as cadmium, blasting media or others.
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5. Proposed derogations –
Tonnage and emissions


The emissions to the environment will be very low and due to the long qualification times in this
kind of industry the time for the development, testing and implementation will be much longer as
EiF + 18m


Therefore, we propose:


Ban with a transition period of 18 months and a 12-year derogation, because it could take a
relatively long time (several years to several decades) to transition towards using alternatives that
can achieve the same level of performance.


Continued R&D increases the chance that alternatives for the relevant applications will be
identified in the next decade.
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6. Missing uses –
Analysis and socio-economic analysis
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Sector


All parts and 
components which are 
used for medical 
applications were 
European medical 
regulations  need 
evidence of being 
harmless in the direct 
contact or close to the 
patient e.g. premature 
baby incubators, 
narcotic systems and 
related clinical of 
medical equipment.


Sector as a wholeMedical industry







The research of alternatives just begun in 2023 after the final draft was set up. All of the 
alternatives have at least TRL 3 some do have already commercial products on TRL 9 to 11. 
However, those alternative did not undergo long term testing on the polshing machines. It is 
worth to mention that a polish company uses a set of 20 to 100 polishing machines with 
long time polishing cycles. To have a robust system there is a need of long term testing.


• Alternatives for Fluoropolymer applications:
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PerformanceCommercial productsRemarksAlternativs
suitable only for particular 
applications


yes, however nonstick or adhesion 
properties missing. Already applied 
were alternative to PFAS even at 
higher price


High performance polymer and good chemical 
and temperature resistance.


Polyetherether Keton 
- PEEK


only single use applications. 
No widespread alternative


yes, very limited and not as 
developed for the use. Maybe a 
product which can be developed . 
For application with coatings solvent 
NMP is needed which is considered 
to be restricted


temperature and chemical resistantPolyimide - PI


7. Potential derogations marked for reconsideration –
Analysis of alternatives and socio-economic analysis
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no high temperature st
ability 


yes, commercial products are a
vailable but 
not sufficiently developed as fl
uorpolymer sublement 


thermoplastic polymer, chemical resista
nt 


Polypropylene 


erodes under sunlight a
nd the ultimate temper
ature is limited. 
Not resistant against ch
emicals and solvents. 


not known as coatings to us highperformance thermoplastic polymer
with the highest temperature resistance i
n the thermoplastic world. 


Polysulfone 


no coating known and f
easability as sublement
not prooven 


not known as a coating researc
h and developemnt needed to g
et performance and replaceme
nts for enviroments and conditi
ons fluorpolymers are used at t
he moment 


High performance thermoplastic with hig
h strength, gliding properties and 
thermal strength 


Polyoxymethyle
ne - POM 


 yes, performance and durability
below fluorpolymers. 
Further developement and field
testing needed. 


high performance thermosets with resista
nce to outdoor weathering, UV 
light, salt spray corrosion, oxidation, dete
rgents, and thermal shock 


Siliconpolyester 


limits in various applica
tions due to the applica
tion and drying process
es on complex and 
large components e. . 
Rollers. Main limits are
in the industry standard
application by skilled w
orkers and the none de
fect acceptance. 
Further application rese
arch and practicality of
use for these products i
n manual application ar
e needed. 
This will take several ye
ars. 


yes, 
in particular areas fluorpolymer
s are subsƟtuted 


a process for the application of solids. SolGel 


The socio economic effect is in the case of our plants 300.000€ and 5 employees. 
However, the socioeconomic effect on final customer will be of a hundred million euro
and a production line that will fully be stopped. Application of the fluorpolymer needs
approval by the OEM and can not be transferred in reasonable time out of the EU 
regulations. We estimate a loss down the supply chain for such polishing devices of 2000 
employees and a loss of 500 to 1000 m.€ downstream the supply chain.
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Non-confidential version of Attachment to Missing Use: Chemical Industry 


1. Type of PFAS and handling 


For many years, we have carried out the synthesis of more than hundred different 


polymeric precursors using trifluoromethanesulfonic acid (TFMSA), CAS 1493-13-6, 


EC 216-087-5, as homogeneous catalyst. The process runs energy-efficiently and 


yields high quality products with few unwanted by-products. TFMSA as catalyst 


enables a special molecular structure (topology) of the resulting polymer which 


determines the special application properties of the products. To date, we are not 


aware of any equivalent substitute. (The consumption quantity is confidential 


business information and available under Section V.)  


Handling of the catalyst takes place in a closed system and in designated parts of 


the plant, without emissions or exposure of employees (work under full protection). 


At the end of the manufacturing process, the catalyst is neutralized, completely 


separated as a solid and incinerated by the disposal company in compliance with 


the law. 


2. Manufactured products with PFAS as catalyst  


The polymeric precursors produced in this way are further converted into over a 


thousand polymers. (The volumes produced and imported are confidential business 


information).  


3. Use of products 


These polymer-containing products are used in our customers' final product only in 


small quantities (typically low single-digit percentages) but are essential for final 


product quality and function.  


Around one third of the polymer-containing special additives produced with TFMSA 


as catalyst are used in the EU for the manufacture of high-performance insulation 


materials. They are significantly more efficient than standard products, make a 


significant contribution to climate protection and have high growth potential in the 


coming years.  


The number of customers buying these polymer-containing products from us 


amounts to more than a thousand from different industrial sectors. They are used 


in insulation materials, but also in various functional applications that increase the 


lifetime of products such as coatings in the automotive industry or building 


protection products. 







4. Analytics 


We are working on establishing an analytical method to determine potential 


fluorinated impurities, but for the time being no reliable results are available due to 


the very low concentration limit.  


5. Research for alternatives and business impact 


For the time being, we do not have a TFMSA-free alternative for these specific 


polymer types that we could generally use in our production and that would result 


in products of the same quality. The search for alternatives is in the early stages 


and the chances of success are not yet foreseeable, not only in terms of yield, but 


also in terms of energy consumption, production capacity as well as product quality 


and its applicability and acceptance by customers. We estimated the cost of a 


potential substitution for research, process development and application technology 


and for the rebuild/new construction, not considering the downstream costs for our 


customers. The current TFMSA technology is the product of a thirty-year 


development period. Accordingly, we expect a substitution period of many years for 


R&D, application technology and production in each case, with complex approval 


procedures. For manufacturing process changes, time-consuming and costly re-


qualifications have to be carried out for most customers. 


If we were no longer allowed to use TFMSA as catalyst after the restriction came into 


force, we would lose many thousand tons of polymer-containing products with very 


high sales volume. 


If no alternative to the current process is found and the use of TFMSA as a catalyst 


in the chemical industry is banned by the restriction, this would affect many jobs in 


the areas of development and application technology, production, quality control, 


logistics, sales, product safety and others. 


6. Request 


Therefore, we would like to apply for an exemption of TFMSA in this catalyst 


application in the synthesis of polymers, including an exemption for our supplier to 


manufacture and transport the catalyst itself.  
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Summary 


• Restriction proposal on PFAS misses all applications of usage sector sanitary industry 


• Polymeric PFASs are used in many essential sanitary products 


• Sanitary products are bound to normative requirements and country specific approvals and 


certifications 


➔ 12-year derogation for the use of polymeric PFAS in the sanitary industry 


General Comments  


Geberit International AG is the central management company of the globally operating Geberit 


Group, a European leader in the field of sanitary products. Geberit operates with a strong local 


presence in most European countries, providing unique added value when it comes to sanitary 


technology and bathroom ceramics. The production network encompasses 26 production facilities, of 


which 22 are located in Europe. Geberit employs over 11’000 people in Europe. The Group is 


headquartered in Rapperswil-Jona, Switzerland. In this respect, Geberit International AG as the 


central research and development unit of the Geberit Group is, among other things, responsible for 


(re-)developments and carries out official approvals of all kinds. 


We welcome the opportunity to submit additional information during the public consultation phase 


on the restriction proposal on per- and polyfluoroalkyl substances (PFASs). We support the EU 


commission’s intension to restrict the use of PFAS and understand why action needs to be taken. 


Nevertheless, we believe that the restriction must take place within a time frame that leaves enough 


time for the switch to a PFASs-free alternative. 


Until now, individual substances have been controlled and regulated by ECHA through REACH 


(Regulation (EC) No. 1907/2006). However, the proposed restriction on PFASs covers more than 


10’000 chemical substances. With this broad definition of PFAS countless more sectors and sub-uses 


are affected by the restriction. The fact that there is no list with CAS numbers of the affected PFAS 


substances makes it even harder to identify all uses of PFAS in the whole supply chain. To identify 


PFAS not only in our internally produced products but also in the production process of our suppliers 


and sub-suppliers is very complex and time-consuming. This additional effort due to the huge 


number of substances involved should be taken into account in the timeline of the restriction 


process. 


To avoid regrettable substitutions, the definition of PFAS should remain broad as presented. 


However, to ease the identifying process, we suggest that a list of today’s known PFAS chemicals 


with CAS-numbers is published. 
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In the restriction proposal the persistence of fluoropolymers is presented in a very one-sided and 


negative way. Persistence itself is not a hazard. The persistence of fluoropolymers does not 


necessarily have to be a negative characteristic. Fluoropolymer materials are often chosen because 


of their durability and resistance against degradation. They enable products with a long lifetime in 


harsh environments. Especially in the sanitary industry, these materials are key to build products 


with lifetimes of 50 years or even longer. According to the normative requirements from 


DIN EN 806-2 chapter 3.4.2 sanitary installations need to be designed for a service life of minimum 


50 years. These sanitary products are installed in-wall and need to withstand harsh conditions in 


terms of pressure surges, temperature, and different water conditions (e.g., chlorinated). 


The sanitary industry uses PFASs belonging to the category of polymeric PFAS. Fluoropolymers fit the 


definition of PFAS but show very different properties and are considered as polymers of low concerns 


(PLC) according to OECD. 


The products of the sanitary industry are important to ensure the safe basic services of supply and 


distribution of drinking water and drainage of wastewater. Sanitary products are bound to normative 


performance requirements and in many cases require official approval. Additionally, the 


requirements for materials in contact with drinking water are neither harmonized globally nor within 


Europe. Nonetheless, it is mandatory to fulfil the national requirements to market the sanitary 


product in each country. In addition to the (re-)development effort, the renewal of the approvals 


requires an additional time frame of at least 3-5 years. For detailed information on approval 


processes, see confidential attachment A1. 


Since the sanitary industry is an important pillar of modern society, this sector should be treated as 


an individual sector of usage within the restriction. So far, the restriction proposal misses the 


application of PFAS in the sanitary sector completely. We will provide detailed information on three 


exemplary use cases in Question 6 of the consultation form, but without claim to completeness. 


Considering the following facts, that in the sanitary industry 


• products are designed to have a long lifetime (minimum 50 years) 


• products are bound to strict normative requirements and approvals 


• only polymeric PFASs are used 


• (re-)development, certification, and regulatory approval of PFAS free alternatives cannot be 


achieved within a five-year derogation period 


we request a 12-year derogation after entry into force (EIF) for application of polymeric PFAS in the 


sanitary industry. 
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Question 6: Examples for missing uses 


Example 1: Water system pipes 


Important products of the sanitary industry are piping systems. They are used as supply systems for 


drinking water, heating systems, or similar. Piping systems consist of pipes and matching fittings to 


connect the pipes. They are available in different dimensions. In this first example the focus is on the 


pipes and the second example will focus on the fittings. According to the KWD-globalpipe market 


study1 one third of all sanitary pipe installations in Europe are done with multilayer pipes. 


The multilayer pipes have a five-layer structure. They consist of two polyethylene layers with an 


aluminum layer in between connected via layers of a bonding agent. In the sanitary industry 


polyethylene, or more precisely raised temperature resistance polyethylene (PE-RT) is used to 


produce the pipes inner and outer layers. The PE-RT inliner is in direct contact with the drinking 


water and therefore this PE-RT type needs to fulfil high hygienic standards according to the drinking 


water regulations of different countries (e.g., Attestation de conformité sanitaire (ACS) for France or/ 


Bewertungsgrundlage für Kunststoffe und andere organische Materialien im Kontakt mit Trinkwasser 


(KTW-BWGL) for Germany). The pipes are not limited to a usage as drinking water supply system, but 


also used for heating systems. The PE-RT would be affected by the PFAS restriction proposal because 


it contains a PFAS additive.  


In answer d)-g) we provide information on 6 different substitution ideas (Alternative 1.1-1.6) and 


discuss their feasibility. All alternatives have in common that the material must be changed or 


exchanged, which would require a new approval for drinking water applications and heating 


installation. The (re-)development, implementation, certification, and regulatory approval of all 


alternatives cannot realistically be achieved within a five-year derogation period. Detailed 


information on timelines can be found in confidential attachment A1. Therefore, the 12-year 


derogation must be applied for the sanitary industry. 


a) Annual tonnages and emissions and type of PFAS: 


As a downstream producer of products containing fluoropolymers, we cannot estimate the 


annual tonnages at sub-sector level. However, we can provide numbers of our individual use. 


The annual amount of PE-RT and its PFAS content can be found in the confidential 


attachment A2. The type of PFAS used in the PE-RT is a polymeric PFAS. 


 


 


 
1 https://www.globalpipe.de/marketreports/ 
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b) Key functionalities provided by PFAS: 


The polymeric PFAS is added to the PE-RT as an additive. The polymeric PFAS additive 


enables continuous extrusion of the pipes with constant stable thickness and a smooth, 


defect free surface. The pipes must meet the highest requirements in terms of internal 


pressure resistance and durability. Even the smallest unevenness can hinder the functionality 


of the pipes. Precise extrusion is therefore essential for high-quality and fully functional 


piping systems. 


 


c) Number of companies estimated to be affected: 


We have no data on this topic. 


 


d) Availability, technical and economic feasibility, hazards and risks of alternatives: 


Alternative 1.1: Metal piping system 


Technical: A technically feasible, already existing, alternative to the PE-Multilayer pipes are 


metal pipes. These piping systems can be made from different metals like steel, copper, 


stainless steel, or others. 


Economic: From an economic point of view, the material costs of a metal pipe installation are 


about 100% higher than the cost of the same installation done with the PE-Multilayer pipes. 


For the exact calculations see confidential attachment A3. With this doubling of the cost, the 


economic feasibility of the metal piping system is not given for all applications. 


 


e) Alternatives not yet available – status of R&D: 


Alternative 1.2: Replacement of PFAS additive in PE-RT with non-PFAS additive 


Our supplier of PE-RT material has informed us that the PFAS additive might be substituted. 


Currently they are testing different options. So far, the performance of the alternative 


additives does not reach the level of the PFAS additive, and this has negative effects on the 


surface properties of the extruded PE-pipe. More R&D work needs to be done to find an 


equivalent alternative. This development of a new PE-RT compound will take up to 3 years 


according to our supplier. 


As soon as a suitable alternative additive is found, the production process of the multilayer 


pipes needs to be adapted to the new material properties. Since already a change in 


additives counts as a completely new material, the drinking water approvals as well as the 


mechanical approvals must be renewed. Therefore, at least 3 to 5 more years for the 


approval process need to be added to the development timeline before the new pipes can be 
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put on the European market. For detailed information on the approval process and the cost 


involved, see confidential attachment A1. 


 


f) Substitution is technically and economically feasible, but more time is required:  


Alternative 1.3: Usage of a different PE-RT  


Another alternative could be using a different PE-RT from a different supplier. Since we do 


not have any insights into the compound recipes, it is still unclear if this really would be an 


alternative or if different PE-RT grades potentially also contain PFAS additives. To qualify a 


new PE-RT material further testing and approval/certification time is required. The time to 


implement a new pipe material is around 3 years. The qualification phase includes 


mechanical tests and aging tests of the PE-RT material. These tests are long-term tests like 


the internal pressure creep test which already requires up to 10’000h (= 1 year + 51 days) 


according to ISO 9080. This is the only way to ensure the multilayer pipes will endure 


50 years installed in-wall. After these initial qualifications, test specimens of the multilayer 


pipe need to be produced in all 16 dimensions (eight dimensions per system). These test 


specimens produced under serial conditions are later needed for the accredited tests at 


official test institutes to achieve certification. The pressure creep tests of 8760h (= 1 year) 


according to DIN EN ISO 21003 must be performed by an accredited test laboratory. This 


whole drinking water approval and certification will take an additional 3-5 years. See 


confidential attachment A1 for detailed information. Hence, a substitution will not be 


feasible within 5 years and therefore the 12-year derogation is required for this use. 


 


Alternative 1.4: Using different PE-Type – PEX instead of PE-RT 


Today, drinking water systems with multilayer pipes made of PEX instead of PE-RT are also 


on the market. PEX is a polyethylene with cross-linked bonds. There are different preparation 


methods for PEX: via peroxide crosslinking, silane crosslinking or electron beam crosslinking. 


PE-RT is more resource-efficient because no heat or irradiation process is needed for cross-


linking. It is unclear if PEX is a PFAS free alternative, since the pipe extrusion remains 


identical, meaning there is the possibility that the same PFAS extrusion additive is used. As a 


downstream user we do not have insight into the detailed formulation of the PE compound. 


A change to PEX would also mean a complete material change as already described in 


alternative 1.3 mentioned above. However, switching to PEX would require even more time 


and effort than alternative 1.3 since an additional processing step (cross-linking) needs to be 


implemented at production site and additional investments in production machinery for the 
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crosslinking are necessary. A timeframe of 5 years would not be sufficient; therefore the 


12-year derogation is required for this use. 


 


Alternative 1.5: Using PB pipe instead of multilayer-pipe 


A technical, already existing, alternative would be to use single layer pipes made from 


polybutylene (PB).  However, these PB pipes differ from the multilayer pipes in several ways. 


Since the PB pipes are monolayer pipes, they cannot withstand the same pressure levels as 


multilayer pipes at the same wall thickness. Also, to achieve the same diffusion-tightness as 


the multilayer pipes according to ISO 17455, necessary for heating installations or 


compressed air and vacuum applications, a higher wall thickness is needed.  The higher wall 


thickness of the PB pipes would also affect the design of the corresponding fitting system. 


The thicker PB pipes cannot be connected with a press or plug-in fitting system. The fitting 


system must be based on welding (e.g., electrofusion) or the pipes must be joined via mirror 


welding. Also, today it is unclear if PB is available as an alternative, since we do not have 


insight into the confidential compound recipe and cannot ensure that no PFAS additive is 


used. 


A change from the multilayer piping system to a PB piping system would require 


(re-)development of the pipes and the matching fittings and additional time for approval and 


certification. Similar to alternative 1.4. a timeframe of 5 years would not be sufficient, and 


the 12-year derogation is required. 


 


g) Substitution is not technically or economically feasible: 


Alternative 1.6: Using a different material class (glass, ceramics, wood) as pipe material 


In the above-described alternatives, the material of choice is either metal or plastic. Other 


materials such as glass, ceramics or wood are not suitable for piping. Wood is problematic 


with regards to hygienic requirements and microbiological growth. Wood cannot pass the 


tests to be considered as a drinking water contact material. In addition, wood is also not 


suitable as an oxygen barrier with its oxygen permeability according to ISO 17455 being too 


high. For glass and ceramic materials, their brittleness is not compatible with the 


requirements for a piping system in terms of alternating loads described in DVGW W 534 


Clause 12.9. Additionally, wood and ceramic pipes are not bendable/adjustable on 


construction sites and therefore not suitable for most installation situations. 
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Example 2: Fittings 


Fitting systems are essential to connect the pipes and must be compatible with the drinking water 


pipes as described in Example 1. These fittings are available in all kinds of geometries and dimensions 


(e.g.: T-pieces, bends, reductions). One of the materials used for the fittings is the fluoropolymer 


PVDF. In answer d-g) we give information on 5 substitution options (alternative 2.1-2.5) and discuss 


their feasibility. We show that for all these PFAS-free substitution options a derogation period of 


5 years is not sufficient to achieve certification and regulatory approval, therefore, we require a 


12-year derogation for the sanitary industry. 


a) Annual tonnages and emissions and type of PFAS: 


As a producer of the products, we cannot estimate the annual tonnages at sub-sector level. 


However, we can provide numbers of our individual use in the confidential attachment A4. 


PVDF is considered a polymeric PFAS. From our suppliers we have confirmation that for 


production of the PVDF no other PFASs are used. The PVDF type used belongs to the 


category produced with NFS (non-fluoro-surfactants). Our products are expected to have no 


emission during product use (lifetime over 50 years). To check the PFAS emission from the 


fitting material into the water, a migration test and water analysis has been executed by an 


external laboratory. No PFASs were detected. The test report of the analytical laboratory can 


be found in confidential attachment A5. 


 


b) Key functionalities provided by PFAS: 


PVDF is the main fitting material. PVDF characterizes itself by excellent mechanical and 


resistance properties. Furthermore, the good UV resistance of PVDF material enables 


outdoor application, for example piping systems in greenhouses. 


 


c) Number of companies estimated to be affected: 


We have no data on this topic. 


 


d) Availability, technical and economic feasibility, hazards and risks of alternatives: 


Alternative 2.1: Different existing piping system with PPSU fittings 


Technical: A technical, already existing alternative is the use of a different piping system with 


fittings made from PPSU. 


Availability: Availability of PPSU after entry into force of PFAS regulation is unclear, since as a 


downstream user we cannot assure that PPSU production is completely PFAS free. 
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Risks: The application of multilayer pipes with PVDF fittings is not limited to drinking water. 


Due to the good resistance of PVDF against chemicals, they are widely used in industries, 


where piping systems are needed for all kinds of solvents and other chemicals. External 


influences such as cleaning agents or UV radiation are also no problem with PVDF. Since 


PPSU does not feature the same resistance, not all of the above-mentioned applications will 


be possible. 


 


Alternative 2.2: Using metal fittings 


Technical: Another technical alternative would be to use metal fittings with multilayer pipes.  


Economical: From an economic perspective the metal fittings are more expensive than the 


ones made from PVDF. For example, the manufacturing costs of brass fittings are around 


100% more expensive than PVDF fittings (see confidential attachment A6). For higher value 


alloys (e.g., stainless steel) the costs are even higher. 


Risk: Metal fittings can corrode in certain environmental conditions. Therefore, it is essential 


to choose the right alloy for the local water quality. Important parameters of the water 


quality are the anion and cation content, pH value, and conductivity. The risk is to have cases 


of damage due to lack of corrosion resistance is much higher with the metal fittings than 


with the PVDF fittings. 


 


e) Alternatives not yet available – status of R&D:  


Alternative 2.3: Alternative polymer (other than PPSU/PVDF) 


Another polymer fitting material besides PPSU and PVDF is not readily available yet. 


Research must be done by the polymer manufacturers. Finding a new polymer is not easy 


because the requirements are very demanding. Long term testing and aging tests need to 


prove that the material will be able to ensure a minimum product life of 50 years. The 


material must be resistant at elevated temperature for hot water systems. Hot water 


conditions are defined as follows: 


Drinking Water application: 70°C during service life, Incident 95°C for 100h (EN 806-2) 


Heating Systems: 80°C during service life, Incident 100°C for 100h (ISO 10508:2006) 


Furthermore, a good chemical resistance against humidity and different water qualities 


(chlorine, sulphates, antifreeze, etc.) is mandatory. At the same time the material must fulfil 


high hygienic standards to be allowed in contact with drinking water. Such a development of 


a new material is not feasible within 5 years. And implementation to production as well as 


approval and certification of our product would need additional 5 years. 
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f) Substitution is technically and economically feasible, but more time is required:  


Alternative 2.4: Substitution of PVDF with PPSU in our system  


With PPSU, a reasonable alternative fitting material exists. The PVDF system could be 


produced from PPSU. The material change from PVDF to PPSU requires changes in the 


production process. PVDF is a semi crystalline thermoplastic, whereas PPSU is an amorphous 


polymer. This is why these materials are processed at different temperatures and show 


different shrinkage properties. Therefore, completely new injection molding tools are 


needed for all fitting geometries. This is associated with great effort in terms of engineering. 


Completed development, procurement of all tools necessary, and production process will 


take at least 4 years. Investment cost can be found in confidential attachment A7. 


As already mentioned above in Alternative 2.1. PPSU is not as resistant as PVDF. Therefore, 


there is a risk that the expected service lifetime of PPSU fittings is adversely affected due to 


external influences (e.g., UV radiation). 


 


g) Substitution is not technically or economically feasible:  


Alternative 2.5: use a different material class (glass, ceramics, wood) 


Materials such as wood, glass and ceramics are not feasible for the same reasons mentioned 


in Example 1, Alternative 1.6 above. 
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Example 3: PTFE coatings on sealings 


It is impossible to imagine the sanitary industry without sealing rings. For example, the connection 


between pipes and fittings are sealed with O-rings. The demands on the sealings are high because 


they have to be functional over the entire lifetime of these products of more than 50 years. 


a) Annual tonnages and emissions and type of PFAS: 


The coating is made with PTFE a PFAS of the fluoropolymeric type. No information on 


tonnages can be given since we buy the sealings already coated and do not process the PTFE 


ourselves. The total amount of PTFE is small, since the coating thickness is in the micrometer 


range. 


 


b) Key functionalities provided by PFAS: 


The PTFE coating provides outstanding anti-friction properties. PTFE is the material with one 


of the lowest known friction coefficients. This enables easy mounting of the sealing without 


causing any damage to the sealing. PTFE is a material without any hygienic hazards and can 


be used for drinking water applications. Furthermore, the PTFE coating protects the sealing 


against chemical attack. At production sites, the PTFE coating prevents the sealings from 


sticking together. Additionally, PTFE coatings can be colored and therefore allow the user an 


easy differentiation between different types of sealings. 


 


c) Number of companies estimated to be affected: 


We have no data on this topic. 


 


d) Availability, technical and economic feasibility, hazards and risks of alternatives: 


Alternative 3.1: Talcum 


Technical: Instead of PTFE coatings the sealings could also be treated with talcum. Since it is 


not a coating, talcum is not covering the surface completely. Talcum is a powder and applied 


in a lose fashion. It prevents the sealings from sticking together and allows efficient 


automated mounting of the sealings in production. The properties of talcum and PTFE are 


different. Talcum never reaches the level of PTFE in terms of sliding friction. Moreover, 


talcum is not permanently fixed to the sealing surface and will not stay on the surface for the 


whole product lifetime. This makes talcum only suitable for static application of the sealing. 


Therefore, talcum is not a technically equivalent alternative for all applications where we are 


using PTFE coatings. 
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Risks: Since the sealings are never fully covered with talcum, talcum cannot protect the 


sealing surfaces from chemical substances. The friction coefficient is different for talcum and 


PTFE, so the functionality of the sealing will not be the same. These two factors can be a risk 


as we do not know their impact on long-term behavior for the lifetime of our product. 


 


Alternative 3.2: Lubricants 


Technical: Another method to ensure easy mounting of the sealings without the sealings 


getting stuck or twisted, is to use liquid lubricants. The lubricants will be washed out during 


the use phase in the water supply/drainage system and will not adhere to the sealing surface 


for the whole product lifetime, similarly to talcum described above. The availability of 


lubricants with drinking water approval is limited. 


Silicone: Silicone is a lubricant compatible with many sealing materials like EPDM or NBR and 


allows easy mounting of the sealings. But usage of silicon is not LABS conform (paint wetting 


impairment substances, VDMA 24364) which would preclude use of installations with such 


sealings in the automotive industry, for example. There are different silicon lubricants with 


drinking water approval on the market. The problem is these silicone-based products also 


contain PTFE and are therefore not PFAS free. The data sheet of a commonly used product in 


sanitary industry is attached in confidential attachment A8. 


Glycerin: Glycerin can also be used as a lubricant. The disadvantage of glycerin is that it dries 


out over time and can become sticky, or that it is completely washed out with the water and 


does not provide long-term lubrication. 


Risks: Lubricants do not have the same functionality as a PTFE coating. They cannot protect 


the sealing from chemical substances, and they can be washed out over time. Therefore, no 


long-term functionality of lubricants is given, and this might have unknown influence on the 


lifetime of our products. 


 


e) Alternatives not yet available – status of R&D: 


Alternative 3.3: New coating without PTFE 


One of our suppliers informed us that they are working on an alternative coating without 


PTFE. Since we are not directly involved in the development process, we cannot give 


information on the R&D status. Thus far, the alternative coating does not reach the level of 


PTFE in terms of sliding friction. After our supplier has a suitable coating for our applications, 


the supplier has to approve its product for the use in contact with drinking water. Afterwards 


we require at least another 3-5 years for further R&D work for implementation and 


upcoming approvals and certifications. 
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f) Substitution is technically and economically feasible, but more time is required: -  


 


g) Substitution is not technically or economically feasible: -  
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Classification: General Business Use  


SABIC’s Inputs to the Public Consultation Comments 


to Annex XV PFAS Restriction Proposal  
 


Question number 6: Missing uses - PTFE used as an Anti-Drip 


Additive in Thin-Wall, Flame Retardant Polycarbonate Resins 


 
Executive Summary  


Flame retardant polycarbonate resins used in thin-wall (thickness <1.0 mm) 


consumer electronics applications plays a critical role in consumer safety and 


requires the use of PTFE as an anti-drip additive. Thin walled parts reduce the 


amount of plastic used and therefore the amount of plastic waste produced 


during the manufacturing process as well as at the electronic devices’ end of 


life.  Before these tough thin-wall flame retardant polycarbonates were 


available, typical wall thicknesses in consumer electronics were 2-3 mm, which in 


comparison can lead to a 100% to 200% increase in resource consumption and 


solid waste generation, depending upon the electronic application design 


requirements. Thin-walled polycarbonate resins can also lead to lighter 


products which require less energy for transportation, which results in less CO2 


emissions.  


 


Alongside many unique properties, polycarbonate is an inherently tough material 


which provides device integrity during and after an impact event, so that the 


electronic device can continue to function, and does not produce an electrical 


hazard (short circuit, shock hazard) or a fire hazard.  There are no alternative 


engineering plastics available today that provide the necessary combination of 


impact resistance, ductility, and flammability properties for thin walled (<1 mm) 


electronic device parts. 


To ensure that thin-walled polycarbonate resins have adequate flame 


retardancy, it is essential to use PTFE as the anti-drip agent.  PTFE, in 


combination with flame retardant additives, increases the ignition resistance of 


the polycarbonate thereby lowering the probability of a fire event.  If a flame 


event does occur, the unique properties of PTFE help prevent flames from 


spreading and allow individuals more time to escape a fire.  Our extensive 


research has not found any alternatives that provide adequate flammability 


performance for thin-walled polycarbonate while also maintaining adequate 


impact resistance and ductility.  


 







 


   


 


Classification: General Business Use  


Given the absence of alternatives we feel it would be appropriate to allow for a 


13.5-year derogation to have sufficient time to invent new materials or develop 


viable alternatives for PTFE used as an anti-drip additive in flame retardant 


polycarbonate resin formulations. 


 


Substance Information: 


 


Substance Name:  Poly(1,1,2,2-tetrafluoroethylene) 


Synonyms/Abbreviations:  PTFE 


Molecular formula:  (C2F4)n 


EC/List no.:  618-337-2 


CAS number: 9002-84-0 


Type: Solid 


Application: PTFE used as an anti-drip additive in thin-wall, flame 


retardant polycarbonate resin formulations 


 






