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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:
2023/05/11  17:22
Content:
Request for exemption

Type:
Individual
Country:
Japan
	General Comments:
We want full exemption for fluoro elastomers . We need this fullexemption for fluoroelastomer

	
	
	Answer to specific info request 1:
Fluoro elastomers are  widely used for automotive ( engine cylinder block gasket, fuel hose ,  EV battery separator sheet , gasoline gas return hose ) ,  semiconductior manufacturing machine( gasket and sealing packing)

	
	
	Answer to specific info request 5:
We run  fluoroelastomer compounding factory. We use about 100tons fluoroelastomer polymer per year in last 20 years . We have no fact  that  Fluoroelastomer polymer gives human body influence ,such as cancer generation on our factory operators.

	
	
	Answer to specific info request 6:
If Fluoroelastomers are restricted  for manuafacturing , for use ,   car cannot be manufactured.  Semicoductor cannot be made,  aerospace rocket , missile cannot be made ,  millitary vehicle, airplane  cannot be made, which give serious impact to national security .

	
	
	Answer to specific info request 7:
There is no alternative chemical product which has equal technical perperty  of fluoroelastomers.
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	Date:
2023/05/11  17:29
Content:
Scope or restriction option analysis
Baseline
Information on alternatives
Other socio economic analysis (SEA) issues
Request for exemption

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

 
<redacted>
Privacy statement:
We supply confidential data in regard to Regulation (EC) No 1049/2001 Article 4(2) “commercial interests of a natural or legal person, including intellectual property”.
	General Comments:
As an industrial supplier of plastic components, used in chemically aggressive and corrosive applications in different industry sectors (e. g. chemical, pharmaceutical, environmental, mining, metallurgy), we are pleased to share our knowledge about applications and risks of PFAS and their potential restriction.

We certainly support actions for enhanced human health and environment protection. The approach of a full ban of PFAS with or without different derogation options (RO2 or RO1 of the restriction report) though contains both harmful and risky substances (e.g., PFOA, PFOS) as well as substances of low concern, like the high molecular fluoropolymers.
There are ongoing efforts of the industry to develop feasible recycling processes (https://www.science.org/doi/10.1126/science.abm8868) and companies like Gujarat Fluorochemicals work on substituting PFAS (https://www.gfl.co.in/assets/pdf/GFL%20Announcement%2030.11.22_new.pdf). These advances are likely to be implemented in the near future. Though right now the properties of fluoropolymers in terms of chemical resistance are second to none. Although there are non-fluoropolymeric materials with very good technical and thermal-mechanical properties (e.g., PEEK, metals), these often do not offer the required chemical resistance and would not be economically justifiable for cost reasons. Therefore, fluoropolymers are indispensable (s. section III – 6).
Regarding economical aspects, the prices for some fluoropolymers (e.g., PVDF, in the appearance of granules) have increased to 300 – 400 % since the beginning of 2020. Therefore, we observe a market-induced rationalization of our fluor-products. Economical and social influences both are already pushing a trend to reduce the use of fluoropolymers to just the applications without any alternatives available.

	
	
	Answer to specific info request 1:
The Annex XV restriction report (Table 9) does not address the variety of uses in the chemical industry. Our products and experiences are heavily connected with this sector, so we focus on contributing to information regarding the chemical industry. Moreover, we share information on the “semiconductor” sector and “fluoropolymer applications” of “petroleum and mining” sector of Annex XV restriction report (Table 9). Because the restriction report is not clear on whether the sectors/derogations apply to the production processes or the products, we strongly emphasize that we concentrate on the equipment used in the production processes of the given sectors and not on the manufactured final products.

	
	
	Answer to specific info request 6:
For detailed information please check the attachment "PFAS Material Options” under section IV and "General Remarks" and "Resistance list 20230424_PFAS" under section V. Information on socio-economic impacts can be found under section V “CONFIDENTIAL_20230505_PFAS consultation_socio-economic impacts”. The research on alternatives at this point in time is not very dependable. We continue to elaborate solutions for our customers’ applications and plan to add information on alternatives later in the consultation phase.

	
	
	Answer to specific info request 8:
As a supplier for chemically aggressive applications, we keep a list of the resistance of the materials we use against different chemicals. In section V “Resistance List 20230423_PFAS” there is a compilation of 62 chemicals that, based on internally examined scientifical studies, require the use of fluoropolymers. In our products the given materials are all processed in pure form. Further explanation one can find in the stated document and within our "General Remarks" under section V.  We will elaborate socio-economic effects and provide them in a later statement.
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	Date:
2023/05/11  18:27
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Honeywell Advanced Limited
Org. country:
Ireland
Attachment:

 
Privacy statement:
N/A
	General Comments:
Honeywell International Inc. (hereinafter - Honeywell) is a global manufacturer and importer of various  fluorinated gases to the European Union (EU), including hydrofluorocarbons (HFC) and  hydrofluoroolefins (HFO) refrigerants and their mixtures (blends), primarily used in refrigeration, heating, ventilation and air conditioning (RHVAC), mobile air conditioning (MAC), thermal management  systems (TMS) in electric vehicles (EV), propellants in medical dose inhalers (MDI) and insulation foams  blowing agent applications, as well as a particular fluoropolymer - polychlorotrifluoroethylene (PCTFE) - used in the primary packaging of medicinal products and medical devices.


	
	
	Answer to specific info request 1:
Honeywell International Inc. (hereinafter - Honeywell) is a global manufacturer and importer of various  fluorinated gases to the European Union (EU), including hydrofluorocarbons (HFC) and  hydrofluoroolefins (HFO) refrigerants and their mixtures (blends), primarily used in refrigeration, heating, ventilation and air conditioning (RHVAC), mobile air conditioning (MAC), thermal management  systems (TMS) in electric vehicles (EV), propellants in medical dose inhalers (MDI) and insulation foams  blowing agent applications, as well as a particular fluoropolymer - polychlorotrifluoroethylene (PCTFE) - used in the primary packaging of medicinal products and medical devices.

	
	
	Answer to specific info request 2:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 3:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 4:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 5:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 6:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 7:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 8:
Relevant information will be provided in future submissions.

	
	
	Answer to specific info request 9:
Relevant information will be provided in a stand alone, future submission on this topic.

	
	
	Answer to specific info request 10:
Relevant information will be provided in future submissions
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Content:
Scope or restriction option analysis
Other socio economic analysis (SEA) issues

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

 
	General Comments:
KITZ Corporation supports the statement made by FCJ on the issues of proposed restriction, as per attached in Section IV.
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	Date:
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Content:
Scope or restriction option analysis
Other socio economic analysis (SEA) issues

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

 
	General Comments:
I agree with the comments of the Japan Fluorochemical Products Council (FCJ).
I attach my comments in Section IV.
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Scope or restriction option analysis
Other socio economic analysis (SEA) issues

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

 
	General Comments:
I agree with the comments of the Japan Fluorochemical Products Council (FCJ).
I attach my comments in Section IV.
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Scope or restriction option analysis
Other socio economic analysis (SEA) issues

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
VENN co.ltd
Org. country:
Japan
Attachment:

 
	General Comments:
-
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Content:
Request for exemption

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

 
	General Comments:
Fluorine compounds having both a hydrofluoroether group and a reactive group have been used extensively as antifouling agents for hard coating agents.

A hard coating agent is a coating agent for the purpose of preventing scratches on various surfaces. After coating, this coating agent is cured by UV irradiation to form a film.

A fluorine compound having both a hydrofluoroether group and a reactive group is used by being added to the hard coating agent.

After coating, the hard coating agent to which this fluorine compound is added exhibits both the function of preventing stains such as fingerprints, water stains and adhesives, and the function of low friction.

Oil repellency and a low coefficient of friction are required to prevent fingerprints and smudges. There is no substitute substance because there is no oil-repellent substance other than fluorine-based compounds in the world.
Also, the fluorine compound has an optically low refractive index.
Reflected light can be reduced by coating optical parts such as lenses and transparent films with a hard coating agent containing a fluorine-based compound to a thickness of about 0.1 μm. Reducing reflected light results in a 3-5% improvement in transmitted light transmittance. Other various resins have a high refractive index and cannot achieve such a reflected light reduction rate.



	
	
	Answer to specific info request 1:
Additives for imparting fingerprint adhesion for hard coats, Low refractive index additive for hard coat, Anti fouling Additives

	
	
	Answer to specific info request 2:
There are no PFAS emissions during the manufacturing and use stages. 100% emissions at disposal stage. The service life is the same as the equipment used.

	
	
	Answer to specific info request 3:
This product is often used in plastics at the disposal stage. If the target is incinerated, it will be decomposed into HF

	
	
	Answer to specific info request 5:
Since it is an additive, the production volume is estimated to be less than 100 tons per year.

	
	
	Answer to specific info request 9:
There is no information that it changes into a precursor of the substance.
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Scope or restriction option analysis
Other socio economic analysis (SEA) issues

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

 
	General Comments:
I agree with the comments of the Japan Fluorochemical Products Council (FCJ).
I also attach my comments in Section IV.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:

 
	General Comments:
We, TLV CO., LTD, agree with the comments of the Conference of Fluoro-Chemical Product Japan (FCJ) "Comment on Proposed Restriction of PFAS on Apr. 25, 2023" attached in Section IV.
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Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:

 
	General Comments:
OKUMURA ENGINEERING supports the statement made by FCJ on the issues of proposed restriction,as per attached in Section IV.
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Austria
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Customer information, Information of the complete industrial sector, Secret and strategic company information
	General Comments:
General comments: Semiconductor devices (“chips” or “integrated circuits”) are important components of many electronic devices. This “chips” are extremely complex to manufacture whereby up to 2000 process steps, which will require a production time up to 26 weeks.
In this semiconductor industry, fluoropolymers are used for transport of ultrapure water and other process media due to the excellent leach out behaviour, cleanliness, resistance against bio-film, high temperature resistance, chemical resistance, excellent mechanical properties and long lifetime performance.
PTFE is an inert material, and therefore absolute necessary to transport highest grades of ultrapure water required for the wet chemistry process in semiconductor factories to manufacture node sizes of 14,12,10,8,5, 3 nanometer.
Ultrapure water in this industry is one of the most used media required in the wafer production, Ultra pure water is used in many process steps and the quality of water is most important for the chip factory output (yield).

Considering that the Semiconductor industry was estimated having a global sale of 600 Billion$ (in 2022) and a further required growth up to 1 Trillion$ till 2030, because of the increasing demand on high quality chips in many applications (cars, electrified cars, KI, AI, data centers, 5G, etc,…) this industry plays an essential socio-economic role worldwide.

Without Fluoropolymers like PTFE the ability to produce semiconductor will be put at high risk.

Banning them in Europe will put the European Chips Act and the whole European economy at high risk.


Specific product “PTFE Diaphragm”:
A PTFE Diaphragm valve is used in ultra-pure-water systems for example in the semiconductor manufacturing process, Photovoltaic Cell manufacturing, green hydrogen electrolysis etc. In order to supply water with the highest level of purity (no metal ions, no contamination of other anorganic and organic material…). In the valve, the diaphragm mainly serves the following functions: (1) besides the main body of the valve (usually made out of PVDF, another fluoropolymer) it should provide a low-friction, low-surface-energy, pure, low-leach-out contact area to the flowing ultra-pure-water, (2) to provide high water throughput with low flow resistance independent of pressure, no dead flow areas where particles can accumulate (open position of valve) and (3) water tight sealing properties in closed position of the valve. In order to fulfill above mentioned technical and functional requirements, the diaphragm material needs to:
- Provide lowest leach-out-levels of metallic ions, inorganic and organic material meeting the (current and future) stringent norms and restrictions of e.g. the semiconductor industry
- Be formable and processable
o To (thermo)form curvatures
o to provide fine geometrical details like sealing lines (feature size: radius ~ 0.3 mm)
o for incorporating of metallic pins for opening and closing the diaphragm via welding
- provide a high level of mechanical flexibility and life-time (“flex-life”) for frequent opening and closing the valve
- at the same time
o provide enough mechanical strength (tensile, flexural, shore hardness) to savely incorporate the metallic pin (~ 10 kN tensile force) and to withstand the combination of hydrodynamic pressures present during operation (10bar @ 80-90°C) and the forces applied through the metallic pin
o provide a low level of “cold flow” (smaller than 10 %) over time when pressed together (otherwise valves tend to leak over time)
- have lowest level of coefficient of friction and surface energies when in contact with water
- be thermally resistant and form-stable up to process temperatures of 80-90°C
- be cost effective and easy to process

To the best of our knowledge, PTFE (and especially modified PTFE) is the only material to date which fulfills beforementioned requirements. PTFE diaphragms make up only a minor fraction of material and cost in ultra-pure-water systems. However, the added value for the applications and industries (EU chips act, EU green deal, hydrogen economy…) PTFE diaphragms are utilized clearly highlight the importance and benefits of this technical product. Furthermore, we are convinced that PTFE diaphragms can be safely manufactured, packed, applied and treated after end of life with no significant emissions of PFAS into the environment.

We therefore request full exemption of fluoropolymers like PTFE from the restriction proposal.


	
	
	Answer to specific info request 1:
Fluoropolymers are included in the use category “semiconductor manufacturing equipment & infrastructure” as described in Annex A, table 9 of the proposed restriction, and identified RO2 with a 12 years derogation. However, the Annex XV restriction report does not cover all relevant and essential uses of fluoropolymers in the critical sector “semiconductor manufacturing”: PTFE Diaphragms in Ultra-Pure-Water Systems, which is necessary for the supply of ultra-pure water is not listed in Annex A, table 9 and therefore need to be added to Annex XV.

	
	
	Answer to specific info request 2:
Confidential attachement

	
	
	Answer to specific info request 7:
a) The industry especially semiconductor industry has a growing demand on PVDF piping systems and therefore also PTFE diaphragm valves, because of the technical benefits Fluoropolymers offer for this high-grade production processes. Specially for this application our company is producing Diaphragms valves. Further details see confidential attachement.  b) In the valve, the diaphragm mainly serves the following functions: (1) besides the main body of the valve (usually made out of PVDF, another fluoropolymer) it should provide a low-friction, low-surface-energy, pure, low-leach-out contact area to the flowing ultra-pure-water, (2) to provide high water throughput with low flow resistance independent of pressure, no dead flow areas where particles can accumulate (open position of valve) and (3) water tight sealing properties in closed position of the valve. In order to fulfill above mentioned technical and functional requirements, the diaphragm material needs to:  - Provide lowest leach-out-levels of metallic ions, inorganic and organic material meeting the (current and future) stringent norms and restrictions of e.g. the semiconductor industry - Be formable and processable  o To (thermo)form curvatures  o to provide fine geometrical details like sealing lines (feature size: radius ~ 0.3 mm) o for incorporating of metallic pins for opening and closing the diaphragm via welding  - provide a high level of mechanical flexibility and life-time (“flex-life”) for frequent opening and closing the valve - at the same time  o provide enough mechanical strength (tensile, flexural, shore hardness) to savely incorporate the metallic pin (~ 10 kN tensile force) and to withstand the combination of hydrodynamic pressures present during operation (10bar @ 80-90°C) and the forces applied through the metallic pin o provide a low level of “cold flow” (<10 %) over time when pressed together (otherwise valves tend to leak over time)   - have lowest level of coefficient of friction and surface energies when in contact with water  - be thermally resistant and form-stable up to process temperatures of 80-90°C  - be cost effective and easy to process  - No biofouling  - Low particle accumulation  - Good compromise between flexibility, tensile strength and flexural strength  - Low permeation - Very low particle shedding - Low moisture absorption - Physiologically non toxic - Very good thermal stability and electrical properties - Excellent long term performance  To the best of our knowledge, PTFE (and especially modified PTFE) is the only material to date which fulfills beforementioned requirements.   c) Every state of the art semiconductor fab worldwide uses PVDF piping systems where PTFE diaphragm valves are used to transport ultra pure water for cleaning of microchips. Further details see confidential attachement.  d) There are several possible materials to consider when manufacturing a diaphragm for fluid control :   1. Rubber diaphragms: Rubber diaphragms are compression molded of synthetic rubber with a nylon fabric mesh positioned within the rubber to improve the diaphragm’s flexing characteristics. The following are the rubber diaphragm materials available: o Neoprene is an exceptional general-purpose, low-cost diaphragm. Designed for non-aggressive chemical applications such as water-based slurries, well water or seawater, it provides good flex life and abrasion resistance. o Buna-N is used in applications involving petroleum/oil-based fluids such as leaded gasoline, fuel oils, kerosene, turpentine and motor oils. In wide use throughout the fuel processing industry, Buna-N is also referred to as nitrile and provides moderate flex life and moderate abrasion resistance. For food and beverage applications, versions are available that comply with FDA 21 CFR 177 standards. o EPDM is suited to extremely cold temperatures and is an economical alternative when pumping dilute acids or caustics. EPDM diaphragms are in use in the manufacturing, food, pharmaceutical and paint/ coating industries. The material exhibits good flex life and moderate abrasion resistance, and it is available in versions that comply with FDA 21 CFR 177 standards. EPDM is also a good choice where statically dissipative materials are required. o Viton is excellent for extremely hot temperatures and provides exceptional performance with aggressive fluids such as aromatic/chlorinated hydrocarbons and strong, aggressive acids. Viton is often the only diaphragm material suitable for applications where harsh chemicals are used because of its high temperature limit and chemical resiliency. It provides moderate flex life and moderate abrasion resistance. However, Viton is made out of FKM which is another Fluoropolymer.   What Rubber does not provide for the specific use case:   - Excellent leach out behaviour / cleanliness  - Excellent cold-flow behaviour - Excellent flex-life  - Low surface energy - No biofouling  - Low particle accumulation  - Low flow resistance, lowest surface roughness values  - Good compromise between flexibility, tensile strength and flexural strength  - Good weldability - Low permeation - Very low particle shedding - Excellent temperature / mechanical properties - Low moisture absorption - Very good thermal stability and electrical properties  2. Thermoplastic elastomer (TPE) diaphragms: TPE diaphragms are manufactured by injection molding. As a result of their dimensional stability and tensile strength, TPE diaphragms do not need fabric reinforcement. Following are the available types of TPE diaphragms:  o Polyurethane is a general-purpose diaphragm for nonaggressive chemical applications such as water, wastewater and seawater. It provides excellent flex life, abrasion resistance and durability at an economical price. o Wil-Flex provides a low-cost alternative to PTFE with a cost comparable to neoprene. Made of Santoprene, Wil-Flex is used with acidic and caustic fluids such as sodium hydroxide, sulfuric or hydrochloric acids. Exhibiting flex life, abrasion resistance, temperature range and durability, it is widely used in the chemical process, food, pharmaceutical and wastewater industries. Versions of Wil-Flex are available that comply with FDA 21 CFR 177 standards for food and beverage applications. o Saniflex is suitable for food processing applications. Made of Hytrel, it exhibits good flex life and excellent abrasion resistance. Hytrel also offers superior sealing or seal energizing due to its low compression set characteristics. Saniflex versions are available that comply with FDA 21 CFR 177 standards. o Geolast exhibits enhanced oil-resistance and low oil swell making it ideal for petroleum industry applications. Equivalent to nitrile (Buna-N), Geolast provides moderate flex life and good abrasion resistance over a wide temperature range at a lower cost than fabric-reinforced Buna-N.  What thermoplastic do not provide for the specific use case:  - Excellent leach out behaviour / cleanliness  - Excellent flex-life  - Low surface energy - No biofouling  - Low particle accumulation  - Low flow resistance, lowest surface roughness values  - Good compromise between flexibility, tensile strength and flexural strength  - Very low particle shedding - Excellent temperature / mechanical properties - Low moisture absorption - Very good thermal stability and electrical properties - Excellent long term performance  Besides PTFE, PFA (another Fluoropolymer) might be suitable as a diaphragm material. However, as compared to PTFE, PFA comes short in flex-life, tensile strength and cost.   Diaphragms are also manufactured out of metals like nickel, silicon and bimorph materials , however they also come short in most of the functionalities (like flexibility, leach-out, smoothness…) when it comes to the current and future requirements of the semiconductor industry.   In our opinion there is no technically and commercially feasible alternative to PTFE diaphragm.   e), f) In our opinion there is no technically and commercially feasible alternative to PTFE diaphragm.  g) See confidential attachement The effect of banning Fluoropolymers like PTFE could have a substantial impact on the whole strategic social, environmental and economic plans of the EU, and for sure the European value chain.   Impact on EU Strategies:  - Green House Gas emission target - Green deal - REPowerEU - Digitalization Strategies  - European Chips Act - …
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	General Comments:
ECTFE fluoropolymers used for chlorination systems
Why Fluoropolymers in the Chemical Industry for chlorine?

Chlorination is the process of adding the chemical element chlorine to water/sea water/sewage water. The main reason for chlorination is disinfection of drinking, service and waste water (waste water treatment facilities, desalination, cooling water, …) as well as water treatment in public, thermal baths or for bleaching.
There are three main methods of adding chlorine:

 Chlorine (Cl2 in gaseous form)
 Hypochlorites such as sodium, calcium and potassium hypochlorite (NaOCl, Ca(OCl)2, KOCl)
 Chlorine dioxide (ClO2)
When dissolved in water, chlorine converts to an equilibrium mixture of chlorine, hypochlorous acid (HOCl) and hydrochloric acid (HCl). In acidic solution, the main chemical elements  are Cl2 and HOCl, whereas in alkaline solution, effectively only ClO− (hypochlorite ion) is present. Very small concentrations of ClO2−, ClO3−, ClO4− (chlorites, chlorates, perchlorates) are also developed in these chemical reactions. All these developed chemicals need to be handled by a suitable material during production, storage, handling, transport and usage (e.g. chlorination lines made from pipes, fittings and valves, storage tanks made corrosion resistant material, …).

Depending on the application, chlorine is added to the existing medium (water, waste/process water,..) in a certain concentration, in some cases the concentration is low (for drinking water in Europe the permissible concentrations are smaller 3 mg/l, in the United States smaller than 4,3 mg/l ), for industrial applications the concentration goes up to 15% or even to chlorine in technically pure form. In order to supply chlorine with higher concentrations than 4,3 mg/l to the dosing stations or to transport chlorine in concentrations biger than 4.3 mg/l safely, piping systems and tanks made of fluoropolymers (ECTFE, at pH values smaller12 also in PVDF) are essential.

On the one hand chlorination is a method of water purification to make it suitable for human consumption as drinking water. In many parts of the world drinking water chlorination is essential and saving lives. Adding chlorine is the most common type of drinking water disinfection and it is absolutely necessary (more than 1 billion people in the world do not have access to clean drinking water). Disinfection kills bacteria, viruses, and other microorganisms that cause disease and immediate illness.
On the other hand chlorination is absolutely necessary to ensure the suitability and quality of water for different industrial applications.
A seawater intake system has to be designed and constructed to ensure a sufficient seawater supply regarding the quantity and quality for the end user (e.g. power stations, desalination plants, mines). Such seawater intake systems are a fundamental part for end users and they have to be designed with great care. The design has to guarantee the requirements of the end users, protect the whole equipment, the intake system itself and has to minimize any risk for the environment (marine life). To ensure the quality of the seawater chlorination with is necessary. Chlorination is done using pipes with diameters mainly in the range from OD20 mm up to OD110 mm, which are installed and fixed at the inside or at the outside of the seawater intake pipes.
Thermal power plants have very large requirements of raw water which is mainly used for condenser cooling and to a smaller extent for the production of demineralized water (DM water) which is used as boiler feed water to produce steam. Sea water, water from lakes and rivers is very often the source of raw water for power plants.
Chlorination/disinfection with concentrations bigger than 4.3 mg/l is also indispensable in the process industry (semi-conductor industry, pharmaceutical industry-please see “ANNEX 4: Reference ECTFE_transport of sodium hypochorite_Vaccine production” attached).
Production, storage, transport and use of chemicals and other hazardous materials can inevitably carry potential risks. Moreover, history has shown that accidents can not only have economic impacts, but also irreparable consequences on human lives and the environment. Mitigating such risks through rigorous safety management whilst simultaneously ensuring efficiency and availability is a major challenge for today’s worldwide chemical industry.

In our view, the Annex XV restriction report does not cover relevant and essential uses of fluoropolymers in the critical sector “chemical industry”: Pipelines, storage tanks and transportation containers for the handling of chemicals. Fluoropolymers  are mechanically solid, chemically resistant and stable even in harsh and corrosive environments.

We request full exemption of fluoropolymers used in industrial applications from the restriction proposal.

	
	
	Answer to specific info request 1:
The specific Sector “ECTFE fluoropolymers used for chlorination systems” is not listed in Annex XV.

	
	
	Answer to specific info request 2:
For this specific application extruded ECTFE pipes, injection moulded ECTFE fittings and valves are used. Furthermore semi-finished products in ECTFE in form of extruded round bars (up to OD = 120 mm) are needed to make machined fittings, welding rods (circular profile: 3 and 4 mm) are needed as accessories. Sheets are used for construction and inside lining of storage tanks and transportation containers.  According to our supplier Solvay, ECTFE is already produced without the use of fluorinated polymerization aids, thus ECTFE has a very low potential for leaching of small molecular PFAS.    During manufacturing:   There is a certain amount of emissions when fluoropolymers are processes at elevated temperature in the thermoplastic state. While the majority of the emissions is HCl and HF, there is no detailed information available if the emissions contain small molecular PFAS. In our facility, the main parts of the extrusion line with the highest temperatures (thus the areas where emissions are most likely to occur) are covered with a ventilation hood to suck of fumes/emissions above the extrusion line. The off gases are then cleaned in gas scrubber, before released into the environment. Measurement have shown that some small molecular PFAS accumulate in the water of the gas scrubber, thus cleaning the off-gasses is a proven way to reduce emissions.  Precise work and proper work instructions avoid loss of fluoropolymers during the production in our facilities. Material from the starting process as well as chips from cutting are collected and added again to the extrusion process (internal recycling). Material which cannot be processed again is stored in containers and sent for incineration following Austrian laws for handling waste (>850 °C effectively destroys PFAS during incineration).  Storage and handling  Proper Packaging avoids PFAS loss during the transportation and storage. After production, products are packed sold in sales units like:  • Pipes: OD 20 – 160 mm diameter; Length = 5 m; packed in plastic foil • Fittings and valves: OD 20 – 110 mm diameter; packed in plastic foil and proper cardboard • Round bars: OD 20 – 110 mm diameter; Length = 1 m; packed in plastic foil • Welding Rod 3 -4 mm diameter (2 kg Spool); packed in plastic foil and proper cardboard • Sheets from 2 mm up to 50 mm thickness, wrapped in plastic foil, packed in cardboard boxes.  During the production, storage and handling of ECTFE pipes, fittings, valves, semi-finished products no environmental pollution is expected. The material is inert and very stable, especially at ambient temperature.  The use-phase:   Products are used in the following specific sub-uses:  • ECTFE piping systems are used for the transport of chlorine in its different forms. Components made of ECTFE ensure the safe transport of most critical media for human beings and environment. Chlorine in its different forms does not leach out any elements, which belong to the group of PFAS. During the use in the temperature range from 20-120°C emissions from ECTFE do not occur (below detection limit), because the material is extremely stable, inert and does not degrade into small molecular substances over the whole lifetime.   End-of-life:   Equipment which is decommissioned after service life (~25 years depending on the application) could be collected and deposited or incinerated according to the state of the art and according to laws in place for handling waste. Incineration destroys PFAS substances.   See link: https://www.sciencedirect.com/science/article/pii/S0045653519306435?via%3Dihub%E2%80%A8

	
	
	Answer to specific info request 6:
The chlorination process is an essential method of water disinfection, sea water intake disinfection. It has shown to be effective for killing bacteria and viruses. By chlorination seawater and the resulting products are protected from bio-fouling. If bio-fouling control is not maintained, mussels and algae can grow and cause restrictions in intakes, thereby compromising in a significant way the functionality and performance of offshore seawater process systems. ECTFE is an essential material for handling chlorine chemicals used for water disinfection.  a) see confidential document attached  b) Various, reliable, internationally accepted chemical resistance lists/tables (e.g. DVS Codes 2205-1, ISO TR10358) , information supplied by the raw material supplier (company: Solvay)  confirm that ECTFE is the only safe and long term solution for the transport of chlorine in its different forms for concentrations bigger 4,3 mg/l, it is chemical resistant no matter how the temperature (up to 120°C) and pH value are, while other materials (e.g. PE, PP, PVC, PVDF, ABS, PA, …) can only handle low concentrations (smaller than 4,3 mg/l) or higher concentrations for a very limited lifetime (maximum 2-10 years) including the risk of unexpected immediate  failures-please see “ANNEX 3: ISO_PRF_TR_10358” attached). Also metals (steel, copper) do not enable such a universal chemical resistance, at least not in a cost effective way. In addition to the outstanding chemical resistance ECTFE piping systems meet all further requirements for such applications:  • Internal pressure resistance of pipes and fittings • Temperature resistance  • UV resistance  • Flexibility  • Weldability • Suitability for below ground applications (also underwater application) • Availability of pipes, fittings, valves and special parts (complete supply range)  c) Apart from our suppliers for ECTFE (Solvay) and the companies producing the ECTFE piping systems for chlorination water treatment system, the largest impact is expected for the shipping industry and the companies in the need of water/sea water/process water.   Affected industrial applications in general: Whole chemical industry, steel industry, refinery and petrochemical industry, metallurgy industry, mining industry, pharmaceutical industry, power industry, viscose industry, semiconductor industry and all users of critical chemicals.  d) Only high grade piping systems made of high grade thermoplastics, such as ECTFE, offer safety, reliability and significant improvements in performance, installation and safety during operation. Alternatives like PE, PP, PVC, ABS, PVDF, PA and metal pipes can only handle low concentrations or higher concentrations for a very limited lifetime including the risk of unexpected failures, which would have dramatic influence on the environment (death of all marine life,...). Please see ANNEX   e) ECTFE has become established over the last decades and represents the current state of the art, as the old systems has been replaced due to the large number of problems. Currently for this application no other solution based on polymeric products seams feasible due to the extreme operating conditions, that require a special combination of temperature and chemical resistance (in special the difficult behavior of chlorine in watery solutions with developing further elements, varying pH value). Please see ANNEX   f) Alternative piping systems do not offer a sufficient resistance, especially if the chlorination process and its special chemical behavior in watery solutions are considered (changing pH value, development of other chlorine compounds). Other piping systems than the ones made of ECTFE are not resistant in the same way and would corrode and leak. Alternatives would be available but are impacted by the PFAS restriction proposal as well. It would be possible to use PVDF (for chlorination lines with a pH value smaller 12), FEP or also PFA. Using PE, PP, PVC, ABS, PVDF, PA, steel, copper would not allow to use chlorine in its different forms with such a high efficiency.   We are in permanent contact with raw material suppliers, and we are always considering to include products made of new developments (regarding the raw materials) in the product range. Concerning raw materials with improved resistance to chlorine the raw material supplier for HDPE are promoting special grades with a resistance to 4,3 mg/l (4,3 ppm) chlorine, whilst for the chlorination process a resistance to concentrations up to 15 000 mg/l (15 000 ppm) and much higher is required. Based on this fact/example a material, that withstand such high concentrations, will not be available within the next 10-15 years. Please see: ANNEX 5: Plastic Europe technical paper PE chlorine Mar 2007”   g) At first glance the impact for our company, the competitors, the customers and the suppliers seems to be not drastically, banning ECTFE and other fluoropolymers would increase the cost of water treatment/disinfection.   The biggest impact is expected for making water suitable for human consumption as well as enabling the use of seawater as well as water from lakes and rivers for power station. The demand on water for human beings, water for agricultural use, water for power station will increase in the future in a significant way. Human-caused global warming is having a dramatic impact on people, biodiversity and water. Warmer temperatures, increased evaporation and a changed precipitation regime have a direct impact on the water balance.  For industries dependent on disinfecting water, the economic impact is difficult to quantify, but please see below three main effects:  Shortage of water (drinking water, water for agriculture, process water) causes sicknesses.  Polluted water and lack of sanitation cause and spread diseases and pose extremely high health risks. Millions of people die each year from preventable waterborne diseases, including five million children. According to the World Health Organization (WHO), 88% of all diseases can be traced back to polluted water.  Shortage of water (drinking water, water for agriculture, process water) causes hunger  A water disaster quickly turns into a famine. Because agriculture and animal husbandry are directly depending on water.  Shortage of water (drinking water, water for agriculture, process water) creates conflicts  The "struggle" for water leads to political disputes and conflicts within and between states. Water is becoming a (scarce) economic good – with increasing demand. Experts fear that water will increasingly become a conflict resource in the future due to unclear usage rights.  Banning ECTFE would not only cause harm to our business and the business of competitors and  suppliers, but to all companies and end users in the chemical, agricultural industry, infrastructure and water treatment industry. In the coming years also in Europe a large number of seawater desalination plants need to be constructed to avoid water shortage. They depend on ECTFE for proper water treating.  See ANNEX in attached confidential documents ANNEX 1: Systems in ECTFE, ePTFE and FFKM_Highest corrosion resistance ANNEX 2: Failures in piping systems with chlorine_May 2023 ANNEX 3: ISO_PRF_TR_10358 ANNEX 4: Reference ECTFE_transport of sodium hypochorite_Vaccine production ANNEX 5: Plastic Europe technical paper PE chlorine Mar 2007 ANNEX 6: Reference_ECTFE piping system for chlorination_Arabic peninsula ANNEX 7: Reference_ECTFE piping system for chlorination_Central Asia ANNEX 8: Reference_ECTFE piping system for chlorination _Southwest Asia
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	General Comments:
ECTFE fluoropolymers used for chlorination systems
Why Fluoropolymers in the Chemical Industry for chlorine?

Chlorination is the process of adding the chemical element chlorine to water/sea water/sewage water. The main reason for chlorination is disinfection of drinking, service and waste water (waste water treatment facilities, desalination, cooling water, …) as well as water treatment in public, thermal baths or for bleaching.
There are three main methods of adding chlorine:

 Chlorine (Cl2 in gaseous form)
 Hypochlorites such as sodium, calcium and potassium hypochlorite (NaOCl, Ca(OCl)2, KOCl)
 Chlorine dioxide (ClO2)
When dissolved in water, chlorine converts to an equilibrium mixture of chlorine, hypochlorous acid (HOCl) and hydrochloric acid (HCl). In acidic solution, the main chemical elements  are Cl2 and HOCl, whereas in alkaline solution, effectively only ClO− (hypochlorite ion) is present. Very small concentrations of ClO2−, ClO3−, ClO4− (chlorites, chlorates, perchlorates) are also developed in these chemical reactions. All these developed chemicals need to be handled by a suitable material during production, storage, handling, transport and usage (e.g. chlorination lines made from pipes, fittings and valves, storage tanks made corrosion resistant material, …).

Depending on the application, chlorine is added to the existing medium (water, waste/process water,..) in a certain concentration, in some cases the concentration is low (for drinking water in Europe the permissible concentrations are smaller 3 mg/l, in the United States smaller than 4,3 mg/l ), for industrial applications the concentration goes up to 15% or even to chlorine in technically pure form. In order to supply chlorine with higher concentrations than 4,3 mg/l to the dosing stations or to transport chlorine in concentrations biger than 4.3 mg/l safely, piping systems and tanks made of fluoropolymers (ECTFE, at pH values smaller12 also in PVDF) are essential.

On the one hand chlorination is a method of water purification to make it suitable for human consumption as drinking water. In many parts of the world drinking water chlorination is essential and saving lives. Adding chlorine is the most common type of drinking water disinfection and it is absolutely necessary (more than 1 billion people in the world do not have access to clean drinking water). Disinfection kills bacteria, viruses, and other microorganisms that cause disease and immediate illness.
On the other hand chlorination is absolutely necessary to ensure the suitability and quality of water for different industrial applications.
A seawater intake system has to be designed and constructed to ensure a sufficient seawater supply regarding the quantity and quality for the end user (e.g. power stations, desalination plants, mines). Such seawater intake systems are a fundamental part for end users and they have to be designed with great care. The design has to guarantee the requirements of the end users, protect the whole equipment, the intake system itself and has to minimize any risk for the environment (marine life). To ensure the quality of the seawater chlorination with is necessary. Chlorination is done using pipes with diameters mainly in the range from OD20 mm up to OD110 mm, which are installed and fixed at the inside or at the outside of the seawater intake pipes.
Thermal power plants have very large requirements of raw water which is mainly used for condenser cooling and to a smaller extent for the production of demineralized water (DM water) which is used as boiler feed water to produce steam. Sea water, water from lakes and rivers is very often the source of raw water for power plants.
Chlorination/disinfection with concentrations bigger than 4.3 mg/l is also indispensable in the process industry (semi-conductor industry, pharmaceutical industry-please see “ANNEX 4: Reference ECTFE_transport of sodium hypochorite_Vaccine production” attached).
Production, storage, transport and use of chemicals and other hazardous materials can inevitably carry potential risks. Moreover, history has shown that accidents can not only have economic impacts, but also irreparable consequences on human lives and the environment. Mitigating such risks through rigorous safety management whilst simultaneously ensuring efficiency and availability is a major challenge for today’s worldwide chemical industry.

In our view, the Annex XV restriction report does not cover relevant and essential uses of fluoropolymers in the critical sector “chemical industry”: Pipelines, storage tanks and transportation containers for the handling of chemicals. Fluoropolymers  are mechanically solid, chemically resistant and stable even in harsh and corrosive environments.

We request full exemption of fluoropolymers used in industrial applications from the restriction proposal.

	
	
	Answer to specific info request 1:
The specific Sector “ECTFE fluoropolymers used for chlorination systems” is not listed in Annex XV.

	
	
	Answer to specific info request 2:
For this specific application extruded ECTFE pipes, injection moulded ECTFE fittings and valves are used. Furthermore semi-finished products in ECTFE in form of extruded round bars (up to OD = 120 mm) are needed to make machined fittings, welding rods (circular profile: 3 and 4 mm) are needed as accessories. Sheets are used for construction and inside lining of storage tanks and transportation containers.  According to our supplier Solvay, ECTFE is already produced without the use of fluorinated polymerization aids, thus ECTFE has a very low potential for leaching of small molecular PFAS.    During manufacturing:   There is a certain amount of emissions when fluoropolymers are processes at elevated temperature in the thermoplastic state. While the majority of the emissions is HCl and HF, there is no detailed information available if the emissions contain small molecular PFAS. In our facility, the main parts of the extrusion line with the highest temperatures (thus the areas where emissions are most likely to occur) are covered with a ventilation hood to suck of fumes/emissions above the extrusion line. The off gases are then cleaned in gas scrubber, before released into the environment. Measurement have shown that some small molecular PFAS accumulate in the water of the gas scrubber, thus cleaning the off-gasses is a proven way to reduce emissions.  Precise work and proper work instructions avoid loss of fluoropolymers during the production in our facilities. Material from the starting process as well as chips from cutting are collected and added again to the extrusion process (internal recycling). Material which cannot be processed again is stored in containers and sent for incineration following Austrian laws for handling waste (>850 °C effectively destroys PFAS during incineration).  Storage and handling  Proper Packaging avoids PFAS loss during the transportation and storage. After production, products are packed sold in sales units like:  • Pipes: OD 20 – 160 mm diameter; Length = 5 m; packed in plastic foil • Fittings and valves: OD 20 – 110 mm diameter; packed in plastic foil and proper cardboard • Round bars: OD 20 – 110 mm diameter; Length = 1 m; packed in plastic foil • Welding Rod 3 -4 mm diameter (2 kg Spool); packed in plastic foil and proper cardboard • Sheets from 2 mm up to 50 mm thickness, wrapped in plastic foil, packed in cardboard boxes.  During the production, storage and handling of ECTFE pipes, fittings, valves, semi-finished products no environmental pollution is expected. The material is inert and very stable, especially at ambient temperature.  The use-phase:   Products are used in the following specific sub-uses:  • ECTFE piping systems are used for the transport of chlorine in its different forms. Components made of ECTFE ensure the safe transport of most critical media for human beings and environment. Chlorine in its different forms does not leach out any elements, which belong to the group of PFAS. During the use in the temperature range from 20-120°C emissions from ECTFE do not occur (below detection limit), because the material is extremely stable, inert and does not degrade into small molecular substances over the whole lifetime.   End-of-life:   Equipment which is decommissioned after service life (~25 years depending on the application) could be collected and deposited or incinerated according to the state of the art and according to laws in place for handling waste. Incineration destroys PFAS substances.   See link: https://www.sciencedirect.com/science/article/pii/S0045653519306435?via%3Dihub%E2%80%A8

	
	
	Answer to specific info request 6:
The chlorination process is an essential method of water disinfection, sea water intake disinfection. It has shown to be effective for killing bacteria and viruses. By chlorination seawater and the resulting products are protected from bio-fouling. If bio-fouling control is not maintained, mussels and algae can grow and cause restrictions in intakes, thereby compromising in a significant way the functionality and performance of offshore seawater process systems. ECTFE is an essential material for handling chlorine chemicals used for water disinfection.  a) see confidential document attached  b) Various, reliable, internationally accepted chemical resistance lists/tables (e.g. DVS Codes 2205-1, ISO TR10358) , information supplied by the raw material supplier (company: Solvay)  confirm that ECTFE is the only safe and long term solution for the transport of chlorine in its different forms for concentrations bigger 4,3 mg/l, it is chemical resistant no matter how the temperature (up to 120°C) and pH value are, while other materials (e.g. PE, PP, PVC, PVDF, ABS, PA, …) can only handle low concentrations (smaller than 4,3 mg/l) or higher concentrations for a very limited lifetime (maximum 2-10 years) including the risk of unexpected immediate  failures-please see “ANNEX 3: ISO_PRF_TR_10358” attached). Also metals (steel, copper) do not enable such a universal chemical resistance, at least not in a cost effective way. In addition to the outstanding chemical resistance ECTFE piping systems meet all further requirements for such applications:  • Internal pressure resistance of pipes and fittings • Temperature resistance  • UV resistance  • Flexibility  • Weldability • Suitability for below ground applications (also underwater application) • Availability of pipes, fittings, valves and special parts (complete supply range)  c) Apart from our suppliers for ECTFE (Solvay) and the companies producing the ECTFE piping systems for chlorination water treatment system, the largest impact is expected for the shipping industry and the companies in the need of water/sea water/process water.   Affected industrial applications in general: Whole chemical industry, steel industry, refinery and petrochemical industry, metallurgy industry, mining industry, pharmaceutical industry, power industry, viscose industry, semiconductor industry and all users of critical chemicals.  d) Only high grade piping systems made of high grade thermoplastics, such as ECTFE, offer safety, reliability and significant improvements in performance, installation and safety during operation. Alternatives like PE, PP, PVC, ABS, PVDF, PA and metal pipes can only handle low concentrations or higher concentrations for a very limited lifetime including the risk of unexpected failures, which would have dramatic influence on the environment (death of all marine life,...). Please see ANNEX   e) ECTFE has become established over the last decades and represents the current state of the art, as the old systems has been replaced due to the large number of problems. Currently for this application no other solution based on polymeric products seams feasible due to the extreme operating conditions, that require a special combination of temperature and chemical resistance (in special the difficult behavior of chlorine in watery solutions with developing further elements, varying pH value). Please see ANNEX   f) Alternative piping systems do not offer a sufficient resistance, especially if the chlorination process and its special chemical behavior in watery solutions are considered (changing pH value, development of other chlorine compounds). Other piping systems than the ones made of ECTFE are not resistant in the same way and would corrode and leak. Alternatives would be available but are impacted by the PFAS restriction proposal as well. It would be possible to use PVDF (for chlorination lines with a pH value smaller 12), FEP or also PFA. Using PE, PP, PVC, ABS, PVDF, PA, steel, copper would not allow to use chlorine in its different forms with such a high efficiency.   We are in permanent contact with raw material suppliers, and we are always considering to include products made of new developments (regarding the raw materials) in the product range. Concerning raw materials with improved resistance to chlorine the raw material supplier for HDPE are promoting special grades with a resistance to 4,3 mg/l (4,3 ppm) chlorine, whilst for the chlorination process a resistance to concentrations up to 15 000 mg/l (15 000 ppm) and much higher is required. Based on this fact/example a material, that withstand such high concentrations, will not be available within the next 10-15 years. Please see: ANNEX 5: Plastic Europe technical paper PE chlorine Mar 2007”   g) At first glance the impact for our company, the competitors, the customers and the suppliers seems to be not drastically, banning ECTFE and other fluoropolymers would increase the cost of water treatment/disinfection.   The biggest impact is expected for making water suitable for human consumption as well as enabling the use of seawater as well as water from lakes and rivers for power station. The demand on water for human beings, water for agricultural use, water for power station will increase in the future in a significant way. Human-caused global warming is having a dramatic impact on people, biodiversity and water. Warmer temperatures, increased evaporation and a changed precipitation regime have a direct impact on the water balance.  For industries dependent on disinfecting water, the economic impact is difficult to quantify, but please see below three main effects:  Shortage of water (drinking water, water for agriculture, process water) causes sicknesses.  Polluted water and lack of sanitation cause and spread diseases and pose extremely high health risks. Millions of people die each year from preventable waterborne diseases, including five million children. According to the World Health Organization (WHO), 88% of all diseases can be traced back to polluted water.  Shortage of water (drinking water, water for agriculture, process water) causes hunger  A water disaster quickly turns into a famine. Because agriculture and animal husbandry are directly depending on water.  Shortage of water (drinking water, water for agriculture, process water) creates conflicts  The "struggle" for water leads to political disputes and conflicts within and between states. Water is becoming a (scarce) economic good – with increasing demand. Experts fear that water will increasingly become a conflict resource in the future due to unclear usage rights.  Banning ECTFE would not only cause harm to our business and the business of competitors and  suppliers, but to all companies and end users in the chemical, agricultural industry, infrastructure and water treatment industry. In the coming years also in Europe a large number of seawater desalination plants need to be constructed to avoid water shortage. They depend on ECTFE for proper water treating.  See ANNEX in attached confidential documents ANNEX 1: Systems in ECTFE, ePTFE and FFKM_Highest corrosion resistance ANNEX 2: Failures in piping systems with chlorine_May 2023 ANNEX 3: ISO_PRF_TR_10358 ANNEX 4: Reference ECTFE_transport of sodium hypochorite_Vaccine production ANNEX 5: Plastic Europe technical paper PE chlorine Mar 2007 ANNEX 6: Reference_ECTFE piping system for chlorination_Arabic peninsula ANNEX 7: Reference_ECTFE piping system for chlorination_Central Asia ANNEX 8: Reference_ECTFE piping system for chlorination _Southwest Asia
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	General Comments:
Specific Use case: Sealings/gaskets and O-rings made of fluoropolymers

Why Fluoropolymer sealings/gaskets/ in the Chemical Industry?

Detachable connections in piping systems are essential for e.g., easy replacing valves and devices in pipeline assembly.
Sealings are also an indispensable functional part in valves used for chemical applications.
The most used detachable connections in chemical installations are the screw connection (union) and in the case of larger pipe diameters, the pipes are detachably connected using flange connections (consisting of stub flange, backing ring and sealing/gasket). Flange connections are also needed in case of connecting systems made out of different materials (e.g., connecting piping systems made of thermoplastic materials to steel).
There are numerous applications where the use of traditional elastomers is ruled out (such as EPDM, NBR). Aggressive chemicals or extreme temperatures can destroy conventional O-rings. This ultimately leads to leakage and may lead to environmental and worker safety issues. Proper O-rings (standardized parts in correlation with DIN ISO 3601) and flange gaskets ensure the tightness of such systems. They create a seal through the deformation of the cross-section and the rebound elasticity of the elastomer in the clearance space. They are installed axially and radially and can be used in static and dynamic applications in their respective areas of application.
FPM is a copolymer made of highly fluorinated hydrocarbons and developed during the 1950. FPM is compatible with hydrocarbons, lubricating and fuel oil, hydraulic oil, gasoline, kerosene, vegetable oils, alcohol and acids up to technically pure concentrations. Most important is that FPM performs well in harsh environments, in temperature extremes and with critical chemicals. The rubber is ideal for operating in hot and corrosive environments in temperatures up to 200 °C. Its highly elastomeric properties guarantee an even pre-tensioning at the sealing point and ensure reliable sealing and high resistance to aggressive media.
For even more demanding applications involving most aggressive media O-rings made of FFKM (perfluoro rubber) offers outstanding and nearly universal resistance to chemical influences. FFKM sealings can be used in a wide temperature range from -30°C up to +334°C. FFKM combines the elastic properties of perfluoro rubber with the chemical resistance of a PTFE material. FFKM O-rings can be used wherever an elastomer’s chemical resistance (even the one of partly fluorinated elastomers) is insufficient.
Gaskets made of expanded PTFE (ePTFE) have been developed for the application with most aggressive chemicals and also for the use in high purity piping systems to provide a leak-free seal and laminar flow in joining area, as well as highest purity. They are an essential part of high purity piping system and enable the water purity needed for modern computer chip production,

Fluorinated elastomers in general cover most critical chemicals-please see below some examples:

Sulfuric acid with a concentration of 98%
Oleum
Nitric acid with a concentration of 98%
Hydrochloric acid up to 37,5% and also in gaseous form
Hydrofluoric acid up to 90 % and also in gaseous form
Chromic acid, technical grade
Sodium hydroxide and potassium hydroxide with a concentration of 50%
Organic and inorganic chlorine compounds, technical grade

Looking at ISO TR 10358 it becomes evident that PTFE has an almost universal chemical resistance, whereas other polymers have limitations in terms of temperature and chemicals. The same is true for ISO TR 7620, that provides information about the chemical resistance of fluorinated elastomers.
Please see confidential attachement:
ANNEX 6:  ISO_PRF_TR_10358
ANNEX 7:  ISO_TR 7620_Rubber materials-Chemical resistance

In the semiconductor industry, mainly fluoropolymers are used for the transport of ultrapure water and also for other process media. The reasons for the use are the outstanding properties like excellent leaching behavior, purity, resistance to biofilm, high chemical and temperature resistance. Fluoropolymers for the piping systems like PVDF are inert from the chemical point of view (due to the fluorine in the molecular chain). Inertness of a material is a requirement of highest priority for the transport of ultrapure water.
Furthermore the use of fluoropolymers like PVDF guarantee a long service life. For such piping systems detachable connections are essential (they are of highest importance), again only sealings made of fluorinated elastomers meet the requirements on purity, inertness, and chemical resistance.
In our view, the Annex XV, Table 8 restriction report does not cover relevant and essential uses of fluoropolymers and fluoroelastomers in the critical sector “chemical industry”: Pipelines, storage tanks and transportation containers for the handling of chemicals are frequently used because they are mechanically solid, chemically resistant and stable even in harsh and corrosive environments.

We request full exemption of all fluoropolymers such as PVDF; ECTFE, FEP, PFA and PTFE as well as all fluoroeleastomers such as FPM and FFKM fro the restriction proposal.

	
	
	Answer to specific info request 1:
The specific sector “Sealings/gaskets made of fluoropolymers used for dangerous/most aggressive chemicals” process is not listed in Annex XV, Table 8.

	
	
	Answer to specific info request 2:
FPM/FFKM O-rings for these specific applications typically have a thickness of 3,53 mm (for parts OD20-OD32 mm) and a thickness of 5,33 mm (for parts OD40-OD90mm)   SealClean gaskets made of ePTFE for flange connections have thickness of 3,0 mm (diameters are in the range from 15,3 mm to 281 mm, covering pipe outside diameters from 20 mm to 315 mm).  Today most fluorinated elastomers are produced using fluorinated polymerization aids that may remain in extremely small amounts (ppm) within the fluorinated elastomers and have the potential to leach-out during the use phase. To reduce the risk of small molecular PFAS to be emitted from fluoropolymers, it is desirable to produce them without fluorinated polymerization aids. Our company will change to fluoropolymers manufacted without fluorinated polymerization aids when available.  During manufacturing:  There is a certain amount of emissions, when fluoropolymers are processed at elevated temperature in the thermoplastic phase. While the majority of the emissions is HCl and HF, there is no detailed information available if the emissions contain small molecular PFAS (this information is based on statements of the suppliers, who are making the manufacturing of the sealings/gaskets). In this case sealings/gaskets are not produced in the facilities, they are bought from highest-quality suppliers. In our facilities unions and valves are assembled, and fluorinated seals are installed accordingly. During the production/assembling  at ambient temperature, we do not expect any environmental pollution by the mentioned fluoropolymers.  The suppliers of the fluorinated elastomers are aware of all these facts but continue to emphasize, that there must be differentiated in a very detailed way between the term “PFAS”. Please see below a statement published by the company "Confidential" (summary done by us without any substantive changes in content): There are significant distinctions between the chemical and physical properties of fluoropolymers like PTFE and other materials most often associated with the term PFAS. PTFE does meet the very broad definition of the term despite the important distinctions. Often, agencies, regulators, scientists or media may use the acronym PFAS when the specific point being made is only accurate for certain PFAS, for example non-polymers such as PFOA. "PFAS" are, for example, described as mobile in the environment. PTFE/FFKM/FPM, as fluorinated elastomers, are not mobile in the environment.  Please see confidential attachement  Storage and handling All components are specially packed to ensure no contamination is taking place in the supply chain till the products are installed (e.g., chemical plants, semiconductor fab).   During the production/assembling of valves, unions with fluorinated elastomer gaskets, no environmental pollution is expected.  Proper packaging avoids PFAS loss during the transportation and storage. After production, products are packed like described below: • Fittings (unions in special), valves with fluorinated sealings, ePTFE gaskets:  packed in plastic foil and proper cardboard  The use-phase:  Products are used in the following specific sub-uses:  • Products (unions, flanges, valves with fluor seals etc.) are used as most important parts in piping systems for the transport of critical/dangerous chemicals or high-purity water under controlled conditions. It is ensured that no fluorinated elastomers are released into the environment. It must be further considered that the elastomers are inserted in bodies of thermoplastic polymers (PVDF, ECTFE).  The sealing materials are inert and do not degrade into small molecular substances over the whole  lifetime.   End-of-life:  Equipment which is decommissioned after service life (~ 10-15 years depending on the application) will be deposited under strict governmental rules (hazardous waste) in dedicated landfills or will be incinerated. The products are stable and will not degrade into low molecular PFAS.  Please see ANNEX 1 in the confidential attachement for further information about the incineration of PTFE. Studies found that at typical incineration temperatures no PFAS of environmental or toxicological concern are generated.

	
	
	Answer to specific info request 6:
The processes, for which  sealings/gaskets and O-rings made of fluorinated elastomers are used,  include all applications for dangerous/most aggressive chemical, where in case of leakages great harm is caused to the environment and mankind (e.g. media dangerous to water).  a) details on the annual tonnage see confidential attachement  b) Various, reliable, internationally accepted chemical resistance lists/tables (e.g., ISO TR 7620, ISO TR 10358) and information provided by the manufacturers of FPM, FFKM and ePTFE confirm that only fluorinated elastomers are chemically resistant to most critical, high concentrated chemicals at ambient temperatures, as well as at high temperatures (up to 260°C).  See confidential attachement  c) Apart from us and our competitors and suppliers for FKM/FPM/ePTFE/PTFE coated gaskets/sealings, the largest impact is expected for all companies producing and using/ chemicals. Also the semiconduction industry and other sectors needing ultra-pure water will not be able to maintain the water quality without FPM, FFKM and ePTFE/PTFE products. Affected industrial applications in general: e.g., whole chemical industry, steel industry, refinery and petrochemical industry, metallurgy industry, mining industry, pharmaceutical industry, power industry, viscose industry, semiconductor industry and all users of critical chemicals.  d) Aggressive chemicals or extreme temperatures can destroy conventional O-rings, sealings, gaskets.  This ultimately leads to leakage. Beside repetitive shut-downs due to replacements of not proper sealings for long term application, there remains also big risk for the environment (pollution) and human beings. See confidential attachement  e) Sealings/gaskets made of fluoropolymers have been established since many decades for applications with most aggressive chemicals and high-purity applications, where other systems fail immediately or do not show the same excellent performance. For these applications no other solution based on polymeric products seems feasible due to the extreme operating conditions, that require a special combination of temperature, mechanical properties and chemical resistance. The time expected to be required for substitution cannot be estimated, but at the moment there are no alternatives available with the same performance. There is a clear reason why fluoropolymers and -elastomers are used in these most critical applications. Fluoropolymers have an extremely high price and are only used where no other solutions are available. See confidential attachement  f) Only high grade piping systems made of high grade thermoplastics, such as PVDF, ECTFE, FEP, PFA offer a guarantee for safe transport of chemicals. Such piping systems need detachable connections in piping systems and valves made of the same high performance materials. Detachable connections and  valves need sealings/gaskets, which offer the same safety and reliability, again only fluorinated sealings are offering these properties. Alternatives like EPDM, NBR, PA, PU, ACM polyacrylate, can only handle low concentrations or higher concentrations for a very limited lifetime. As a result the risk of unexpected failures, which would have dramatic influence on the environment and human beings working in the chemical industry. We are in permanent contact with raw material suppliers, and are always considering to include products made of new developments (regarding the raw materials) in the product range.  Based on this permanent and ongoing technical exchange, which also affects new developments, it cannot be assumed that there will be seals on the market in the next decade that will meet the requirements for chemical resistance. See confidential attachement  g) At first glance the impact our company, the competitors, the customers and the suppliers seems to be not drastically, if just the figures/numbers are considered, but banning fluorinated elastomers (used for sealings/gaskets) and other fluoropolymers would increase the costs significant for the whole chemical industry and all industries using those chemicals.  Detailed information on the socio-econmoic impacts are shwon in the confidential attachement.  For industries dependent on seals, the economic impact is difficult to quantify, but it must be aware (beside of numbers), that banning seals made of fluorinated elastomers would decrease safety for people and the environment throughout the chemical industry. What can happen in chemical plants due to malfunctions / failures/not proper materials in the chemical industry should never be forgotten in Europe due to accidents like the Seveso disaster in Italy (north of Milano, 10th of July, 1976).  It would be impossible for the semiconductor industry to continue producing high quality products (chips), as only fluorinated seals ensure high quality due to purity, chemical resistance and inertness. A ban would contradict the European Chips Act, that desperately tries to attract chip manufactures to build fabs in Europe.  Last but not least it needs to be mentioned, that fluorinated elastomers  are indispensable components in the following industrial sectors  • Aircraft sealing and surface protection • Automotive industry • Gaskets for industrial applications • Packing for industrial applications Banning sealings/gaskets made of fluorinated elastomers would not only cause harm our business and the business of suppliers/competitors, but to all companies and end users in the chemical industry, semi-conductor industry, agricultural industry, infrastructure, power industry, automotive and aircraft industry.  Further information see, confidential attachement.
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Secret company information.
	General Comments:
In our view, the Annex XV, Table 8 restriction report does not cover relevant and essential uses of fluoropolymers in the critical sectors: Chemistry, Semiconductor, Energy...

As shown in the confidential document attached, we already submittet 10 specific case studies. 14 case studies will follow in the next two month. Details on the planned caste studies are given in the confidential attachement. Depending on the completness of submissions from other companies, we plan to submit even more essential use cases if needed.

We request full exemption of Fluoropolymers (PTFE, FKM, FEP, PFA, PVDF, ECTFE...) from the ECHA REACH restriction process.

We want to ensure safe handling of Fluoropolymers along the vlaue chain and would be happy to have a detailed discussion with ECHA on this topic.
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	Answer to specific info request 8:
The alternative in coating are high molecular weight polyesters, however their potential life is lower than PFAS based coatings.
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	General Comments:
Bentley InnoMed GmbH - as a producer of class III and IIb life-saving products - requests an exemption of the regulation of PTFE in general. In the attachment, you find information concerning the content marked above.

	
	
	Answer to specific info request 1:
Implantable medical devices Tubes and catheters Packaging of medical devices

	
	
	Answer to specific info request 2:
a./b. Implantable medical devices: Manufacture phase emission = no emission (we use semi-finished PTFE parts), Use phase emission = no emission (since the PTFE covered stent (implant) does not emit into the environment); end-of-life phase = no emission (It either gets cremated with the patient or buried, depending on the type of funeral. As funerals have very high criteria regarding emission into groundwater, it is impossible that ePTFE, which is not soluble in water, emits into the environment. Crematoria are highly regulated and fulfill respective requirements regarding filtration of flue gas. Packaging, Tubes and catheters are single-use-devices and are biohazard waste after being used for implanting the stent. They are being burned after usage in waste incineration plants, where PTFE is essentially converted to carbon dioxide and hydrogen fluoride, which is converted to non-toxic fluorspar in the filter systems. Therefore: Manufacture phase emission = no emission (we use semi finished PTFE parts), Use phase emission = no emission and end-of-life phase = no emission.

	
	
	Answer to specific info request 3:
PTFE is burned after usage in waste incineration plants, where PTFE is essentially converted to carbon dioxide and hydrogen fluoride, which is converted to non-toxic fluorspar in the filter systems.

	
	
	Answer to specific info request 5:
Since the stent cover (ePTFE) is of very low density, only about 6.6 kg of ePTFE cover material are used to produce more than 100.000 stents. Each stent cures a suffering and helps saving a life. Additional information is provided in the attached document.

	
	
	Answer to specific info request 6:
a. For all sectors (with sub-uses) Bentley InnoMed uses only PTFE while being affected by the sectors mentioned in question 1.   The annual used amount of PTFE is given in the following: - ePTFE cover for Stents: ~ 6.6 kg - Tubes and catheters: N/A (amount smaller than medical packaging). - Medical packaging: ~ 40 kg  b. The key function of PTFE being used within Bentleys products are as follows:  • proven biocompatibility of PTFE and ePTFE graft material with long-term use in vascular implants • long-term evidence for safe clinical use in implant applications • low stiffness of the polymer with very high plastic strain at low stress values • durability and chemical stability in challenging environments • low coefficient of friction • ability to expand the material (allows manufacturing of ePTFE with fibrillary structure)  To continue the list, special properties of ePTFE are listed:  • non-textile porosity  • semi-permeability while maintaining fluid/blood tightness (even expanded)  c. Many medical devices require ePTFE or PTFE. Therefore, a large number of medical companies, its suppliers as well as customers (mainly hospitals) are concerned of the PFAS restriction.  d. See attached document.  e. According to suppliers of PTFE and ePTFE and research organizations, alternatives are not estimated to be available in the near future. It is unclear, whether there will be found any alternatives in general.  f. Not applicable.  g. As alternatives are not available yet, there will be time-consuming research for ground breaking new materials. Approval of those materials and subsequent product development (including clinical studies) will take more than 13.5 years. For comparison: Development with already known materials are currently taking up more than 7 years. As all approved products contain an ePTFE cover, no alternative will be available after a full ban with a derogation of 12 years. Thus, quality of medical treatment deteriorates. Medical companies, its suppliers as well as customers (mainly hospitals) are concerned of the PFAS restriction and the employment number can not be estimated.

	
	
	Answer to specific info request 8:
Detailed information on alternatives is discussed in the attachment.
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The Rubber Group
Org. country:
United States of America
	General Comments:
We believe that there should be an exemption to this restriction for fluoropolymers.  Specifically: fluorocarbon, fluorosilicone, TFE/P (Aflas) and FFKM.  These polymers are not mobile, are not bio-available, are not soluble in water and do not break down into other PFAS categorized substances.  They do not fit the toxicology and environmental components associated with other PFAS categorized materials that do not meet the criteria above.
While these polymers are persistent, they fill a unique role in just about every industry that is not achievable through other materials, chemicals or compounds.
Their persistent nature is what allows them to fill these gaps in product applications where no other material can.
There is no current replacement for these materials.
Decisions to list these polymers should be science based and not based on a generalization of the chemical makeup of the compounds.
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	General Comments:
We agree with the comments of the conference of Fluoro-Chemical Product Japan(FCJ).
Attachthat comment to section Ⅳ.
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Type:
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Org. type:
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Org. name:
フシマン株式会社
Org. country:
Japan
Attachment:

 
	General Comments:
We endorse the comments of the Japan Fluorochemical Products Association (FCJ) and attach their comments in Section IV.
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Fujikin Incorporated
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Japan
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	General Comments:
Fujikin supports the statement made by FCJ on the issues of proposed restriction,as per attached in Section IV.
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	General Comments:
We agree with the comments of the Japan Fluorochemical Products Council (FCJ), so we attach the comments in Section IV.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
	General Comments:
We reject this undifferentiated approach of group regulations and request that fluoropolymers be exempted from safe materials ("PLC" = polymers of low concern) and materials required for production from PFAS regulations or restrictions on use.
Fluoropolymers should be exempt from all regulatory activities under REACH restrictions. Fluoropolymers can be classified as PFAS based on their molecular structure. However, their toxicological and ecotoxicological profile is essentially different from the majority of PFAS substances.
Fluoropolymers (= polymers of low concern) that meet OECD standards for PLCs are non-toxic, biologically viable, water-soluble and non-mobilizing molecules, and are judged to have no significant impact on the environment or humans.
The stability of fluoropolymers can be directly translated into unique and durable performance characteristics in many applications. Fluoropolymers represent the right foundation for state-of-the-art technology as well as for applications in resin manufacturing and the production of chemical products as we do these innovations are essential.
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	General Comments:
We agree with comment for proposed restriction of PFSA from conference of Fluoro-chemical product Japan.
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	Date:
2023/05/15  09:59
Type:
Individual
Country:
Japan
	Answer to specific info request 8:
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.
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	General Comments:
Grease is a lubricating oil of medium to high viscosity.

The composition consists of a base oil and a thickening agent to increase viscosity.

As the base oil, PAO, silicon oil, perfluoropolyether oil, etc. are mainly used.
Inorganic particulate matter, PTFE powder, etc. are used as the thickening agent.
the base oil of grease does not originally have a very high viscosity , it often happens that only the base oil oozes out of the grease and spreads.

the base oil diffuses, the lubricating performance gradually deteriorates . To prevent this, a fluorinated base oil diffusion inhibitor is added.

By adding a small amount of the fluorine-based base oil diffusion inhibitor to the grease, the outflow of the grease base oil can be prevented.
Therefore, in order to maintain long-term lubricity of grease, it is necessary to add a fluorine-based compound.

This function is obtained by the effective action of the fluorine-based oil repellency.

Silicon compounds and the like are conceivable as substitutes, but these substances do not have oil repellency, so satisfactory results cannot be obtained in terms of performance.

compound name oil repellency
(hexadecane contact angle)
The fluorine compound 69°
silicon compound 15°
Urethane compound Not measurable (contact angle of 10 degrees or less)
acrylic compound Not measurable (contact angle of 10 degrees or less)
epoxy compound Not measurable (contact angle of 10 degrees or less)
polyethylene Not measurable (contact angle of 10 degrees or less)
polypropylene Not measurable (contact angle of 10 degrees or less)
ABS Not measurable (contact angle of 10 degrees or less)
Nylon 66 Not measurable (contact angle of 10 degrees or less)
Polyimide Not measurable (contact angle of 10 degrees or less)
polyamide Not measurable (contact angle of 10 degrees or less)














Please also refer to the following patents for these functions.

(Reference Japanese Patents 7072864, 7082811, 7212359)


	
	
	Answer to specific info request 1:
Additive for lubricants , grease.

	
	
	Answer to specific info request 2:
There are no emissions during the manufacturing or usage stages. At the time of disposal, it will be discharged at a level of 10 tons or less per year.

	
	
	Answer to specific info request 3:
If the object used is incinerated or melted, it will decompose and this PFAS will decompose into HF.

	
	
	Answer to specific info request 5:
Since it is an additive, the usage fee is not so much. Based on past performance, it is estimated to be less than 10 tons per year.

	
	
	Answer to specific info request 6:
Refer to attached file.

	
	
	Answer to specific info request 9:
There is no academic information that the substance to be applied for changes into these fluorine compounds.
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Tabelle1

				Hydrochloric acid (HCl) (various concentrations)		Mixed acids (HNO3/HF/HCl) in various combinations and concentrations		Concentrated Sulfuric Acid (H2SO4) 96-98%		Bromine (Br2)		Concentrated Nitric Acid (HNO3) 65% and higher		Concentrated Phosphoric Acid (H3PO4) 95%		Sodium Hypohlorite (NaOCl) up to 15%		Chromic acid (H2CrO4)		Fatty Acid Methyl Ester (FAME)		Toluene		Brine, containing chlorine (from Chlorine-Alkali-Electrolysis)		Sodium Hydroxide (NaOH) 50%, 180 °C (Chlorine-Alkali-Electrolysis)

		Typically used casing material		PP, PE-UHMW, PVDF		PE-UHMW (only in special cases), PVDF		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PP, PE-UHMW, PVDF, PFA, PTFE		PE-UHMW (depending on concentration), PVDF, PFA, PTFE		PE-UHMW, PVDF		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PFA, PTFE

		Typically used impeller material		PP, PE-UHMW, PVDF		PE-UHMW (only in special cases), PVDF		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PP, PE-UHMW, PVDF, PFA, PTFE		PE-UHMW (depending on concentration), PVDF, PFA, PTFE		PE-UHMW, PVDF		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PVDF, PFA, PTFE		PFA, PTFE

		Typically used secondary seals		EPDM, FKM+, FFKM		FKM+, FFKM		FKM+, FFKM		FPM, FKM+, FFKM		FKM+, FFKM		FPM, FKM+, FFKM		FPM, FKM+, FFKM		FPM, FKM+ FFKM		FPM, FKM+, FFKM		FPM, FKM+ FFKM		FPM, FKM+, FFKM		FFKM

		Options after PFAS-restriction

		Used casing material		PP, PE-UHMW (lower temperatures and concentrations only!), Hastelloy-C and Titanium		PE-UHMW (only in special cases)		Hastelloy C, Titan		No known options on the market		Hastelloy-C and Titanium
subject to a degree of corrosion		Lower temperature (40°C): PE-UHMW, PP. Higher temperatures: Hastelloy-C, specifically B-3, G-30 and G-35		PE-UHMW (depending on concentration)		PE-UHMW (depending on concentration)		stainless steels, Hastelloy, a lot of other metals		stainless steels, Hastelloy, a lot of other metals		Hastelloy C types		Nickel

		Used impeller material		PP, PE-UHMW (lower temperatures and concentrations only!), Hastelloy-C and Titanium		PE-UHMW (only in special cases)		Hastelloy C, Titan		No known options on the market		Hastelloy-C and Titanium
subject to a degree of corrosion		Lower temperature (40°C): PE, PP. Higher temperatures: Hastelloy-C, specifically B-3, G-30 and G-35		PE-UHMW (depending on concentration)		PE-UHMW (depending on concentration)		stainless steels, Hastelloy, a lot of other metals		stainless steels, Hastelloy, a lot of other metals		Hastelloy C types		Nickel

		Used secondary seals		EPDM for lower temperatures, but no options for higher temperatures		No known options on the market		No known options on the market		No known options on the market		No known options on the market		No known safe options especially at higher temperatures		EPDM (more or less chemical attack)		No known options on the market		No known options on the market		No known options on the market		No known options on the market		No known options on the market

		Consequences without PFAS		Handling of HCl at higher temperatures and concentrations will be much more expensive, complicated and insecure due to missing alternatives, that are chemically evenly resistant. 
Materials for secondary seals are missing!		As per our research there are no known metallic or non-PFAS containing materials, that are resistant at mixed acids (HNO3/HF at different concentrations). 
Thus, the industry around Stainless steel (sheets, coils, other semi-finished parts) will be impacted by shortages, lower quality products and increased market prices. 		Without the usage of PFAS containing materials the handling of H2SO4 will be much more expensive, complicated and insecure due to missing alternatives, that are chemically evenly resistant along the different concentrations 

		Without the usage of PFAS containing materials the handling of Br2 will be much more expensive, if possible at all, complicated and insecure due to missing alternatives, that are chemically evenly resistant along the different concentrations.

		Without the usage of PFAS containing materials the handling of Nitric Acid will be much more expensive, complicated and insecure due to missing alternatives, that are chemically evenly resistant. 
		Without the usage of PFAS containing materials the handling of Phosphoric acid will be much more expensive, complicated and insecure due to missing alternatives, that are chemically evenly resistant. 
Especially for the secondary sealings there are no suitable non PFAS-containing options.		Without the usage of PFAS containing materials the handling of NaOCl will be much more expensive, complicated and insecure due to missing alternatives, that are chemically evenly resistant. 
Especially for the secondary sealings there are no suitable non PFAS-containing options.		A handling especially at higher temperatures would not be possible any more.		No suitable secondary seals would be available.

		Use of Fluid and Application Examples		Pickling and others 		Pickling and others 		Sulfuric acid is also a key substance in the chemical industry. It is most commonly used in fertilizer manufacture but is also important in mineral processing, oil refining, wastewater processing, and chemical synthesis.		Bromine is used in the production of catalysts, such as aluminum bromide.		Nitric acid is used in the production of ammonium nitrate for fertilizers, making plastics, and in the manufacture of dyes. It is also used for making explosives such as nitroglycerin and TNT. When it is combined with hydrochloric acid, an element called aqua regia is formed.		Phosphoric acid is used in the manufacture of superphosphate fertilisers, livestock feeds, phosphate salts, polyphosphates, soaps, waxes, polishes and detergents		Sodium hypochlorite is most often encountered as a pale greenish-yellow dilute solution referred to as liquid bleach, which is a household chemical widely used (since the 18th century) as a disinfectant or a bleaching agent.		Chromic acid or sulfochromic is a strong oxidizing agent that is used to clean laboratory glassware. It has the ability to brighten raw brass and therefore it is used in the instrument repair industry.		Biodiesel		broadly used solvent for many applications		Most important: Chlorine manufactuing, cooling fluids		Chlor-Alkaline Electrolysis

				In steel pickling where the acid is used to remove iron oxide and scale from the metal surface prior further processing such as coating. 		In stainless steel pickling where the acid is used to remove iron oxide and scale from the metal surface prior further processing such as coating. 		Production of hydrochloric, nitric and phosphoric acids		The chief commercial source of bromine is ocean water, from which the element is extracted by means of chemical displacement (oxidation) by chlorine in the presence of sulfuric acid through the reaction

For Ocean water, H2SO4 and Chlorine plastic pumps with PFAS-containing materials are state of the art technologies, without non-PFAS containing options, as shown in this table. 		Used in compounds for explosives and munitions		The majority of phosphoric acid is used in the production of fertilizer where the acid is reacted with the minerals found in phosphate rock to produce phosphate salts.		Disinfection		The production of potassium dichromate, ammonium dichromate and chromium dioxide		Prroduction of biodiesel		Important base chemical for the chemical Industry		Sea water desalination		Vaporating caustic soda

				The extraction of crude oil requires hydrochloric acid for injection into rock and for cleansing of impurities in the well. 				Phosphate fertilizer, where sulphuric is converted into phosphoric acid				Processed with ammonia for the production of ammonium nitrate for fertilizer		For use in rust treatment, phosphoric acid solutions are created as a dipping bath or gel to applied to rusted areas.		Bleach/Whitening								Chlor-Alkaline Electrolysis

				Hydrochloric acid is also used in the production of many food ingredients such as corn syrup, gelatine, sauces and preservatives.				Petroleum production where impurities are removed by the acid				As an oxidizer in liquid rocket fuel		Phosphoric acid also used for the etching of metal and the roughing of tooth enamel during dental treatments such as root canals and tooth whitening.

				Production of leather products				Paper industries where sulphuric is used as part of chlorine dioxide generation and pH correction				Treatment of wood for ageing/aesthetics		For its sharp, tangy taste, phosphoric acid is used as a flavouring in many soft drinks, typically colas. 

				PVC material				Sugar bleaching				Nylon/Polyurethane		Other uses include pharmaceuticals, cleaning products and as a chemical reagent.

				The production of household cleaning products.				Wastewater treatment				Pickling of stainless steel

				Producing organic and inorganic compounds in waste water treatment, polymers and battery manufacture.				Synthetic textiles production such as cellulose fibres				CIP solutions

				Hydrochloric acid can be used to process steel for the building and construction industry. It is used in the chemical industry in the large-scale production of vinyl chloride used to make PVC, and it is one of the chemicals used to produce polyurethane foam and calcium chloride.				Pickling of metals				Processing of spent nuclear fuel

				Common end uses for hydrochloric acid include household cleaners, pool maintenance and food manufacturing.				Catalyst agent for crude oil and petroleum production				Nitric acid is one of the three most important acids in the chemical industry. It is mainly used for the production of nitrogen fertilizers. It is also used as a starting material for the synthesis of explosives, plastics and man-made fibers, and it is used for pickling metals.

								 Agrichemicals for potato crop spraying

								Production of Rayon as a reagent with the pulped wood product
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Annex I - List of acronyms and abbreviations 



 



Acronym Explanation 



AC Airconditioning 



B Bioaccumulation 



CAS Chemical Abstracts Service 



CF2 Methylene 



CF3 Fully fluorinated methyl 



CfE Call for Evidence 



CF3C(O)F   Trifluoroacetyl Fluoride 



CFF Cold Form Foils 



CLP Classification, Labelling and Packaging 



CO2   Carbon dioxide 



COC Cyclic olefin copolymer 



COP Cyclic olefin polymer 



CSR Chemical Safety Report 



CTFE  Chlorotrifluoroethylene 



DNEL Derived No-Effect Level 



EC European Commission  



ECHA European Chemicals Agency 



EEA European Economic Area 



EEAP  Environmental Effects Assessment Panel  



EFCTC  European Fluorocarbons Technical Committee 



EFSA  European Food Safety Authority  



EINECS European Inventory of Existing Chemical Substances 



ELV  End of Life of Vehicles Directive 



EMA European Medicines Agency 



EPA Environmental Protection Agency 



ETF Extrudable thermoplastics films 



EU European Union 



EV Electric Vehicle 



EVOH Ethylene vinyl alcohol 



F-Gas Fluorinated Gas 



FCM  Food Contact Materials rules 



FP Fluorinated Products 



GLP  Good Laboratory Practice  



GWP Global Warming Potential 



HCFC Hydrochlorofluorocarbon  



HCFO-1233zd(E) (1E)-1-chloro-3,3,3-trifluoroprop-1-ene 



HF  Hydrogen Fluoride 



HFC  Hydrofluorocarbon 



HFC-125  Pentafluoroethane 



HFC-134a  1,1,1,2-tetrafluoroethane 



HFC-143a  1,1,1-trifluoroethane 



HFC-227ea   1,1,1,2,3,3,3-heptafluoropropane 



HFC-236fa 1,1,1,3,3,3-hexafluoropropane 



HFC-245fa 1,1,1,3,3-pentafluoropropane 



HFC-32 Difluoromethane 





https://en.wikipedia.org/wiki/Cyclic_olefin_copolymer#:~:text=Cyclic%20olefin%20copolymer%20(COC)%20is,such%20as%20polypropylene%20and%20polyethylene.


https://en.wikipedia.org/wiki/Cyclic_olefin_copolymer#:~:text=Cyclic%20olefin%20copolymer%20(COC)%20is,such%20as%20polypropylene%20and%20polyethylene.


https://echa.europa.eu/registration-dossier/-/registered-dossier/13752


https://ozone.unep.org/science/assessment/eeap


https://www.fluorocarbons.org/news/explanation-tfa-is-different-to-most-other-pfas-learn-why/


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02000L0053-20200306


https://www.ema.europa.eu/en


https://eur-lex.europa.eu/eli/reg/2004/1935/2021-03-27


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/hydrochlorofluorocarbon


https://echa.europa.eu/nl/registration-dossier/-/registered-dossier/10762/1/1


https://echa.europa.eu/registration-dossier/-/registered-dossier/16074


https://echa.europa.eu/fr/substance-information/-/substanceinfo/100.128.265


https://echa.europa.eu/fr/substance-information/-/substanceinfo/100.005.962


https://echa.europa.eu/registration-dossier/-/registered-dossier/15155/1/1


https://echa.europa.eu/de/substance-information/-/substanceinfo/100.006.361


https://echa.europa.eu/fr/registration-dossier/-/registered-dossier/1989


https://echa.europa.eu/de/substance-information/-/substanceinfo/100.102.378


https://echa.europa.eu/de/substance-information/-/substanceinfo/100.101.793


https://echa.europa.eu/de/registration-dossier/-/registered-dossier/15279
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HFC-365mfc   1,1,1,3,3-pentafluorobutane 



HFO  Hydrofluoroolefin 



HFO-1233zd  (1E)-1-chloro-3,3,3-trifluoroprop-1-ene 



HCFO-1233zd(E) Trans 1-Chloro-3,3,3-trifluoroprop-1-ene 



HFO-1234yf  2,3,3,3- tetrafluoroprop-1-ene 



HFO-1234ze(E) Trans-1,3,3,3-tetrafluoroprop-1-ene 



HFO-1336mzz(E)  Trans-1,1,1,4,4,4-hexafluorobut-2-ene 



HFO-1336mzz(Z)  (2Z)-1,1,1,4,4,4-hexafluorobut-2-ene 



Honeywell Honeywell International Inc. 



HSE Health and Safety Executive 



IUPAC International Union of Pure and Applied Chemistry 



IVD In Vitro Diagnostic 



IVDR In Vitro Diagnostic Regulation 



LRTP Long Range Transport Potential 



MAC Mobile Air Conditioning 



MDI Metered Dose Inhaler 



MDR  Medical Devices Regulation 



Mln Million  



MoE Margin of Exposure  



NOAEL  No Observed Adverse Effect Level  



NOEC No Observed Effect Concentration 



OECD Organisation for Economic Co-operation and Development  



OTC Over the counter 



P Persistent 



PBT Persistent, Bioaccumulative and Toxic 



PCTFE  Polychlorotrifluoroethylene 



PET  Polyethylene terephthalate  



PFAS  Per- and Polyfluoroalkyl Substance 



PFC  Perfluorinated compound 



PFOA  Perfluorooctanoic acid 



PFOS Perfluorooctane sulfonic acid 



PLC  Polymers of Low Concern 



PNDT Pre-Natal Developmental Toxicity 



PNEC Predicted No Effect Concentration 



PP  Polypropyleen 



PTFE  Polytetrafluoroethylene 



Proposal Annex XV Restriction Report, Proposal for a Restriction (PFASs), v.2, 22.03.2023 



PVC  Polyvinyl chloride 



PVDC Polyvinylidene chloride 



RAC Risk Assessment Committee 



RAAF  Read-Across Assessment Framework 



R&D Research & Development 



REACH Registration, Evaluation and Authorization of Chemicals 



RHVAC Refrigeration, Heating, Ventilation and Air Conditioning 



RMM Risk Management Measure 



RMOA Risk Management Option Analysis 



RO Restriction Option 



RRM Regulatory Risk Management  



SAP  Scientific Assessment Panel 



SEAC Committee for Socio-Economic Analysis  





https://echa.europa.eu/de/substance-information/-/substanceinfo/100.102.859


https://en.wikipedia.org/wiki/Hydrofluoroolefin


https://echa.europa.eu/registration-dossier/-/registered-dossier/10762/1/1


https://echa.europa.eu/registration-dossier/-/registered-dossier/10762/1/1


https://echa.europa.eu/substance-information/-/substanceinfo/100.104.879


https://echa.europa.eu/nl/registration-dossier/-/registered-dossier/31292


https://pubs.acs.org/doi/abs/10.1021/acs.jced.7b00381


https://echa.europa.eu/nl/registration-dossier/-/registered-dossier/10030


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R0745-20230311


https://www.bing.com/work/?q=Organisation%20for%20Economic%20Co%20operation%20and%20Development&FORM=BFBACR


https://en.wikipedia.org/wiki/Polychlorotrifluoroethylene


https://en.wikipedia.org/wiki/Polyethylene_terephthalate


https://en.wikipedia.org/wiki/Per-_and_polyfluoroalkyl_substances


https://en.wikipedia.org/wiki/Perfluorinated_compound


https://en.wikipedia.org/wiki/Perfluorooctanoic_acid


https://echa.europa.eu/nl/substance-information/-/substanceinfo/100.015.618


https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf


https://en.wikipedia.org/wiki/Polypropylene


https://en.wikipedia.org/wiki/Polytetrafluoroethylene


https://echa.europa.eu/restrictions-under-consideration/-/substance-rev/72301/del/50/col/synonymDynamicField_2703/type/asc/pre/1/view?_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_NAME=Per-+and+polyfluoroalkyl+substances+%28PFAS%29&_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_EC_NUMBER=-


https://en.wikipedia.org/wiki/Polyvinyl_chloride


https://en.wikipedia.org/wiki/Polyvinylidene_chloride


https://echa.europa.eu/documents/10162/13628/raaf_en.pdf/614e5d61-891d-4154-8a47-87efebd1851a


https://ozone.unep.org/science/assessment/sap
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TC Total Cholesterol 



TFA Trifluoroacetic acid 



TFE  Tetrafluoroethylene 



TFEU Treaty on the Functioning of the European Union 



TMS Thermal Management Systems 



UK United Kingdom 



UNEP United Nations Environment Programme 



US EPA Unite States Environmental Protection Agency 



UV Ultraviolet 



vP Very Persistent  



vPvB Very Persistent and very Bioaccumulative 



WHO World Health Organisation 



WMO World Meteorological Organisation 



WVTR Water Vapor Transmission Rate  



 



 





https://echa.europa.eu/de/registration-dossier/-/registered-dossier/5203/1/1


https://echa.europa.eu/nl/registration-dossier/-/registered-dossier/15453
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Annex II – Honeywell submissions within the 2nd Call for Evidence (CfE) on PFAS restriction 
 
 



Honeywell Europe N.V. 



Hermeslaan 1H 



B-1831 Diegem 



www.honeywell.com 



Uses of Honeywell Fluorinated Products in the EU 



Cover Note for the 2nd Stakeholder Consultation on a Restriction for PFAS 



15 October 2021 



 
Honeywell welcomes the chance to respond to the Questionnaire within the 2nd Stakeholder Consultation on 
a Restriction for PFAS. This note intends to supplement our response providing more context on certain 
refrigerant and blowing agents uses in the EU and laying out the consequences of a future potential restriction. 
We also aim to enhance information in the corresponding summary reports/studies (“Summary Reports”) 
accompanying this consultation.1 



In addition, while we are aware that this questionnaire is not directly about the definition, we wish to repeat 
that we disagree with the inclusions of HFOs, HFCs and their blends in the RoI PFAS definition and our 
submission must be read with this point as a backdrop. 



We disagree with the inclusion of thousands of substances many of which have unique characteristics and 
contributions to society. Attempting to regulate all such substances as one group, based only on structural 
characteristics and ongoing risk assessment studies for compounds that represent <1% of such substances, 
is not scientifically justified nor appropriate to guide effective regulation. Such an attempt ignores the 
chemically diverse properties/attributes found among similarly defined substances. Fluorinated compounds 
like HFOs, HFCs are not persistent, not bio accumulative, nor toxic. HFOs have been vetted and approved 
as safe alternatives by regulatory bodies in countries around the world. HFCs have also been vetted as safe, 
but they are being phased down globally under the Kigali Amendment. 



 
 



1. Introduction 



Honeywell International Inc. (“Honeywell”) is a global manufacturer and importer into the European Union 
(“EU”) of various fluorinated products solutions, including hydrofluorocarbons (“HFC”) and hydrofluoroolefins 
(“HFO”) refrigerants and their mixtures (“blends”). The company offers these products in the EU and 
worldwide principally under the trademark Solstice.2 



We believe that information and analysis as presented in the Summary Reports relevant for fluorinated 
refrigerants (“F-gases”)3 appears too generic and therefore could be perceived, in several places, to be 
unreliable and incomplete. 



 
 
 



1 Notice on 2nd Stakeholder Consultation on a Restriction for PFAS - https://www.reach-clp-biozid- 
helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation- 
PFAS.pdf? blob=publicationFile&v=3 
2 The full list of products and technical and physico-chemical specifications of Honeywell refrigerants are available at - 
Product Catalogue | European Refrigerants (honeywell-refrigerants.com). 
3 See Report for Project on PFAS-based Fluorinated Gases (F-gases) Used as Refrigerants or in other Applications, 
Report Summary F-gas uses - Heating, ventilation, and air conditioning and refrigeration (HVACR), foam-blowing agents, 
solvents, propellants, cover gases and fire suppressants, Report summary PFAS and PFAS polymer production and 
Report summary Transportation accompanying this stakeholder consultation. 





http://www.honeywell.com/


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.honeywell-refrigerants.com/europe/product/tag/all-refrigerants/








2 



 



 



 
 



 



Given the diverse physico-chemical properties (incl. hazardous profiles) and multi-sectoral uses of F-gases, a 
substance-by-substance analysis as well as application-by-application assessment of their uses and of 
available alternatives is required/mandated by REACH. We are concerned from the two F-gases use Summary 
Reports and single reports on production and transportation shared that such an analysis had not been done yet. 
Below, we cover some missing elements we believe must be considered. 



 
 



2. Refrigerants market in the EU 



According to the industry data available to EFCTC (Cefic) and Honeywell, information on tonnages, emissions 
and trends of uses of fluorinated products provided in two F-Gases, Transportation and PFAS Production 
Summary Reports is not recognisable to us, and we cannot therefore confirm it is accurate. 



 
3. Information on specific uses/sectors 



Honeywell agrees with certain conclusions in the Summary Reports on the absence of alternatives to 



fluorinated refrigerants in several industry sectors (e.g., electronics, data centres, solvents) and provides the 



following additional information on certain other applications of F-gases. We further observe that the analysis 



of available alternatives and impacts of potential substitutions (SEA) for certain key uses (i.e. MAC, foam 



blowing agents) appears biased, incomplete and misleading. 



3.1. Commercial refrigeration 



Taking into account toxic properties of ammonia (NH3, R-717) and high flammability of hydrocarbons (HC), 
their use as refrigerants in the commercial chillers/refrigerators sector (i.e., supermarkets and large retailer 
shops, with high refrigerants loads) elevates health and safety risks that are incomparable with any alleged 
risks of fluorinated refrigerants. This contrasts with the equivalent risk for HFOs (e.g., HFO-1234yf/ze) and 
low Global Warming Potential (low-GWP) HFC/HFO/HCFC blends are concerned.4 



Modern HFO/HFC (e.g., HFO-1234ze) based Heat Ventilation Air Conditioning (“HVAC”) and refrigeration 
systems for large supermarkets/shopping malls provide full coverage of refrigeration, heating, AC and hot 
water needs of premises/buildings. Use of these refrigerants ensure simplicity and maximum efficiency (+5- 
10% energy efficiency and 20-30% reduced electricity consumption) for large centralised systems in 
comparison with any other refrigerants.5 In the meantime, high working pressure (x10 times), fugitivity and 
poor performance in hot climates of CO2 (R-744) refrigerant makes its uses in small/mid-size commercial 
chillers/refrigerators inefficient, high energy consuming (impacts the EU Green Deal objectives) and 
expensive for maintenance, particularly in Southern Europe and in small private shops (SMEs). Replacement 
of existing HFO/HFC chillers/refrigerators in private retail will substantially elevate costs of SMEs business. 
Increasing global warming considerably aggravates the above problems. Various tools (includinng 
Honeywell’s EcoEfficiency Calculator) have shown the significant energy savings possible with HFO solutions. 



3.2. Industrial refrigeration 



 



4 See in more details on benefits of HFO refrigeration and cooling systems in the Honeywell presentation Long-Term 
Refrigerant Solutions and Sustainable Architectures for Refrigeration Systems - https://www.honeywell- 
refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and- 
Sustainable-Archite. ... pdf 
5 See at pages 9-11 in Long-Term Refrigerant Solutions and Sustainable Architectures for Refrigeration Systems - 
https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant- 
Solutions-and-Sustainable-Archite pdf 





https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and-Sustainable-Archite....pdf


https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and-Sustainable-Archite....pdf


https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and-Sustainable-Archite....pdf


https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and-Sustainable-Archite....pdf


https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2018/12/Chillventa-2018-_Long-Term-Refrigerant-Solutions-and-Sustainable-Archite....pdf
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New generation of HFO refrigerants (such as HFO-1234ze) ensure substantial reductions (by over 88%) in 
total life cycle costs of industrial water, air and centrifugal chillers in comparison with ammonia (NH3, R-717) 
systems. Considering high overall value/price of large industrial refrigeration equipment, the above savings 
are very important. Moreover, substantial energy/electricity savings (70% of a building electricity use is for 
cooling), due to use of HFO refrigerants, contribute considerably to EU Green Deal (decarbonization) 
objectives. 



For instance, Zimavi Vegetable Processing project (Alicante, Spain) or Quercy Fruit storage and processing 
project (South-West France) reached better safety/health risk management and 70% lower operational costs 
(including energy/electricity use) than a corresponding R-717 installation.6 



3.3. Heat pumps 



HFO-1234ze and HFO-1233zd refrigerants, which are not persistent, are already used in many large-scale and 
essential infrastructural projects in Europe. For example, in city district heating via data centres cooling and heat 
recovery (Geneva, Switzerland), in sea water based heating and cooling district system (Rolfsbukta, Norway), 
in Copenhagen Airport (up-to 10% energy savings), in EUROCONTROL data-centre colling system (12%+ 
reduced energy consumption), in Bäcker Feihl/IceCool plant (Germany) and in many others. 



There are no technical possibilities for refrigerant replacement in these long-term high-scale economic and 
social value projects. Potential REACH restrictions on HFO/HFC refrigerants would affect their supply and 
put in danger, these otherwise successful projects. The widespread use of natural refrigerants (including 
ammonia, hydrocarbons and CO2) as an alternative in heat pumps cannot currently replace the use of HFOs 
for technical reasons due to safety (including flammability) requirements and the desired efficiency 
requirements. 



 
In addition, as noted by The Federation of German Industries (BDI), in order to achieve the EU climate targets, the 
switch from fossil fuels to electrical-driven heat pumps is one of the decisive measures to decarbonize heating. The 
Heating and Cooling (H&C) sector accounts for roughly half of the energy consumption in Europe. Currently, 75% of 
the energy used for H&C comes from fossil fuel. 



In recent years there has been a massive conversion of heat-pumps components and equipment concepts to 
new HFOs to achieve this. Additional restrictions on the use of HFO refrigerants via PFAS regulation would 
make it impossible to achieve the EU climate targets for 2030 especially considering growing needs link to 
inter alia the planned renovation wave in the EU.7 



3.4. Transport refrigeration (all means of transport) 



Use of CO2 systems in the transport refrigeration sector (by roads, railways, sea, rivers, planes) is highly 
limited due to layout of existing trucks/vessels prescribed by relevant safety specifications of 
vehicles/containers/etc. Use of hydrocarbons considerably elevates flammability and safety risks for the road 
and other means of transport. In the meantime, large loads of toxic ammonia in refrigeration systems of 
commercial tracks/containers lead to high exposure and health risks of drivers, warehouse workers and 
general population. 



Only HFO/HFC based refrigeration provide the characteristics required by respective international and 
national technical standards. The switch to other refrigerants would require amendments of relevant 
regulations/standards, including at the international level. Otherwise, international transportation of EU 



 



6 Ibid., pages 13-15 
7 See at pages 19-21 of the BDI position on EU chemicals legislation: Restriction of PFAS, 
Evaluation of the envisaged restriction procedure - https://bdi.eu/publikation/news/eu-chemikalienrecht-beschraenkung- 
von-pfas/ 





https://bdi.eu/publikation/news/eu-chemikalienrecht-beschraenkung-von-pfas/


https://bdi.eu/publikation/news/eu-chemikalienrecht-beschraenkung-von-pfas/
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vehicles/containers with alternative refrigeration systems will be at risk. In this case, the resulting, inevitable 
disruptions on international trade and supply chains of many goods should not be underestimated. 



3.5. Mobile Air Condition (MAC) and heating 



The analysis of refrigerants uses in MAC applications in relevant Summary Reports on F-gases and 



Transportation is biased and appears to justify, by all means, REACH restrictions on HFO-1234yf in favour of 



CO2 (R-744) alternatives. In practice HFO-1234yf (R-1234yf) is “the refrigerant of choice” of the automotive 



industry worldwide. For the sake of objectivity, a detailed standalone Information Note from the standpoint of 



automotive manufacturing sector is enclosed to this Cover Note. This document provides detailed 



 



 
discussions on relevant features of HFO-234yf and alternatives, including on specifics of Electric Vehicles. In 



addition: 



➢ the estimate of additional cost of €300/vehicle for adoption of CO2 MAC systems provided in the Summary 



Report on F-gas uses8 is not correct because this amount only comprises the cost of MAC system as such 



(hardware) and does not consider additional maintenance (possession costs) and energy/fuel costs over 



all lifecycle of the vehicle. The difference could be considerable in hot climates where CO2 MAC equipment 



poorly performs and requires more energy. 



➢ The indicative benchmarking methodology (i.e., Oosterhuis, 2017) used in Table 2 of the above F-gas 



Summary Report is not appropriate. This methodology is purely statistical. It is based on average figures 



from previous ECHA’s experience on restrictions. 9 It is not intended to consider complex situations where 



large groups of very different substances and multisectoral uses of many refrigerants need to be 



assessed, such as in case of potential restrictions on PFAS. 



Moreover, the proposed methodology presumes the leakage of a full quantity of F-gas refrigerant during 



the lifecycle of vehicles. This is not correct because annual leakage rates of modern HFO MAC systems 



is lower than 7% and remaining substance is recuperated at the end-of-life of the system. In the meantime, 



due to 10 times superior pressure, even small defects of CO2 MACs almost immediately lead to release 



of the full CO2 load inside and/or outside the vehicle. Therefore, CO2 MAC systems will require much 



frequent control checks and maintenance leading to higher possession costs that are not considered in 



the proposed methodology. 



Other important features of refrigerants applications in automotive MAC, HVAC and Thermal Management 
Systems (TMS) in Electronic Vehicles are discussed in the enclosed Information Note. 



3.6. Foam Blowing Agents 



Currently, the most used by the foam blowing industry replacements of HFCs are HFO-1336mzz(Z) (CAS: 
692-49-9), HCFO-1233zd(E) (CAS:102687-65-0) and HFO-1234ze(E) (CAS:29118-24-9). All of them have 



 
 



8 Table 2 of the Report Summary F-gas uses - Heating, ventilation, and air conditioning and refrigeration (HVACR), foam- 
blowing agents, solvents, propellants, cover gases and fire suppressants. 
9 A benchmark-level approach for evaluating PBT and vPvB chemicals in REACH authorisation and restriction 
procedures, Silke Gabbert, Stefan Hahn, Michael Klein, Monika Nendza, F.H. Oosterhuis, 2017. I.e. “The study 
concludes that, although cost estimates of previously adopted actions do not allow deriving a value for society’s 
willingness to pay to reduce PBT presence, use, and emissions, roughly speaking, the available evidence suggested 
that measures costing less than €1 000 per kilogram PBT use or emission reduction would usually not be rejected for 
reasons of disproportionate costs, whereas for measures with costs above €50 000 per kilogram PBT such a rejection 
is likely”. 
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superior safety (flammability) and insulation (thermal conductivity) characteristics in comparison to any other 
potential alternative, while being much less expensive. 



The above non-hazardous substances have short atmospheric life (ca. 26 days) and low-GWP (below 5). 
They do not degrade to PFAS in meaningful quantities (maximum theoretical yield rate to the naturally 
occurring substance TFA is 2-4%)10 and are only used within the foam insulation industry in gaseous forms 



(i.e., no risk of water or soil contamination as well as low end-life risks). REACH restrictions covering these 
substances are therefore not justified on legal, scientific and practical grounds. 



For more detailed information, please see PU Europe’s (www.pu-europe.eu) response to this stakeholder 
consultation. Honeywell is a member of this association. 



 
 



4. The consequences of potential Restriction 



The current RMM regulatory measures provided in the EU F-Gas Regulation (EU) No 517/2014 specify a 
timetable for phasing-out F-gases with high GWP by 2030. The required investments and planning have been 
already made by producers and down-stream users of F-gases equipment considering this timetable. Any 
prohibition of HFCs will cause a complete disruption of the transition from higher-GWP products (HCFC/HFC) 
and would likely undermine and impede the EU Green Deal ambitions. 



The parallel ban of HFOs, which are widely considered as the most viable alternatives to HFC (including in 
the Summary Report on PFAS production), will certainly lead to grave consequences for daily lives of most 
people. For example: 
➢ The obsolesce of hundreds of millions of existing Refrigeration, Air conditioning and Heat Pump systems 



including car, van and truck Air Conditioning systems when maintenance or servicing is required due to 
unavailability of refrigerants 



➢ Existing standards, regulations and codes impose constraints on location and charge size for all 
refrigerants, constraining systems and performance in the absence of F-gases. Some current designs are 
impractical without F-gases 



➢ No high-performance non-flammable blowing agent for insulation spray foam 
➢ No more metered dose inhalers (MDIs) used in treatments for conditions including asthma and COPD, as 



they use F-gases 



The expected reality is that existing HFC/HFO equipment would be forced to come to the end of its service 
life before non-F-gas systems may be developed and adopted. For small appliances and vehicles this may 
be a period of 10-15 years whilst for some industrial, commercial and essential infrastructure applications it 
may take much longer, i.e. over 40 years (see Sections 2.2 and 2.3 above). In the case of shorter periods 
economic and social consequences would be even difficult to imagine. 



The market moves towards alternatives whenever this is possible from a safety, energy efficiency and 
affordability perspective taking into account environmental concerns, which are often already reflected in 
relevant industry standards/specifications and statutory RMM. A ban of F-gases would immediately act 
against this and have a heavy impact. 



 



 
 



10 E.g., see on HCFO-1233zd-E at Experimental results of HFO/HCFO refrigerants in a laboratory 
scale HTHP with up to 150 °C supply temperature, 2019 - 
https://www.ost.ch/fileadmin/dateiliste/3_forschung_dienstleistung/institute/ies/projekte/projekte_tes/91_sccer- 
eip/arpagaus_and_bertsch_2019_experimental_results_of_hfo_hcfo_refrigerants_in_laboratory_scale_hthp_with_up_t 
o_150_c_supply_temperature.pdf 





http://www.pu-europe.eu/


http://www.pu-europe.eu/


https://www.ost.ch/fileadmin/dateiliste/3_forschung_dienstleistung/institute/ies/projekte/projekte_tes/91_sccer-eip/arpagaus_and_bertsch_2019_experimental_results_of_hfo_hcfo_refrigerants_in_laboratory_scale_hthp_with_up_to_150_c_supply_temperature.pdf


https://www.ost.ch/fileadmin/dateiliste/3_forschung_dienstleistung/institute/ies/projekte/projekte_tes/91_sccer-eip/arpagaus_and_bertsch_2019_experimental_results_of_hfo_hcfo_refrigerants_in_laboratory_scale_hthp_with_up_to_150_c_supply_temperature.pdf


https://www.ost.ch/fileadmin/dateiliste/3_forschung_dienstleistung/institute/ies/projekte/projekte_tes/91_sccer-eip/arpagaus_and_bertsch_2019_experimental_results_of_hfo_hcfo_refrigerants_in_laboratory_scale_hthp_with_up_to_150_c_supply_temperature.pdf
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REACH restrictions on F-gases would also affect the EU’s import and export flows. A ban on manufacture, 
placing on the market and use, this would create difficulties for EU industry to compete on the global export 
market. It is expected that many leading chemical and equipment producers would relocate their 
manufacturing plants from EU to third countries. 



According to the industry estimates, the prohibition of F-gases in the EU would result in a complete shutdown 
of the production and distribution of the affected products. This would result in the closure of the manufacturing 
sites in the EU (costs several € 100s millions). Several hundreds of thousands of jobs would be lost within the 
production section and a similar number of jobs lost within the distribution sector as, in many cases, 
distribution for non-fluorinated alternatives is a different model. Recovery for recycling/reclaim of products 
would cease. Research and development in companies which produce F-gases would also cease with job 
losses very close to the entry into force of any future legislation. 



5 Conclusions 



Therefore, Honeywell believes that potential REACH restrictions on the use of HFO/HFC substances in 
heating, ventilation, air-conditioning (HVAC), refrigeration and foam blowing sectors are not scientifically, 
legally, and practically justified and would result in disproportionally high costs for the society in comparison to 
any negligible risks due to alleged persistence in the environment of their decomposition product - TFA. 



We remain available to discuss this topic further or respond to any questions/clarification you have on our 
various submissions 
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Use of PCTFE fluoropolymers in Honeywell’s Aclar products 



Cover Note for the 2nd Stakeholder Consultation on a Restriction for PFAS 



15 October 2021 



Honeywell welcomes the chance to respond to the Questionnaire within the 2nd 
Stakeholder Consultation on a Restriction for PFAS. This Cover Note is intended to 
supplement this response. One observation we have is that PCTFE fluoropolymers get little 
to no mention in summary reports/studies (“Summary Reports”). 1 Therefore, Honeywell 
wishes to take this opportunity to share more context on this fluoropolymer’s uses in 
medicinal/pharmaceutical packaging sectors as authorities work further on the possible 
future PFAS Restriction report. 



 



In addition, while we are aware that this Questionnaire is not directly intended to address the PFAS 
definition, we wish to reemphasize our disagreement with the inclusion of PCTFE fluoropolymers 
into the scope of potential PFAS Restriction report and our submission must be read with this point 
as a backdrop. 



 
It is well known that PCTFE is inert and not bio accumulative material. PCTFE does not interact 
with the environment or human or animal organisms. It is approved for use in medical devices and 
parenteral applications in the Pharmacopeia standards of WHO, in the Europe, US, Japan and in 
many other jurisdictions worldwide. It is inappropriate to regulate PCTFE based only on its 
structural similarity with other compounds, neglecting its bio-inertness, unique characteristics and 
societal benefits. 



 
1. Introduction 



Honeywell International Inc. (‘Honeywell’) is a global manufacturer and importer into the European 
Union (“EU”) of various fluorinated products solutions, including fluoropolymers such as 
Polychlorotrifluoroethylene (PCTFE, CAS: 9002-83-9, (C2ClF3)n). The company offers these 
products in the EU and worldwide principally under the trademark Aclar. 



➢ For more than 40 years, Honeywell’s Aclar thermoformable films are used in originator and 
generic pharmaceuticals and animal health primary packaging. 



➢ Aclar films are based on PCTFE fluoropolymer technology. They are crystal clear, 
biochemically inert, chemical-resistant, non-flammable, and plasticizer- and stabilizer-free. 
These films can facilitate patient compliance with doctor prescriptions with transparent, 
portable and patient-friendly pack presentations. 



 
 
 



1 Available at - https://www.reach-clp-biozid- 
helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation- 
PFAS.pdf? blob=publicationFile&v=3 





http://www.honeywell.com/


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3
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➢ Aclar fluoropolymers provide the highest moisture barrier when compared to other 
extrudable thermoplastics films (ETF). These unique characteristics substantially increase 
stability, storage and shelf life of medicinal products. 



➢ Aclar products do not require the use of additives that may migrate into drug products. This 
ensures drug product safety, efficacy, and quality. They fully correspond to and are 
included in the European, United States and many other Pharmacopeia standards 
worldwide. 



➢ Aclar Accel is the trademark of the new line of the Honeywell’s fluoropolymer films 
designed for blister packs laminates of human drugs. Aclar Edge is the new trademark for 
Aclar fluoropolymers used for bottles and vials in animal health injectables and human oral 
liquids. 



2. EU regulations on packaging of medicinal products 



PCTFE-based Aclar fluoropolymers are only used as components of the “immediate packaging”, 
“closed container” or “primary packaging” of final medicine products within the meaning of the EU 
legislation on regulation of medicinal products for human or veterinary use (i.e., Regulation (EC) 
No 726/2004, Directive 2001/83/EC, Directive 2001/82/EC). 



Substances subject to the above regulations are explicitly excluded from the scope of REACH 
requirements on registration, downstream users, evaluation and authorisation because all 
components of medicinal products, including packaging/containers, are already subject to 
comprehensive and strict safety/quality assessment procedures and data requirements, including 
on traceability and testing of each component. Safety of pharmaceutical packaging for humans, 
animals, and environment, including its waste stage, is vigorously scrutinised/approved by the 
European Medicines Agency’s (‘EMA’) and national authorities prior to the marketing authorisation 
of each drug (including at production and disposal stages). 



Aclar materials also comply with the current World Health Organisation (‘WHO’)2 and EU Guideline 
on Plastic Immediate Packaging Materials3, relevant European Pharmacopoeia Monographs as 
well as the Directive 2002/72/EC and Regulation (EU) 10/2011 on plastic foods contact materials. 



Moreover, medicinal packaging is subject to the EU regulations on packaging and packaging 
waste.4 These laws establish comprehensive requirements on safety and eco-design of packaging 
materials and their environmentally friendly waste treatment (collection, disposal, recycling, etc.). 
All medicinal products packaging in the EU shall comply with these rules when produced, placed 
on the market, used and disposed within the EU. 



Therefore, additional regulation and/or restriction on production, placing on the market and use of 
Aclar products in the pharmaceutical and animal medicine sectors is excessive. These materials 
are already subject to vigorous risks management measures (RMM) and strict prior 



 
 
 



3 See Guidelines on packaging for pharmaceutical products, WHO Technical Report Series, No. 902, 2002, 
and at - https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-plastic-immediate- 
packaging-materials_en.pdf 
4 Directive 94/62/EC on packaging and packaging waste; Directive 2008/98/EC on waste (Waste Framework 
Directive) 





https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-plastic-immediate-packaging-materials_en.pdf


https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-plastic-immediate-packaging-materials_en.pdf
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marketing authorisation requirements. If warranted, the European Commission can clarify and 
enhance relevant practices at any time. 



3. Information on tonnages and shares of PCTFE (Aclar) 



 
Relevant Summary Reports5 miss information on the EU production, import and export of PCTFE 
fluoropolymers as well as on their uses in pharmaceutical products, which is an essential part of 
any REACH Annex XV Dossier and/or ECHA’s risk and socio-economic assessments of potential 
restrictions on PFAS. 



 



According to own estimates, our total annual import volumes of PCTFE fluoropolymers used in 
medicinal/pharmaceutical packaging in the EU in 2015-2020 were in average ca. 89 tonnes. In 
comparison with total volumes of fluoropolymers used in the EU (ca. 65 000 tonnes in 2018),6 
tonnages of PCTFE and Aclar uses in pharmaceutical/medicinal packaging applications in the EU 
are negligible – 0,001-0,002%. 



 



Taking into account minimal/negligible tonnages and physico-chemical characteristics of PCTFE 
(Aclar) as being a polymer of low concern (PLC), potential REACH restrictions of their uses in 
medicinal/pharmaceutical packaging in the EU are disproportionate to any alleged risks. 



4. Absence of suitable alternatives 



As correctly highlighted in the Section 2.10 of the Report summary PFAS and PFAS polymer 
production, there are few options for alternatives to many substances which could be included in 
the proposed definition of PFAS and that the particular “difficult class of materials to substitute are 
fluoropolymers” because for many of their applications there are no known alternatives today 7. 



These substances are expensive and are only used due to their unique combination of 
functionalities. Although, various companies made substantial efforts to develop alternatives, 
including in the pharma industry. 



Although primary pharmaceutical packaging is not explicitly mentioned in the above report, this 
use clearly falls among the above conclusions. PCTFE is used in numerous critical applications 
and is indispensable in the delivery and preservation of safe pharmaceuticals that benefit a broad 
range of markets including originator and generic pharmaceuticals, over-the-counter (OTC) 
pharmaceuticals and animal health packaging. It is used in thousands of oral solid therapies 
across all therapeutic areas including nervous system, cardiovascular, metabolic, hormonal, 
antipsychotic, and oncology. PCTFE is categorised as PLC and does not interact with the 
environment, human or animal organisms. 



Unique PCTFE (Aclar) films properties relevant for medicinal packaging are: 



• The best moisture barrier of any clear thermoplastic film (highest WVTR protection) 
 



5 Report summary medical devices, Report summary food contact materials and packaging, Report 
summary PFAS and PFAS polymer production. 
6 Based on information in the Report summary PFAS and PFAS polymer production - https://www.reach- 
clp-biozid- 
helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf 



 



7 See footnote 6 above. 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf
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• Bio-chemical inertness (very low leaching/migration) 



• Chemical resistance (practically to most chemicals) 



• The highest crystal clarity of any thermoforming film on the market (important to patient 
safety (dosage/timing) and compliance with prescriptions) 



• Non-flammability 



• Plasticizer-, stabilizer- and additive- free (high quality and safety of drugs) 



• Very good machineability (can be used on existing thermoforming lines without retooling) 



Moreover, primary packaging of any medicinal product directly affects one of its key properties - 
“stability characteristics” - the extent to which the drug preserves its quality, safety and efficacy 
throughout its period of storage and use. Stability characteristics are an integral part of marketing 
authorisation conditions specified by the EMA or national medicines authorities for each 
pharmaceutical. Changes in these specifications require additional testing and approval by the 
authorities (see in more details in section 5 below). 



None of potential alternatives for transparent blister or other primary medicine packaging could 
reach properties of PCTFE (Aclar) materials relevant for the stability of drugs. In other words, there 
are no alternatives for PCTFE based medicines/pharmaceutical packaging that could meet 
marketing authorisation specifications approved for given drugs packed with the use of PCTFE 
(Aclar) products. 



In addition, there is potential for higher risk of exposure to hazardous substances in alternatives 
used to meet the high standards of PCTFE fluoropolymers in many applications. This brings higher 
safety risks, increases in emissions resulting from technical regression, and could put the EU goals 
for climate and energy at risk. For instance, other plastic materials, e.g. PVC, discharge 
hydrochloric acid during incineration and thus are more harmful for the environment then PCTFE. 
Cold form foil, which can achieve the same moisture barrier, is not transparent and increases the 
packaging size by 55% in comparison with PCTFE (Aclar). 



According to Honeywell knowledge, there are no acceptable chemical or functional substitutes to 
PCTFE films available in the market. Use of substitutes (like PVDC, COC, COP, etc.) will inevitably 
result in shorter storage and use periods of medicinal products, which are crucial characteristics 
for many drugs. 



5. Consequences of REACH restrictions on PCTFE (Aclar) uses in pharmaceutical 
packaging 



Our overarching concern is that serious drug shortages will happen once this possible PFAS 
REACH restriction is introduced. There will be an interruption of supply to potentially thousands of 
medicines registered in PCTFE packaging affecting the lives of patients across the EU. 



The costs associated with changes to packaging formats (technology, machinery, tooling, etc.) 
would be to producers of packaging, pharmaceutical companies and ultimately to patients. If 
PCTFE materials were to be banned, pharmaceutical producers would be required to find and 
qualify alternative packaging formats, resulting in additional R&D costs, stability testing, and other 
regulatory costs for each drug currently packaged in PCTFE materials. 



In the meantime, inferior barrier and leaching/migration properties of other packaging materials 
will decrease quality, storage and use periods of medicinal products as such. This will indirectly 
affect safety, health and environmental characteristics of medicines as well as will elevate costs 
on the industry and undermine affordability of medical treatment for patients. These 
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consequences could have crucial impact on population in specific situations (emergency stocks, highly 
sensitive formulations, transportation and storage conditions for vaccines, etc.). 



For instance, REACH restrictions on PCTFE uses in medicinal packaging (for humans and animals) will 
require additional “stability testing” and approval of changes/variations by EMA/national authorities for each 
existing drug. This will require substantial time (i.e. long testing periods with regular intermediate controls) 
as well as considerable human resources and costs to the industry and authorisation authorities. According 
to available information, costs of “stability testing” for each medicinal product ranges from 100.000 – 500.000 
Euro, excluding fees for approval of variations. Those costs will be passed through to patients and public 
budgets. Redoing stability tests and submitting results to regulatory bodies will take 5-10 years depending 
on each company’s R&D and Regulatory capacity. 



In cases where alternative packaging cannot provide satisfactory stability characteristics of pharmaceuticals, 
changes to drug formulations will have to be made. This will involve considerable costs (potentially millions 
of Euros for each product) and time needed for R&D and approval (additional analytical and development 
testing, preparation of valid applications, evaluations by the authorities, etc.). For instance, total time required 
for development of a new pharmaceutical product may range from 5 to 15 years and marketing authorisation 
procedures take at least 6-12 months, involving numerous highly qualified specialists. In this respect, PCTFE 
restrictions will inevitably and considerably increase burden on pharmaceutical companies as well as 
constraints on EMA/national authorities. 



6 Conclusions 



The impact of the REACH restriction on PCTFE uses in pharmaceutical sector, but also on medicinal product 
diversity and innovative capacity of the EU pharmaceutical industry, is difficult to underestimate. This 
restriction will put in danger real lives, undermine the EU's economic goals, and jeopardise objectives of the 
EU Green Deal. 



In this respect, Honeywell submits that potential REACH restrictions on the use of PCTFE (Aclar) products 
in pharmaceutical industry would result in disproportionally high costs for the society in comparison with any 
possible risks due to persistence of these fluoropolymers. The most preoccupying of this possible future 
restriction would be drug shortages. 



Honeywell commits to continue to provide the authorities with full information on safety of its products and 
calls on the five proposing authorities to undertake rigorous assessments of alternatives and socio-economic 
impact on the medicines/pharmaceutical sector within the course of preparation of the REACH Annex XV 
Dossier for PFAS. 



 



***** 
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To: REACH Competent Authorities of the Netherlands, Germany, Denmark, Sweden and Norway preparing a REACH 
Annex XV Restriction Dossier for PFAS - chemg@baua.bund.de 



CC: National Institute for Public Health and the Environment (RIVM, The Netherlands) - restrictiePFAS@rivm.nl 



Subject: Use of PCTFE fluoropolymers in Honeywell’s Aclar products, Cover Note for the 2nd Stakeholder 
Consultation on a Restriction for PFAS: Corrigendum 



21 December 2021, 



To whom it concerns, 



On 17 October 2021, Honeywell Europe N.V. (Belgium) submitted to the five EU Member States competent authorities 
preparing a REACH Restriction Dossier for the group of PFAS replies to the Questionnaire within the 2nd Stakeholder 
Consultation on a Restriction for PFAS.1 



Inter alia, Honeywell provided replies for questions in Section B of the Questionnaire (PFAS production 
(manufacturing)) in relation to the specific use of PCTFE fluoropolymers in medicinal/pharmaceutical packaging, 
including comments on the respective Report summary medical devices july 2021.pdf. Honeywell accompanied the 
replies by the Cover Note - Use of PCTFE fluoropolymers in Honeywell’s Aclar products.2 



In particular, in the reply to Question B1b) of the Questionnaire Honeywell estimated the total average annual 
imported volume of PCTFE fluoropolymers used in the medicinal/pharmaceutical packaging in the EU in 2015-2020 at 
ca. 89 tonnes (i.e., around 0,001-0,002 % of total fluoropolymers uses in the EU (ca. 65 000 tonnes)3. Same estimates 
were provided in Section 3 of the Cover Note. 



Above estimates are based on assumptions that due to strict regulatory requirements (i.e., EMA, national medicines 
authorities) and unique properties of Honeywell’s Aclar PCTFE materials, imports of Aclar films constitute almost all 
PCTFE tonnages used in the EU for medicinal/pharmaceutical packaging purposes. 



Upon recent internal evaluations, we found that due to general complexities in customs classification/statistics of 
fluoropolymers the above average import tonnages of Aclar should be adjusted upwards to ca. 1 000 tonnes. 
Therefore, for the sake of full transparency we wish to submit this Corrigendum amending respective information in 
the Honeywell’s reply to Question B1b) of the Questionnaire and in the above Cover Note accordingly. 



Please note that other information, arguments and conclusions in the Honeywell’s replies and Cover Note remain the 
same. In particular, we would like highlight that even considering the updated PCTFE (Aclar) tonnages, their use in 
pharmaceutical/medicinal packaging in comparison with total volumes of fluoropolymers used in the EU remain truly 
insignificant – app. 0,015% (i.e., 1 000/65 000 tonnes). We believe that considering the polymer of low concern (PLC) 
properties of PCTFE (Aclar) and their low volumes/exposure, potential REACH restrictions on use of these materials in 
pharmaceutical/medicinal packaging in the EU are disproportionate to the alleged risks of their persistency. **END** 



 
 
 



1 See at - https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation- 
PFAS.pdf? __ blob=publicationFile&v=3 
2 Use of PCTFE fluoropolymers in Honeywell’s Aclar products, Cover Note for the 2nd Stakeholder Consultation on a Restriction for PFAS, 15 
October 2021 
3 Based on information in the Report summary PFAS and PFAS polymer production (EU production, plus imports, and minus exports). 



Confidential Contact Mary B. Walsh (MaryB.Walsh@Honeywell.com) 





http://www.honeywell.com/


mailto:chemg@baua.bund.de


mailto:restrictiePFAS@rivm.nl


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


https://www.reach-clp-biozid-helpdesk.de/SharedDocs/Downloads/DE/REACH/Verfahren/Beschr%C3%A4nkung/Consultation-PFAS.pdf?__blob=publicationFile&v=3


mailto:MaryB.Walsh@Honeywell.com
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Executive summary 



CO2 vs HFO-1234yf Choice 



30 September 2021 



Refrigerant R-1234yf (HFO-1234yf) is a compound which was specifically designed to avoid the 
persistence of previous refrigerants with a high Global Warming Potential (GWP) that contribute to 
climate change. Over 120 million vehicles worldwide are using HFO-1234yf successfully, without issue. 
It is the ultra-low GWP (<1) refrigerant of choice for much of the global automotive industry. 



Although HFO-1234yf can be broadly classified within the same chemical family as other PFAS, a recent 
Organization for Economic Co-operation and Development (OECD) report emphasizes that the term 
“PFASs” is a broad, general, non-specific term, which does not inform whether a compound is harmful 
and is not a basis for regulation. There is solid scientific data confirming de minimis effects of the 
refrigerant and its main atmospheric decomposition product, TFA on health and the environment. 



The EU’s F-Gas Regulation, MAC Directive as well as SAE and ISO standards already provide for the 
risk management measures (RMM) for HFO-1234yf. To address any relevant risks, these regulations 
and technical standards could be tailored further, if warranted. 



Affordable and safe transportation is critical for our society. Use of refrigerants in MAC/HVAC and 
refrigeration systems in vehicles is essential for people health and for safety of passengers and cargo. 
Effective and efficient refrigerant is indispensable for the proper functioning of Thermal Management 
Systems (TMS) in Electronic Vehicles (EV). 



The only current alternative for MAC/HVAC/TMS is CO2 which is characterised by much higher risks in 
terms of safety, health, environment and cost for society. Significantly higher operational pressures (10 
times higher) create new safety concerns in use and service of vehicles. CO2 performance efficiency in 
hot weather creates concerns for South and Middle Europe, which will increase fuel consumption in 
traditional vehicles and reduce range in EVs. CO2 based MAC systems are also characterized by 
significantly higher costs. The overall effect of using CO2 as a substitute for R-1234yf would be negative 
for consumers, the economy, GHG emission reduction targets and the aims of the EU Green Deal. 



.MAC/HVAC refrigeration systems are essential for occupant health and safety. HFO-1234yf has been 
successfully used for nearly 10 years providing cooling for both traditional gasoline/diesel vehicles and 
EV’s thermal management systems. The total cost to society of banning or phasing out of HFO-1234yf 
refrigerant in automotive applications will be very high and will impede the objectives of the EU Green 
Deal. These consequences are not comparable with any alleged health or environmental risks of HFO- 
1234yf misclassified in a broad, general, non-specific list of long chain, more concerning compounds. 



 
 



 



1. HFO-1234yf is the right choice for an automotive refrigerant 



HFO-1234yf is used as the refrigerant of choice by all carmakers producing for Europe and/or North 
America. It was specifically developed as an alternative (to R-134a (HFC-134a)) low Global Warming 
Potential (GWP) refrigerant for various automotive applications, including standard Mobile Air- 





http://www.honeywell.com/
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Conditioning (MAC) systems and Electric Vehicle (EV) Thermal Management Systems (TMS) which 
include battery, motor and inverter cooling and heat pumps). 



Currently there are more than 120 million vehicles on the road globally using HFO-1234yf with a proven 
safety and performance record. This number is expected to grow due to the global phase out of high GWP 
HFC refrigerants (e.g. R-134a) based on the Kigali Amendment to the 1987 Montreal Protocol 
(implemented in the EU by means of the F-Gas Regulation and MAC Directive). 



Transportation is critical in our society. Affordable and safe freedom of movement is among the basic 
human rights and EU freedoms.1 Air-conditioning, heating and/or refrigeration in vehicles are essential for 
the health and safety of people and cargo. Effective and efficient refrigerant is also an enabler for the 
proper functioning of EVs with regard to cooling the battery, motor and inverter as well as power 
electronics (TMS). In this respect, refrigerants provide necessary rather than “nice-to-have” functions in 
EVs that are essential. 



HFO-1234yf is misclassified as a PFAS when compared to the persistent more concerning compounds 
that are being recognized, studied and regulated today. Formally it may fall within certain chemical 
definitions limited to the structural characteristics of substances, HFO-1234yf was intentionally engineered 
to breakdown quickly in the atmosphere to avoid the persistence of previous refrigerants with high GWP 
that contributed to climate change. HFO-1234yf and its breakdown components do not bioaccumulate in 
nature and human bodies (see details in the ANNEX below). Numerous studies have shown HFO-1234yf 
to be both safe and effective in a widespread use with de minimis effects on health and the environment. 
HFO-1234yf is characterised by its cooling performance similarities to R-134a which allowed carmakers 
to accelerate conversion to a very low GWP, environmentally friendly refrigerant with low flammability that 
is also non-ozone depleting, 



R-134a and HFO-1234yf are already subject to risk management measures (RMM) under the EU’ F-Gas 
Regulation, MAC Directive as well as SAE and ISO standards that could be tailored further (at EU or MS 
levels) to address any relevant risks. 



Erroneously labelled “natural refrigerants” such as R-744 (CO2), ammonia and hydrocarbons (propane, 
isobutene, etc.) are manufactured chemical substances with important hazard and exposure 
characteristics including toxicity, anaesthetic effects and/or high flammability. Substances found in nature 
or “natural” do not make them safe, effective or more appropriate for automotive MAC use - CO2 is an 
excellent example. 



Major CO2 refrigerant challenges in vehicles are: 



- Pressure - Very high operational pressures (10 times that of current refrigerants) that require 
complete redesign and retooling of all major AC components. 



- Safety - The safety of servicing vehicles with these high pressures increases the likelihood of 
accidents. Shrapnel and fragmentation of AC components in the event of a collision are also 
concerning and unproven in the broad market. 



- Reliability - Retaining CO2 in the refrigerant system is a challenge given the small molecule size 
and higher pressures needed. More frequent refrigerant servicing may likely be required and can 
reduce overall efficiency when low charge conditions exist (particularly in EVs). 



 



1 “Transport is a fundamental sector for and of the economy”, Transport in the European Union Current 
Trends and Issues, March 2019, page 3 - https://ec.europa.eu/transport/sites/default/files/2019-transport-in-the-eu- 
current-trends-and-issues.pdf 





https://ec.europa.eu/transport/sites/default/files/2019-transport-in-the-eu-current-trends-and-issues.pdf


https://ec.europa.eu/transport/sites/default/files/2019-transport-in-the-eu-current-trends-and-issues.pdf
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- Vibration and noise - Elevated vibration and noise characteristics of CO2 high pressures coupled 
with reduced dampening of normal rubber based refrigerant hoses may have a significant effect 
on customer satisfaction. 



-  Cost - Higher costs for both manufacturers and consumers will have a societal impact, based on 
both economies of scale and premium materials or structural requirements to maintain the higher 
pressures. According to estimates, R-744 MAC may result in 300 Euro additional manufacturing 
costs per vehicle.2 This figure is not correct because this amount only comprises the cost of MAC 
system as such (hardware) and does not consider additional maintenance (possession costs) and 
energy/fuel costs over all lifecycle of the vehicle 



- Performance in hot weather - CO2 as a refrigerant in automotive MAC/HVAC systems loses 
efficiency in hot weather conditions which can increase fuel usage (and CO2 tailpipe emissions) and 
reduce EV range based on cooling needs. Energy consumption for MAC AC usage has been 
estimated to be three times higher in hot climates as opposed to more temperate conditions.3 Given 
increasing climate temperatures due to global warming this problem will become even more 
problematic in the near future. 



- The above problems make CO2 technically concerning and economically undesirable to implement 
in MAC/HVAC systems at the required scale and level of safety. Overall effects of such 
changes on consumers’ satisfaction and GHG emissions also remain highly questionable. 



At the other hand, HFO-1234yf MAC systems are well established and have been in use for nearly 10 
years. Moreover, enhanced HFO-1234yf heat pumps for EVs TMS using all sources of waste heat do 
approach the effectiveness of CO2 in very cold conditions. In addition, these new systems have better 
efficiency in hot climates and well-established service procedures/equipment with a proven safety record 
in the field. 



To conclude: The total cost to society of banning or phasing out of HFO-1234yf refrigerant in automotive 
applications will be very high and will impede the objectives of the EU Green Deal. These consequences 
are not comparable with any alleged health or environmental risks of HFO-1234yf misclassified in a broad, 
general, non-specific list of more concerning compounds. 



 



2. Additional information/analysis 



2.1. Safety, health and environment 



HFO-1234yf was originally developed for MAC systems to provide similar performance to R-134a without 
having to redesign every component while still providing ultra-low GWP to help resolve refrigerant-based 
climate change concerns. 



 



 



2 ECHA Registry of Intentions (RoI), 2 Stakeholder Consultation on a Restriction for PFAS, 
Report summary F-gas uses, Heating, ventilation, and air conditioning and refrigeration (HVACR), 



foam-blowing agents, solvents, propellants, cover gases and fire suppressants, July 2021, page 13 - 
https://www.reach-clp-biozid- 
helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf 



3 Section 6.4 in Mobile air conditioning: The life-cycle costs and greenhouse-gas benefits of switching to 
alternative refrigerants and improving system efficiencies, International Council on Clean Transportation, White 



paper, 2019 – https://theicct.org/publications/mobile-air-conditioning-cbe-20190308 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://theicct.org/publications/mobile-air-conditioning-cbe-20190308
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Safety and flammability concerns were addressed by automotive manufactures in numerous collaborative 
studies before widespread production and after nearly 10 years of field use HFO-1234yf can be 
considered “proven in use” for safety and effectiveness. The relevant studies of the breakdown 
components of HFO-1234yf clearly demonstrate a de minimis impact on health and the environment (see 
detail in the ANNEX below). Moreover, there has not been any scientific data recorded that shows adverse 
effects of the widespread use of the refrigerant. Therefore, HFO-1234yf is crucial for automotive MAC, 
and EV TMS applications based on its performance and environmental benefits. 



• Health and safety 



HFO-1234yf is a non-persistent, non-bioaccumulating, low toxicity gas (similar to R-134a) which is used 
in MAC/refrigeration systems (see the respective REACH registration data - 
https://echa.europa.eu/registration-dossier/-/registered-dossier/16012 ). 



HFO-1234yf is characterised as being “mildly flammable” (2L) by the globally recognised American 
Society of Heating and Refrigeration Engineers (ASHRAE) meaning it requires a higher concentration to 
ignite, has a lower heat of combustion when burned and has a lower burning velocity compared to other 
flammable refrigerants. HFO-1234yf flammability was intensely studied for automotive use and shown to 
pose no significant risk to consumers.4 



From a toxicity standpoint, HFO-1234yf is considered an (A) rated refrigerant for low toxicity. After nearly 
10 years in the field with widespread use for the last 8 years, there have been no documented field or 
service issues with regard to toxicity or flammability of HFO-1234yf. 



CO2 is not flammable and is also considered low toxicity (A) rated by ASHRAE but the refrigerant does 
have some unique challenges with regard to health and safety. CO2 refrigerant releases into the passenger 
compartment were concerning enough for the US EPA to put usage restrictions for leaks based on 
anaesthetic and health effects of higher concentrations.6 Moreover, due to significantly higher pressures, 



CO2 systems pose additional risks in the case of automotive collisions and service. While automotive 
manufacturers do an excellent job of managing risks, CO2 systems have not reached broad market 
volumes to prove safety in the field. In 2008, the major SAE International study on alternate refrigerants 
found that R-744 (CO2) automotive AC systems posed greater risks for consumers than HFO- 1234yf and 
that it also had a greater environmental impact for climate change based on life cycle climate models.5 



• Environment 



HFO-1234yf is non-persistent (non-P) in the environment and non-ozone depleting substance (non-ODS) 
with the GWP below 1, i.e. lower than of CO2 (at 1). 



However, recent media coverage has mistakenly linked perfluoroalkyl substances (PFAS) and short chain 
perfluoroalkyl carboxylic acids (scPFCAs) to hydrofluorocarbons (HFCs) and HFOs, providing the 
perception that these fluorocarbon solutions are harmful to the environment, marine life and humans. This 
is inaccurate and misleading. 



 



 



4 MAC Directive: no evidence to support the safety concerns, MEMO European Commission, 7 March 2014 
- https://ec.europa.eu/commission/presscorner/detail/en/MEMO_14_168, and e.g. 
https://www.sae.org/standardsdev/tsb/cooperative/executivesummary.pdf 



5 See SAE International CRP1234, Industry Evaluation of low global warming potential refrigerant 
HFO1234yf, 12/9/2008 - https://www.sae.org/standardsdev/tsb/cooperative/crp1234summary.pdf 





https://echa.europa.eu/registration-dossier/-/registered-dossier/16012


https://ec.europa.eu/commission/presscorner/detail/en/MEMO_14_168


https://www.sae.org/standardsdev/tsb/cooperative/executivesummary.pdf


https://www.sae.org/standardsdev/tsb/cooperative/crp1234summary.pdf
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HFO-1234yf was intentionally created to avoid negative environmental effects found in previous 
generation refrigerants (i.e. high GWP). 



Substantial body of scientific data on health and environmental effects of HFO-1234yf and its main 
atmospheric decomposition products (incl. Trifluoroacetic acid (TFA)) is already available worldwide (e.g. 
studies of UN, OECD, EPA, REACH Registrations/Evaluation, individual scholars). All independent 
analysis demonstrates limited (de minimis) effects of HFO-1234yf emissions on humans and the 
environment for decades (e.g. UNEP, etc.) 6. See in more details on recent studies and reports regarding 
HFO-1234yf and TFA in the ANNEX below. 



2.2. Efficiency considerations (incl. for EV) 



It is well established that R744 (CO2) AC systems have reduced efficiency in hot climates leading to the 
increasing energy needs and thus to higher fuel and/or electricity consumption of a vehicle i.e. higher 
GHG emissions and consumer costs in comparison to HFO-1234yf systems.7 



This problem elevates considerably in case of an EV, where additional power needs of the HVAC/TMS 
systems are not easily satisfied by an increase in fuel combustion and more frequent fuel stops. Increased 



energy needs result in reduced EV range – feeding a major consumer EV adoption concern. 



In MAC applications, HFO-1234yf has a better life cycle climate performance than CO2. Life Cycle Climate 
Performance (LCCP) Model8 includes the CO2 equivalence for refrigerant manufacturing, the direct 
emissions from vehicle refrigerant leaks and the total effect of HVAC system weight and AC compressor 
power on vehicle emissions. The SAE International study (referenced above) demonstrated that CO2 



HVAC systems resulted in a 10-15% increase in climate warming emissions when evaluated across 
population biased weather patterns for Europe and North America.9 



The SAE International study was done based on vehicles with internal combustion engines and 
considered AC cooling only. For EVs, the thermal management system may also include a heat pump to 
improve energy efficiency for heating the vehicle. CO2 does show some efficiency gains for heat pump 
operation but enhanced HFO-1234yf heat pump systems (HP) using all sources of waste heat approach 
the efficiency/effectiveness of CO2 systems in cold conditions. Given increasing worldwide air 
temperatures and recognizing that most people in the EU are already exposed to hot conditions much 
more frequently than very cold ones (below -10°C or -20 °C) this gain is minimal. 



 



 



6 E.g. Environmental effects of stratospheric ozone depletion, UV radiation, and interactions with climate 
change:  UNEP Environmental Effects Assessment Panel, Update 2020 - 
https://link.springer.com/article/10.1007/s43630-020-00001-x, see also EFCTC summary publications at - 
https://www.fluorocarbons.org/news/explanation-tfa-is-different-to-most-other-pfas-learn-why/ 



7 Section 4 in Mobile air conditioning: The life-cycle costs and greenhouse-gas benefits of switching to 
alternative refrigerants and improving system efficiencies, International Council on Clean Transportation, White 



paper, 2019 – https://theicct.org/publications/mobile-air-conditioning-cbe-20190308 



8 Developed by 50 world experts from Industry, Governmental and Non-Governmental Organizations, 
National Laboratories, and Academia. Globally peer reviewed and accepted worldwide as the most credible method of 
comparing the Life Cycle GHG emissions of alternative refrigerants. See e.g. Papasavva, S., Hill, W. R., & Brown, R. 
O. (2008). GREEN-MAC-LCCP: A tool for assessing life cycle greenhouse emissions of alternative refrigerants. SAE 
Technical Series Paper 2008-01-0829. doi:10.4271/2008-01-0828, see also SAE standard - SAE J2766. 



9 SAE International CRP1234, Industry Evaluation of low global warming potential refrigerant HFO1234yf, 
12/9/2008 - https://www.sae.org/standardsdev/tsb/cooperative/crp1234summary.pdf 





https://link.springer.com/article/10.1007/s43630-020-00001-x


https://www.fluorocarbons.org/news/explanation-tfa-is-different-to-most-other-pfas-learn-why/


https://theicct.org/publications/mobile-air-conditioning-cbe-20190308


https://www.sae.org/standardsdev/tsb/cooperative/crp1234summary.pdf
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2.3. Socio-economic aspects of the HFO-1234yf use in MAC 



HFO-1234yf MAC systems are well established and have been in use for nearly 10 years with more than 
120 million vehicles on the road worldwide. All typical MAC components are reused with HFO-1234yf 
including compressors, condensers, evaporators, expansion valves, chillers, hoses and lines. HFO- 
1234yf (and the oils used) are compatible with all materials normally used in MAC/HVAC systems. 
Therefore, the transition from the high GWP refrigerant R-134a to HFO-1234yf has been relatively simple, 
fast and efficient because all existing components and designs of typical vehicle MAC systems worldwide 
may be used with the new refrigerant. 



In contrast, CO2 MAC/HVAC systems are expensive for consumers and automotive manufacturers alike. 
Virtually every current component in the AC system needs to be redesigned to accept the higher pressures 
and the trans-critical cycle necessary for MAC CO2 refrigeration. Automotive HVAC suppliers will be 
required to recapitalize and retool their factories adding unnecessary economic costs to society. This will 
inevitably result in substantial higher mark-ups on all European cars, including the low and economy 
segments. These increases will directly affect EU citizens. 



In addition, because of specific designs and higher prices, the EU automotive and supplier industry could 
lose global competitiveness as well, including in key export markets like North America and China. 



2.4. EU Green Deal 



Efficient and safe transportation in the EU is critical/vital for reaching objectives of the EU Green Deal. 
Currently EU road transport is responsible for ca. 20% of CO2 emissions in EU (14% for cars & vans).10 Taking 
into account the higher efficiency of HFO-1234yf in hot weather conditions (in comparison to CO2), it is the 
best MAC refrigerant choice to reach EU climate change goals as well as to ensure ambitious decarbonisation 
targets set for 2030 (55% reductions of CO2 emissions) and carbon neutrality by 2050. 



According to estimates, potential HFO-1234yf substitution by CO2 will increase CO2 (equivalent) MAC 
related emissions by 10-15% for the 13 to 15 million vehicles sold each year and will increase vehicle 
costs. This will make the EU effort to decrease total CO2 emissions harder and costlier and may impede 
overall EU decarbonisation targets. 



2.5. Conclusions 



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



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



HFO-1234yf should not be compared to long chain PFAS compounds. It was specifically engineered to 
be an easy and effective substitute for R-134a and to break down in the atmosphere (creating its low 
GWP). The breakdown products have been widely studied and are considered to have an insignificant 
impact on the environment. In this respect, its main breakdown product TFA is universally recognized to 
not bioaccumulate. 



 
 
 



10 Transport & Environment (T&E) campaign group - https://www.transportenvironment.org/what-we- 
do/electric-cars/cars-co2 





https://www.transportenvironment.org/what-we-do/electric-cars/cars-co2


https://www.transportenvironment.org/what-we-do/electric-cars/cars-co2
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HFO-1234yf is an excellent refrigerant for MAC systems and is currently being used in several EV heat 
pump systems on the road today. Further EV development by automotive manufacturers brings many 
challenges on its own. Redesigning, reinventing, validating and commercializing of new refrigerants 
distracts and uses important resources that manufacturers need for their primary goals - the rapid 
development and commercialization of EVs in the EU and beyond. Encouraging EV development and 
their wide acceptance by all customers are two of the key elements needed to reach the objectives of the 
EU Green Deal. 



***END*** 
 



 
ANNEX 



• Environmental fate of HFO-1234yf 



HFO-1234yf decomposes in the atmosphere in 5-15 days. The atmospheric degradation of HFO-1234yf 
leads to trifluoro acetyl fluoride (CF3C(O)F) which rapidly hydrolyzes to yield trifluoroacetic acid (TFA, CF3- 
C(O)OH).11 A conversion rate of HFO-1234yf to TFA is almost 1:1 on a molar and w/v basis, ~100% molar 
yield. Amounts of other degradation products like Hydrogen fluoride (HF) and CO2 are negligible. 



Gaseous TFA is rapidly partitioned into water droplets in the atmosphere and deposited on land and 
surface waters via wet precipitation (rain, snow and fog). A large fraction of the formed TFA is deposited 
into the oceans. 



There are a number of anthropogenic and natural sources of TFA and TFA salts in the environment. For 
instance, TFA a degradation product of several of the HCFCs, HFCs and HFOs, with the yield dependent 
on the identity of the compound. TFA is also widely used in the chemical industry with the amounts being 
released to the environment highly uncertain. Perfluorinated compounds and pharmaceutical products also 
contribute to TFA concentrations in the environment. 



• Health and environmental effects of TFA 



Substantial body of scientific data on health and environmental effects of HFO-1234yf and its main 



atmospheric decomposition product – TFA is already available worldwide (e.g. various studies of UN, 
OECD, EPA, REACH Registrations/Evaluation, individual scholars). All independent analysis 
demonstrates limited (de minimis) effects of HFO-1234yf emissions and resulted TFA on humans and the 
environment (e.g. UNEP, etc.).12 



For example, the most recent report by the United Nations Environmental Program Environmental Effects 
Assessment Panel concluded that “The current low concentration of trifluoroacetic acid (TFA) produced 



 
 
 
 
 



11 E.g. Liji M. David, Mary Barth, Lena Höglund-Isaksson , Pallav Purohit , Guus J. M. Velders, Sam Glaser, 
and Akkihebbal. R. Ravishankara, Trifluoroacetic acid deposition from emissions of HFO-1234yf in India, China, and 
the Middle East, EGU, Atmospheric Chemistry and Physics Discussion - https://doi.org/10.5194/acp-2021-222 



12 E.g. Environmental effects of stratospheric ozone depletion, UV radiation, and interactions with climate 
change:  UNEP Environmental Effects Assessment Panel, Update 2020 - 
https://link.springer.com/article/10.1007/s43630-020-00001-x , see also detailed EFCTC summaries at - 
https://www.fluorocarbons.org/environment/environmental-impact/tfa-as-an-atmospheric-breakdown-product/ 





https://doi.org/10.5194/acp-2021-222


https://link.springer.com/article/10.1007/s43630-020-00001-x


https://www.fluorocarbons.org/environment/environmental-impact/tfa-as-an-atmospheric-breakdown-product/
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by the degradation of several hydrofluorocarbons (HFCs) and hydrofluoroolefins (HFOs), is currently 
judged not to pose a risk to human health or to the environment.”13 



• Recent Report of the German Environment Agency (UBA) 



In 2021, in preparations for the REACH restriction procedures for PFAS the German Environment Agency 
(UBA) initiated a number of publications/reports providing selective analysis of scientific data and risks 
assessments of TFA as the main degradation product of projected HFC/HFO refrigerants emissions. 



The latest UBA Report on degradation products of halogenated refrigerants (i.e. TFA from HFO-1234yf 
emissions)14 deserves particular attention due to the following major issues: 



1) The main TFA health risks – i.e. drinking water contamination - are largely exaggerated. 



In this respect, the UBA Report confirmed that the authorities possess enough scientific data to be able to 
set a toxicologically justified LWTW for drinking water. The current national German LWTW of 60 µg/L is based 
on the life-long tolerable daily intake of TFA via the drinking water (assumption: 2 L per day), in which no 
harm to human health is to be expected. In addition, the UBA set a target value of 10 pg/l.15 



Further, the UBA Report details the recent rainfall study which aimed to quantify the current annual wet 
deposition of TFA in Germany. The study reported the precipitation-weighted average TFA concentration of 
all analysed wet deposition samples of 0.335 pg/L in February 2018 - January 2019. It is generally in line 
with the data reported in other regions around the globe.16 It is noteworthy that this is considerably less (i.e. 
more than 180 times less) than the above guidance value 60 µg/L and target value 10 pg/L for drinking 
water (30 times less). The UBA press release states that rainfall concentrations of trifluoroacetate have risen 
sharply since the 1990s. Measurements for Germany reported for 1995-1996 (also in Switzerland and 
China) were around 0.12 pg/l mean. 17 



In other words, the reported TFA concentrations in wet deposition are 30-180 times lower than any 
established no effect levels and even considering the reported trends in last 23 years (3-time increase in 
1995-2018); the real concentrations could not reach the German target dietary intake value for many 
decades. This is even assuming that HFC/HFO is a major source of TFA in rainfalls, although certain 
studies suggest that only less than 40% of TFA deposition can be explained based on fluorinated 
refrigerants (HFO/HFC). 



 
 
 



 
13 Page 9 of the UNEP Environmental Effects Assessment Panel, Summary Update 2020 for Policymakers - 
https://ozone.unep.org/sites/default/files/assessment_panels/EEAP-summary-update-2020-for-policymakers.pdf 



14 See in particular, Final report - Persistent degradation products of halogenated refrigerants and blowing agents in 
the environment: type, environmental concentrations, and fate with particular regard to new halogenated substitutes 
with low global warming potential, On behalf of the German Environment Agency, Project No. (FKZ) 
3717   41    305    0,   Report   No.   FB000452/ENG,   73/2021,    May   2021 - 
https://www.umweltbundesamt.de/publikationen/persistent-degradation-products-of-halogenated 



15 See e.g. at https://www.fluorocarbons.org/news/in-brief-tfa-drinking-water-guidance-value-in-germany/ 



16 Liji M. David, Mary Barth, Lena Höglund-Isaksson , Pallav Purohit , Guus J. M. Velders, Sam Glaser, and 
Akkihebbal. R. Ravishankara, Trifluoroacetic acid deposition from emissions of HFO-1234yf in India, China, and the 
Middle East, EGU, Atmospheric Chemistry and Physics Discussion - https://doi.org/10.5194/acp-2021-222 



17 Trifluoroacetic acid from fluorinated refrigerants contaminates rainwater, Umweltbundesamt - 
https://www.umweltbundesamt.de/en/press/pressinformation/trifluoroacetic-acid-from-fluorinated-refrigerants 





https://ozone.unep.org/sites/default/files/assessment_panels/EEAP-summary-update-2020-for-policymakers.pdf


https://www.umweltbundesamt.de/publikationen/persistent-degradation-products-of-halogenated


https://www.fluorocarbons.org/news/in-brief-tfa-drinking-water-guidance-value-in-germany/


https://doi.org/10.5194/acp-2021-222


https://www.umweltbundesamt.de/en/press/pressinformation/trifluoroacetic-acid-from-fluorinated-refrigerants
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It is also important to highlight that although the comprehensive UNEP and WMO studies referred above 
also acknowledge that humans could be exposed to TFA via drinking water and food, they explicitly state 
that there is no evidence to date of adverse effects on health. However, UBA Report ignores these studies 
in the context of the effects of HFO/1234yf emissions. 



2) The UBA Report significantly overestimates levels of projected HFO-1234yf emissions. 



All refrigerants are used in closed systems (MAC, HVAC etc.) and could be recovered at the end-live 
stage of the system. Thus, refrigerants emissions are only possible due to unintended leaks during use 
and/or recovery operations. 



However, the UBA Report acknowledges that in a scenario of maximum future use and emissions of 
halogenated substitutes technical developments or measures that could improve the tightness of the 
systems or measures to increase the recovery rates were not taken into account under this maximum 
scenario. This approach is misleading as continued improvements in technology, reliability servicing and 
maintenance have been evident throughout the historical refrigerant transitions. The model used to project 
emissions in the UBA Report has been already strongly criticized in the context of the F-gas review.18 



In particular, for MAC, which is the main use of HFO-1234yf, the model assumes from 2010 to 2050 that 
there are no changes to the emission rate during the vehicle lifetime or the emission rate in case of 
destruction of the vehicle. The UBA Report assumes an emission rate of 10%/year during the whole 
service life. The emission rate in case of destruction of the vehicle is 70% for passenger cars. These 
estimates are very high and already differ from the reality. 



It appears that the UBA report also underestimates the transition to electric vehicles by 2050. Forecasts 
suggest that by 2040 all new car sales globally could be electric.19 Therefore, by 2050 as older vehicles 
are scrapped, the EU vehicle fleet will be virtually all electric. Electric vehicle air-conditioning and heat 
pump systems will, as a minimum, have electric compressors without shaft seals, rather than mechanically 
driven compressors. For conventional cars, the compressor shaft seal is responsible for about 50% of the 
refrigerant leakage rate for new vehicles and is a source of increased leakage in older vehicles. Therefore, 
electrically driven compressors, as they do not have a shaft seal, will result in decreased emission rates 
for new vehicles, and throughout the vehicle lifetime as there is no associated aging factor due to the 
absence of the shaft seal. Other technological changes may further reduce refrigerants emissions. 



End of life recovery depends to some extent on the remaining refrigerant charge, which in turn is highly 
influenced by the leakage rate, and therefore the presence or absence of a compressor shaft seal. The 
requirements of the circular economy in the EU Green Deal will priorities reducing and reusing materials 
before recycling them. In the context of refrigerants, HFO-1234yf can be effectively recovered and reused 
following cleaning processes. 



Forecasting emissions of HFO-1234yf through to 2050 based on 2010 technologies in the UBA Report 
resulted in assumptions that, for 2050, HFO-1234yf demand (51.2 kilotonnes) would be only slightly higher 
than the assumed emissions (47.7 kilotonnes). These unrealistic figures. The assumed emissions of the 
UBA Report are about 2-3 times higher than previous well-documented estimates in the literature 



 



18 See for example https://www.coolingpost.com/world-news/industry-groups-slam-f-gas-study/ 



19 Why electric cars will take over sooner than you think, BBC News, 1 June 2021, https://protect- 
eu.mimecast.com/s/YlgYCgLY3Fp4PzQuZhGg9?domain=bbc.co.uk 





https://www.coolingpost.com/world-news/industry-groups-slam-f-gas-study/


https://protect-eu.mimecast.com/s/YlgYCgLY3Fp4PzQuZhGg9?domain=bbc.co.uk


https://protect-eu.mimecast.com/s/YlgYCgLY3Fp4PzQuZhGg9?domain=bbc.co.uk
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for the European region, US and Asia.20 Moreover, the assumed demand and emissions levels in the UBA 
Report imply a rate of refrigerant recycling lower than 7% (emissions greater than 93%), which is not the 
reality already now. 



In other words, the UBA Report assumed very high emission rates as well as ignored effects of any other 
emission mitigation measures such as proper disposal, recycling, and capturing at the end of a vehicle 
life. This had direct impact on assessments of TFA concentrations in rainwater and deposition in the 
environment and lead to incorrect conclusions regarding potential TFA risks. 



 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



20 Liji M. David, Mary Barth, Lena Höglund-Isaksson , Pallav Purohit , Guus J. M. Velders, Sam Glaser, and 
Akkihebbal. R. Ravishankara, Trifluoroacetic acid deposition from emissions of HFO-1234yf in India, China, and the 
Middle East, EGU, Atmospheric Chemistry and Physics Discussion - https://doi.org/10.5194/acp-2021-222 





https://doi.org/10.5194/acp-2021-222
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Aclar Manufacturing Survey 



Response , FINAL 13 October1 
 



 
 



Previous submissions: Main; Extra 
 
 



V. Questions - Section B - PFAS production (manufacturing) Questions in relation to the use 
 



B1a) Do you have information that indicates that the information provided on the tonnage should be 
adjusted? NO 



B1b) We do not manufacturer in the EU 



 
B2a) Do you have information that indicates that the information provided on the emissions should be 
adjusted? NO 



B2b) We do not manufacturer in the EU 



 
B3) Please indicate if you have information on specific emission values (SPERCs) * for (groups of) 
PFAS, based on measurements and / or model calculations. NO 



 
B4a) Do you have information that indicates that the information provided on the expected trend 
should be adjusted? YES 



 



B4b) Market trend data is widely available by the specialized agencies (see below). As already 



shared, Honeywell estimates a 6.45% CAGR for PCTFE. Growth drivers for PCTFE use include new 



applications in bottles, vials, and bags driven by new biologic therapies. PCTFE plays a critical role in 
these packaging applications including moisture barrier properties and cryo-compatibility - 



https://www.mordorintelligence.com/industry-reports/europe-blister-packaging-market 
 



Other reports: 



EvaluatePharma – https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma- 
world-preview-2020-outlook-2026 



Mordor Intelligence - https://www.mordorintelligence.com/industryreports/pharmaceutical- 
plastic-bottles-market 



Mordor Intelligence - https://www.researchandmarkets.com/reports/4330281/pharmaceutical- 
packaging-market-size-share-and#src-pos-1 



https://www.transparencymarketresearch.com/pressrelease/uspharmaceutical-plastics-bottles- 
market.htm Coherent Market Insights - https://www.coherentmarketinsights.com/press- 



release/europepharmaceutical-drugs-market-2860 



Summary report for review:https://www.reach-clp-biozid- 
helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf 1 



Summary report for review:https://www.reach-clp-biozid- 
helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf 





https://www.mordorintelligence.com/industry-reports/europe-blister-packaging-market


https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma-world-preview-2020-outlook-2026


https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma-world-preview-2020-outlook-2026


https://www.mordorintelligence.com/industryreports/pharmaceutical-plastic-bottles-market


https://www.mordorintelligence.com/industryreports/pharmaceutical-plastic-bottles-market


https://www.researchandmarkets.com/reports/4330281/pharmaceutical-packaging-market-size-share-and#src-pos-1


https://www.researchandmarkets.com/reports/4330281/pharmaceutical-packaging-market-size-share-and#src-pos-1


https://www.transparencymarketresearch.com/pressrelease/uspharmaceutical-plastics-bottles-market.htm


https://www.transparencymarketresearch.com/pressrelease/uspharmaceutical-plastics-bottles-market.htm


https://www.coherentmarketinsights.com/press-release/europepharmaceutical-drugs-market-2860


https://www.coherentmarketinsights.com/press-release/europepharmaceutical-drugs-market-2860


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf
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B5a) Do you have information on risk management measures to minimize the use, human exposure 
and emissions to the environment for your application of PFAS? 
B4b) Please specify and/or refer to literature/public sources. 
B4b) 



Fluoropolymers applications in pharmaceutical packaging are subject to numerous strict RMM in the EU 
and worldwide, incl. production, use and waste stages. Being components of the primary packaging of 



pharmaceuticals, they are subject to in-depth assessments by the European Medical Agency (EMA) and 
national medicines authorities prior to marketing authorization of each drug. Their safety for humans, 



animals, and environment, including waste, is vigorously scrutinized/approved by EMA/national experts. 



They must also comply with the WHO and EU Guideline on Plastic Immediate Packaging Materials as well as 
with Directive 2002/72/EC and Regulation (EU) 10/2011 on plastic foods contact materials and European 



Pharmacopoeia Monographs. In addition, pharmaceutical packaging is subject to comprehensive RMM 



under the EU Directive 94/62/EC on packaging and packaging waste and Waste Framework Directive 



(Directive 2008/98/EC) that stipulate requirements on safety and eco-design (waste minimization) of 



packaging materials and their environmentally friendly waste treatment (collection, disposal, recycling, 
etc.). European Commission can further clarify and enhance respective RMM. 



 
 



Questions - Section C - PFAS production (manufacturing) Questions in relation to alternatives (mainly for individual 
companies) 



C1a) Do you have the possibility to produce fluorinated polymers without fluorinated processing aids? Yes 
C1b) While we do not manufacturer in the EU, we can confirm no FPA are used in our manufacturer of 
PCTFE in any of our plants globally 



 
V. Questions - Section D - PFAS production (manufacturing) Questions in relation to impact of legislative measures 
D1) What is the economic impact (in euro) and social impact (e.g. jobs) on your business/company if 
the use of PFAS is prohibited: 



 



Previous answer for awareness: Economic Impact: Thousands of drug regulatory registrations and dossiers specify Aclar 
film. Costly and time-consuming retesting and reregistration would need to be completed for all current drugs approved 
with Aclar packaging were PCTFE to be banned. There is no direct replacement for PCTFE film. Some drugs may require 
moisture barrier properties that can only be achieved by switching to an opaque cold form foil, resulting in larger pack 
sizes with reduced compliance and patient safety implications, as well as being in conflict with the EU resource efficiency 
targets. Social impact: job losses in EU for Honeywell 100 direct, 155 indirect and 375 in supply chain 



 



D1a) 
In three years 
Exact economic and social impacts of PCTFE restrictions in the medicine sector are difficult to 
underestimate. An immediate discontinuation of PCTFE film use is not viable, as new packaging 
formats would need to be identified and qualified at a significant cost to pharmaceutical 
companies and this would take time to get to market. 
Uses of PCTFE materials are specified in thousands of marketing authorizations, regulatory 
registrations and dossiers of thousands of pharmaceutical products (drugs, vaccines, medical devices, 
medicinal products, etc.), therefore we expect: 
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• Shortly after the restriction, shortages of many critical pharmaceuticals are highly possible. 



 
• This prohibition will require very costly (ca. 100.0000 – 500.000 Euro) and time-consuming 



retesting and re-registration (5-10 years) would need to be completed for all current drugs 
approved with PCTFE (Aclar) packaging.Since there is no direct chemical and/or functional 
replacement for PCTFE films. Some drugs may require moisture barrier properties that can only 
be achieved by switching to an opaque cold form foil. This will result in (ca. 55%) larger pack sizes 
with increased compliance 
(dosage/timing) and patient safety risks, as well as conflicting with the EU resource 
efficiency and eco-packaging (minimal waste) objectives. 



Expected job losses in EU for Honeywell (as already shared): 100 direct, 155 indirect and 375 in supply 
chain. This would be multiplied to cover others in the wider sector suppl chain 



 



D1b) In ten year 
Honeywell does not possess all required information and capacities to perform the necessary 
assessments over this time frame. We would assume it is the continuation and deepening of 
the above 



D1c) Please explain by providing your calculations See above 



 
D2) What is the economic impact (euro) on your business/company, if the following measures will 
become mandatory? Please make your (indicative) calculations transparent. 
D2a) A maximum concentration of e.g. 0.1% (or less) PFAS is set in mixtures and/or articles. 
Taking into account that under REACH, Aclar film is either a 100% pure PFAS substance, or an article with 
100% PCTFE concentration, all Aclar imports into the EU would be prohibited. 



 
 



Db) Obligation to label your products visibly with "Contains PFAS" 



Unclear if this only refers to packaging which is end use facing. We as Honeywell are several steps away 



from this as a B2B supplier to other B2B actors in the chain. We supply our B2B customer with all data 
on products including PSS etc. More broadly be aware that packaging and labeling (text, size etc.) of 
pharmaceutical products are specified in conditions of marketing authorizations approved by EMA 



and/or national medicines authorities for each drug. Changes to the labeling (variations) must be 



notified to EMA/national authorities 90 days in advance. Therefore all (thousands) of pharmaceuticals in 



the EU/EEA with PCTFE (Aclar) packaging will have to pass the above 



burdensome notification procedure to fulfil new labeling obligations. 
 
 



D2c) Obligation to report amount of PFAS in use and respective emissions. N/A as we do not 
manufacture in the EU 
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D2d) Specific waste management requirements with the obligation to collect, treat or recycle PFAS containing 
waste separately. 
Honeywell believes that this RMM (targeting end-of-life risks) is a more appropriate risk mitigation option for the 
pharmaceutical sector than blatant prohibitions on PCTFE use in pharma packaging. Coupled with voluntary production 
initiatives of EU PCTFE producers, these RMM could be the most effective risk mitigation as well as economically, 
technologically and societally neutral measures in practice. Although Honeywell is not a producer of pharmaceutical 
packaging as such, the company already provides customers (producers/processors of primary drug packaging) with 
required information on traceability and safe use of Aclar, incl. at waste stage. 



 
To note: PCTFE fluoropolymers are not mobile in the environment, have negligible solubility and no systemic toxicity. 
There is no leaching of PFAS or hazardous substances throughout all life cycle of PCTFE packaging, including at disposal 
stage. There is sufficient evidence to conclude that PTFE/PCTFE are safe for normal municipal incineration and land field 
waste treatment. WHO Guidelines on packaging for pharmaceutical products also recommend both above techniques 
as appropriate waste treatment measures. 
D2e) In case you are using PFAS polymers: no PFAS processing aids are allowed during polymer production. 
While we do not manufacturer in the EU, we can confirm no FPA are used in our manufacturer of PCTFE in 
any of our plants globally 



 
V. Questions - Section E - PFAS production (manufacturing) Specific questions for the use 
E1) If available, please provide data on the amount of fluorinated additives used in fluoropolymer production 
(kg/ton). We do not manufacturer in the EU. 
E2) If available, please provide data on the tonnages used (yearly EEA) and applications of PTFE and PVDF micropowders. 
While we do not manufacturer in the EU, we can confirm no such micropowders are used in our manufacturer of PCTFE 
in any of our plants globally 
E3) If available, please provide information on the production of PFAS alternatives N/A 



 



 



Previous messaging for awareness 



We do not agree that PCTFE should be characerized or regulated as a PFAS as it is non-toxic. Attempting to regulate all 



such substances as one group, based only on structural characteristics and ongoing risk assessment studies for 



compounds that represent <1% of such substances, is not scientifically justified nor appropriate to guide effective 



regulation. Such an attempt ignores the chemically diverse behaviour found among similarly structured substances. 



It is well known that PCTFE is inert and not bio accumulative. PCTFE does not interact with the environment or human 



or animal organisms. It is approved for use in medical devices and parenteral applications as a certified US Pharmacopeia 



Class VI material. It is inappropriate to regulate PCTFE based only on its structural similarity with other compounds, 



neglecting its bioinertness, unique characteristics and societal benefits. 



Furthermore, PCTFE is indispensable in the delivery and preservation of safe pharmaceuticals that benefit a broad range 



of markets including originator and generic pharmaceuticals, over-the-counter (OTC), pharmaceutical and animal health 



packaging. Aclar is used in thousands of oral solid therapies across all therapeutic areas including nervous system, 



cardiovascular, metabolic, hormonal, antipsychotic, and oncology. 



There isn't a good alternative to PCTFE film for packaging use. The below four characteristics differentiate Aclar film 



from other packaging alternatives. 
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***END*** 



 
 



Aclar film provides the highest moisture barrier when compared to other thermoformable polymers, Aclar film is 



crystal clear and colorless. The only alternative to Aclar that is capable of achieving the same moisture barrier is cold 



form foil (Aluminum laminated with polymers), which requires larger pack sizes and is opaque. 



In applications where dosage, timing, and potential abuse are critical, patients must be able to use colorless 



transparent packaging formats to ensure compliance and patient safety. Ultra-high moisture barrier in colorless 



transparent packaging is important to patient safety and compliance. 



In addition, pack size can be reduced by up to 55% (volume) with Aclar when compared to the same product packed 



with cold form foil contributing to the EU’s resource efficiency goals: creating a smaller pack size with Aclar directly 



reduces raw material (film or foil) usage, scrap production, warehousing expense and transportation costs. 



4.Because Aclar does not require the use of additives such as plasticizers that may migrate into drug products, it can 



help to ensure drug product safety, efficacy, and quality 
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Aclar Medical devices survey 
FINAL, 13 October 2021 



 



Report summary medical devices july 2021.pdf 
 



Previous submission: Packaging 
 
 



V. Questions - Section B - Medical devices Questions in relation to the use (mainly for industry associations) 
 



Includes tonnage for medical devices incl. packaging (mainly polymers) 
 



B1a) Do you have information that indicates that the information provided on the tonnage should be adjusted? NO 
B1b) Honeywell does not manufacture PCTFE (Aclar) fluoropolymers in the EU/EEA. 
According to own estimates, our total average annual imported volumes of PCTFE fluoropolymers used in 
medicinal/pharmaceutical packaging in the EU in 2015-2020 was ca. 89 tonnes. Here. In comparison with total volumes of 
fluoropolymers used in the EU (ca. 65 000 tonnes in 2018), tonnages of PCTFE and Aclar uses in pharmaceutical/medicinal 
packaging applications in the EU are negligible – 0,001-0,002%. 



B2a) Do you have information that indicates that the information provided on the emissions should be adjusted? YES 
B2b) 



• Production: Aclar production takes place outside the EU/EEA, i.e. 0% EU emissions during production of 
Aclar materials. 



• Processing: PCTFE (Aclar) films are further processed into blister packaging by specialized processors in the 
EU. Although, exact data is not disclosed to Honeywell, it is estimated that corresponding processing 
emissions are nearly at 2% or very low as previously shared and in line with industry standards. 



• Use: Fluoropolymers, including PCTFE, in pharmaceutical packaging must have very low (0%) emission/leaching 
profile during use (subject to EMA/national specifications (European Pharmacopeia) and approval). 



• Waste: Most pharmaceutical packaging waste in the EU is incinerated (statutory recommended) 



 
B3) Please indicate if you have information on specific emission values (SPERCs) * for (groups 
of) 
PFAS, based on measurements and / or model calculations. NO 



 
B4a) Do you have information that indicates that the information provided on the expected 
trend should be adjusted? YES 
B4b) Market trend data is widely available by the specialized agencies (see below). As already 
shared, Honeywell estimates a 6.45% CAGR for PCTFE. Growth drivers for PCTFE use include new 
applications in bottles, vials, and bags driven by new biologic therapies. PCTFE plays a critical role 
in these packaging applications including moisture barrier properties and cryo-compatibility - 
https://www.mordorintelligence.com/industry-reports/europe-blister-packaging-market 
Other reports: 
EvaluatePharma – https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma-world- 
preview-2020-outlook-2026 
Mordor Intelligence - https://www.mordorintelligence.com/industryreports/pharmaceutical-plastic- 
bottles-market 



 



Mordor Intelligence - https://www.researchandmarkets.com/reports/4330281/pharmaceutical- 
packaging-market-size-share-and#src-pos-1 
https://www.transparencymarketresearch.com/pressrelease/uspharmaceutical-plastics-bottles-market.htm 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medical%20devices%20july%202021.pdf


https://www.mordorintelligence.com/industry-reports/europe-blister-packaging-market


https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma-world-preview-2020-outlook-2026


https://www.evaluate.com/thoughtleadership/pharma/evaluatepharma-world-preview-2020-outlook-2026


https://www.mordorintelligence.com/industryreports/pharmaceutical-plastic-bottles-market


https://www.mordorintelligence.com/industryreports/pharmaceutical-plastic-bottles-market


https://www.researchandmarkets.com/reports/4330281/pharmaceutical-packaging-market-size-share-and#src-pos-1


https://www.researchandmarkets.com/reports/4330281/pharmaceutical-packaging-market-size-share-and#src-pos-1


https://www.transparencymarketresearch.com/pressrelease/uspharmaceutical-plastics-bottles-market.htm
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Coherent Market Insights - https://www.coherentmarketinsights.com/press-release/europepharmaceutical-drugs- 
market-2860 



 



B5a) Do you have information on risk management measures to minimize the use, human exposure 
and emissions to the environment for your application of PFAS? YES 
B4b) 
Fluoropolymers applications in pharmaceutical packaging are subject to numerous strict RMM in the EU and worldwide, incl. 
production, use and waste stages. Being components of the primary packaging of pharmaceuticals, they are subject to in- 
depth assessments by the European Medical Agency (EMA) and national medicines authorities prior to marketing 
authorization of each drug. Their safety for humans, animals and environment, including waste, are vigorously 
scrutinized/approved by EMA/national experts. They must also comply with the WHO and EU Guideline on Plastic Immediate 
Packaging Materials as well as with Directive 2002/72/EC and Regulation (EU) 10/2011 on plastic foods contact materials and 
European Pharmacopoeia Monographs. In addition, pharmaceutical packaging is subject to comprehensive RMM under the 
EU Directive 94/62/EC on packaging and packaging waste and Waste Framework Directive (Directive 2008/98/EC) that 
stipulate requirements on safety and eco-design (waste minimization) of packaging materials and their environmentally 
friendly waste treatment (collection, disposal, recycling, etc.). European Commission can further clarify and enhance 
respective RMM. 



 
V. Questions - Section C - Medical devices Questions in relation to alternatives 



C1) What is the specific application/functionality of PFAS in your product(s)/processes? Aclar film provides 
the highest moisture barrier compared to other thermoformable polymers, including polyethylene 
terephthalate (PET) & ethylene vinyl alcohol (EVOH). It is crystal clear and colorless. The only alternative 
capable of achieving the same moisture barrier is cold form foil, which requires larger pack sizes and is 
opaque. 
In applications where dosage, timing, and potential abuse are critical, drug companies must be able to use 
colorless transparent packaging formats to ensure compliance and patient safety. Ultrahigh moisture barrier in 
colorless transparent packaging is important to patient safety and compliance. In addition, Aclar pack size can 



 
be reduced by up to 55% (volume) compared to the same product packed with cold form foil contributing to 
the EU’s resource efficiency goals: creating a smaller pack size with Aclar directly reduces raw material 
(film/foil) usage, scrap production, warehousing expenses and transportation costs. Because Aclar does not 
require the use of additives such as polymerization aids, processing aids or plasticizers that could migrate into 
drug products, it can help to ensure drug product safety, efficacy, and quality. 



 
C2a) Are in your view the listed non-PFAS alternatives technically feasible in your product(s)/processes? NO 
C2b) There is no list shared. Aclar film’s unique properties mean it is non-viable to substitute PCTFE 
with an alternative chemical or technique that maintains all critical properties and marketing 
authorization conditions/specifications approved for each drug. There is no direct replacement for 
PCTFE film in case of its immediate discontinuation of supply. Certain critical drugs may require 
moisture barrier properties that can only be achieved by switching to an opaque cold form foil, 
resulting in larger pack sizes with increasing patient safety and compliance risks/ implications, as well as 
conflicting with the EU resource efficiency targets and eco-design packaging (waste minimization) 
principles. 



 
C3a) Are in your view the listed non-PFAS alternatives economically feasible in your 
product(s)/processes? NO 





https://www.coherentmarketinsights.com/press-release/europepharmaceutical-drugs-market-2860


https://www.coherentmarketinsights.com/press-release/europepharmaceutical-drugs-market-2860
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C3b) There is no list shared. PCTFE film non-use is not viable, as new packaging materials and formats would need to 
be identified and approved by EMA/national authorities at a significant cost to pharmaceutical companies and high 
administrative burden to the authorities. Thousands of drug marketing authorizations and regulatory Dossiers specify 
Aclar films as an approved packaging material. 



Costly and time-consuming retesting (including for key “stability characteristics” of drugs) and 
reregistration would need to be completed for all current drugs approved by EMA/national authorities with 
Aclar packaging. 



 
 



 
C4a) Do you have information on the alternatives' risk profile? NO 



C4b) Please describe 
 



There is potential for higher risk of exposure to hazardous substances in alternatives used to meet the high 
standards of PCTFE fluoropolymers in many applications. Cold form foil, which can achieve the same 
moisture barrier, is not transparent and thus increase risks of the patient compliance with prescriptions and 
safety, will result in increased packaging size by 55% in comparison with PCTFE (Aclar). Also worth 
considering cold form foil generally contains a layer of PVC in addition to the aluminum, this extra layer may 
discharge hydrochloric acid and dioxins during incineration and thus is harmful to the environment. 



These alternatives bring higher safety risks, increases in emissions resulting from technical regression, 
and could put the EU goals for climate and energy at risk. Aclar may further be laminated to materials 
such as polyester and polypropylene. 



 
C5a) Are there legal approval schemes for your product(s)/processes, which have to be taken into account in 
case PFAS alternatives will be used YES 



 
C5b)Please specify and/or refer to literature/public sources 
Primary packaging of any pharmaceutical product directly affects one of its key properties - “stability characteristics”. The 
latter refer to the extent to which an active substance or a final drug preserves its quality, safety, and efficacy throughout 
its period of storage and use. Stability characteristics is an integral part of the marketing authorization conditions/Dossier 
specified by the EMA/national medicines authorities for each pharmaceutical. Changes in these specifications require 
additional testing (100.000 – 500.000 Euro) and approval (26.000 – 86.000 Euro) by the authorities for each drug. 
In cases where alternative packaging would not provide satisfactory stability characteristics of active substances or 
final medicinal products, necessary changes will be required for medicinal formulations as such. Afterwards, the new 
drugs must be approved by EMA/national authorities. 



 
 



 
C5c) What is the average approval time? Pharmaceutical products (both for human and animal uses) require approval 
(prior marketing authorization) by the EMA and/or national competent regulatory authorities. Any change (variation) 
in the primary packaging of a pharmaceutical product or in its formulation would require R&D work, testing, 
preparation and submission of new data to the regulatory agency and approval timelines. This work may range from 5- 
10 years depending on the actual pharmaceutical product and company resources. 
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Our overarching concern is that because of the above serious drug shortages will happen once this possible PFAS REACH 
restriction is introduced and PCTFE can no longer be used. There will be an interruption of supply to potentially thousands 
of medicines registered in PCTFE packaging affecting the lives of patients across the EU. 



 
 
 



C6a) Do you actively work on finding alternatives? NO 
C6b) Please specify 
According to our knowledge, there are no acceptable chemical or functional substitutes to PCTFE 
films available in the market. Other materials do not provide required properties/benefits and 
characteristics specified in respective marketing authorizations. 



 



C6c) If alternatives have been identified as potentially suitable, which timescale do you foresee for a 
complete transition to those? Please explain N/A 



C6d) Do you have information on additional alternatives for any of the described applications that 
have not been disclosed in the attached information? N/A 



 
 



V. Questions - Section D - Medical devices Questions in relation to impact of legislative measures 
 
 
 
 
 
 



D1) What is the economic impact (in euro) and social impact (e.g. jobs) on your business/company if the 
use of PFAS is prohibited: 



 
D1a) In three years 
Exact economic and social impacts of PCTFE restrictions in medicine sector are difficult to 
underestimate. Uses of PCTFE materials are specified in thousands of marketing authorizations, 
regulatory registrations and dossiers of thousands of pharmaceutical products (drugs, vaccines, 
medical devices, medicinal products, etc.), therefore we expect: 



• Shortly after the restriction, shortages of many critical pharmaceuticals are highly possible. 
• This prohibition will require very costly (ca. 100.0000 – 500.000 Euro) and time-consuming re- 



testing and re-registration (5-10 years) would need to be completed for all current drugs 
approved with PCTFE (Aclar) packaging. 



• Since there is no direct chemical and/or functional replacement for PCTFE films. Some drugs may 
require moisture barrier properties that can only be achieved by switching to an opaque cold form 
foil. This will result in (ca. 55%) larger pack sizes with increased compliance 
(dosage/timing) and patient safety risks, as well as being in conflict with the EU resource 
efficiency and eco-packaging (minimal waste) objectives. 



• Expected job losses in EU for Honeywell (as already shared): 100 direct, 155 indirect and 375 in 
supply chain. This would be multiplied to cover others in the wider sector suppl chain. D1b) In ten 
years- Honeywell does not possess all required information and capacities to perform the necessary 
assessments over this time frame. We would assume it is the continuation and deepening of the above 
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D1c) Please explain by providing your calculations See replies in section D1a) above. 



 
D2) What is the economic impact (euro) on your business/company, if the following measures will 
become mandatory? Please make your (indicative) calculations transparent. 
D2a) A maximum concentration of e.g. 0.1% (or less) PFAS is set in mixtures and/or articles. 



 
Taking into account that under its REACH registration, Aclar film is either a 100% pure PFAS substance, or an article with 
100% PCTFE concentration, all Aclar imports into the EU will be prohibited. 



 
D2b) Obligation to label your products visibly with "Contains PFAS" 
Unclear if this only refers to packaging which is end use facing. We as Honeywell are several steps away from this as a B2B 
supplier to other B2B actors in the chain. We supply our B2B customer with all data on products including, PSS etc. More 
broadly be aware that packaging and labeling (text, size etc.) of pharmaceutical products are specified in 



 
conditions of marketing authorizations approved by EMA and/or national medicines authorities for each drug. Changes to 
the labeling (variations) must be notified to EMA/national authorities 90 days in advance. Therefore all (thousands) of 
pharmaceuticals in the EU/EEA with PCTFE (Aclar) packaging will have to pass the above burdensome notification procedure 
to fulfil new labeling obligations. 



 
D2c) Obligation to report amount of PFAS in use and respective emissions. 
N/A. Honeywell does not manufacture or process PCTFE (Aclar) materials in the EU. 



 



D2d) Specific waste management requirements with the obligation to collect, treat or recycle PFAS containing waste 
separately. 
Honeywell believes that this RMM (targeting end-of-life risks) is a more appropriate risk mitigation option for the 
pharmaceutical sector than blatant prohibitions on PCTFE use in pharma packaging. Coupled with voluntary production 
initiatives of EU PCTFE producers, these RMM could be the most effective risk mitigation as well as economically, 
technologically and societally neutral measures in practice. Although Honeywell is not a producer of pharmaceutical 
packaging as such, the company already provides customers (producers/processors of primary drug packaging) with 
required information on traceability and safe use of Aclar, incl. at waste stage. 
To note: PCTFE fluoropolymers are not mobile in the environment, have negligible solubility and no systemic toxicity. 
There is no leaching of PFAS or hazardous substances throughout all life cycle of PCTFE packaging, including at disposal 
stage. There is sufficient evidence to conclude that PTFE/PCTFE are safe for normal municipal incineration and land field 
waste treatment. WHO Guidelines on packaging for pharmaceutical products also recommend both above technics as 
appropriate waste treatment measures. 



 
D2e) In case you are using PFAS polymers: no PFAS processing aids are allowed during polymer production. While we 
do not manufacture in the EU, we can confirm no PFAS processing aids are used in our manufacturer of PCTFE in any of 
our plants globally. Our Aclar materials are produced without involving other PFAS at any stage in the process. PCTFE is 
manufactured by homopolymerization of its monomer, chlorotrifluoroethylene (CTFE, CF2=CFCl), which is not listed as 
PFAS in OECD or EPA inventories. It is also outside the scope of the updated OECD definition of PFAS substances. It is 
well established that PCTFE, if and when released to the environment, rapidly decomposes in less than 2 days, to 
produce non-PFAS products that have a negligible environmental impact. 



 
V. Questions - Section E - Medical devices Specific questions for the use 
E1)If available, please provide information on PFAS emissions during medical device production. 
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Not available. Honeywell produce PCTFE-based packaging materials (Aclar) outside the EU and supply them to the EU 
producers (processors) of composite primary pharmaceutical packaging as such. The company does not possess information 
on PFAS emissions during production of final pharmaceutical packaging products in the EU. 
See B2b) above. 
E2) If available, please provide information on market trends for contrast media, propellants, 
F-gases and/or medical devices. 
see Q&A B4a 



E3) If available, please provide information on fluorine-free alternatives for medical devices. 
See replies in Section C above. ***END*** 
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Summary page: 



2nd Stakeholder Consultation on a Restriction for PFAS 



 



I. Reasons and aims of this analysis 



Update: The submission period was extended from the 19th of September to the 
17th of October 2021! 



The competent authorities for REACH of the Netherlands, Germany, Denmark, Sweden and Norway 
are currently preparing a REACH Annex XV Restriction Dossier for the group of PFAS (per- and 
polyfluoroalkyl substances) described below (as defined under Section II. Substances) since all these 
substances are considered to be persistent. 



 
The consequences of this persistence include that the presence of these substances in the 
environment is practically irreversible, and pose an unacceptable risk to the environment a nd humans. 
All uses of PFAS (professional and industrial uses, consumer uses of mixtures and articles) result 
in emissions into the environment and contribute to the overall concentrations of PFAS in the 
environment. Many members of this group already occur ubiquitously in the environment and 
contaminate the ground- and untreated water due to their high mobility. In addition, some of 
these substances accumulate in biota and/or are suspected to be toxic. 



 
In view of these properties, the above mentioned competent authorities for REACH are considering 
proposing EU-wide measures covering all PFAS (as defined under Section II. Substances) to reduce 
those risks. 



 
This questionnaire is intended to provide you/the respondents with the current overview the five 
authorities have on the different uses of PFAS. By checking the presented data and providing feedback 
you/the respondents can ensure that the correct information is used for the assessment and 
preparation of a REACH Annex XV Restriction Dossier. Furthermore, you/the respondents can provide 
the authorities with currently still lacking information. EEA tonnages & emissions presented depict the 
European perspective, which the authorities created from the gathered information. If tonnages or 
emissions are challenged, please do so at European level, not at individual company level. For 
alternatives (and transition costs) this is slightly different and individual companies likely 
have valuable information. 



 



 



 
General: 



I. Reasons and aims of this analysis 



The purpose of the ‘investigation report summaries’ (download is possible on the next page) is 
to present our current knowledge and understanding regarding uses of PFAS with a focus on 
use tonnages, emissions, alternatives and substitution costs, etc. The data are important for 
both risk assessment and the socio economic analysis (SEA). 
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The investigation report summaries have been prepared based on more detailed PFAS use 
investigations. It should be noted that these investigation report summaries should not be 
considered to be equivalent to the Annex XV restriction report, which is in a preparation phase. 
Presented data reflect the current knowledge and during the project new data might become 
available. It is not guaranteed that the information presented here will be used in the Annex XV 
restriction report or in the presented way. For instance: Presented quantities or costs could be 
higher or lower. 
The information provided is largely of a general nature and is not intended to address the specific 
circumstances of any particular individual or entity. Further, the information is not professional or 
legal advice. In case respondents fill out the survey several times, only the latest entry will be 
considered. 



 



Scope: 
This survey is intended to provide an opportunity for stakeholders to confirm the understanding of 
the five countries prepararing the restriction proposal, or provide updated information, on PFAS 
uses, including tonnages, emissions, alternatives and transition costs. Information can also be 
valuable, if it confirms estimates that are currently marked as uncertain by the five countries. This 
survey is not intended as an opportunity to provide feedback on the essential use concept. This 
survey is not intended as an opportunity to provide feedback on the (chemical) scope of the 
proposed restriction. 
The use of PFAS in fire fighting foams is not part of this call for evidence. ECHA is preparing 
a separate Annex XV restriction dossier on this use. 
Stakeholders are invited to add information on uses not mentioned in the report summaries under 
section A (general questions). 



 



Public sources / literature references: 
Presented numbers (i.a. tonnages & emissions) represent the situation in the European Economic 
Area (EEA). If you have a different view, please provide this information on EEA level with reference 
to public sources. 
In case transition times are applicable due to substitution, please refer to the respective legal text 
where possible. In instances where the information presented in the investigation report summaries 
is challenged, but no reference to literature or public sources are made to justify such challenges, we 
are unlikely to be able to take the comments into account. 



 
Others: 
PFAS tonnages for the described uses cannot be added up for a full tonnage overview as this might 
lead to double counting. In case no information is available, the authorities will follow a reasonable 
worst-case approach when estimating emissions to the environment. Concerning the presented 
summaries, the authorities from the five countries do not accept any liability with regard to the use 
that may be made of the information contained. Use of the information in these summaries remains 
the sole responsibility of the reader. Although, the information provided in the summaries has been 
prepared with the utmost care, possible errors or omissions cannot be excluded. The authorities from 
the five countries do not accept any liability with regards to any such errors or omissions. 



 



II. PFAS in scope 



As indicated by the name, per- and polyfluoroalkyl substances (PFASs) comprise a group of organic 
substances containing alkyl groups on which all or many of the hydrogen atoms have been replaced 
with fluorine as structural fragments. 



PFAS in the scope of this call for evidence have the following structural formula: X-(-CF2-)n- X’ 



with n ≥ 1 and X, X’ not being H (thus including X-CF3) meaning fluorinated substances 
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that contain at least one aliphatic carbon atom that is both, saturated and fully fluorinated, i.e. any 
chemical with at least one perfluorinated methyl group (-CF3) or at least one perfluorinated methylene 
group (-CF2-), including branched fluoroalkyl groups and substances containing ether linkages, 
fluoropolymers and side chain fluorinated polymers. 



 
Although all PFAS will be considered for regulation, a non-exhaustive list of the most frequently used 
substances and substance groups may be found in the supplementary document accompanying this 
questionnaire and consultation which can be downloaded under the following link: Supplementary 
document.pdf 



III. Target group of this questionnaire 
Questions are addressed to the whole supply chain including industry associations, manufacturers, 
importers, distributors and downstream users. 



 
Of interest is information on PFAS and alternatives to PFAS. Both, PFAS as such and PFAS contained 
in mixtures and articles are of relevance. Alternatives include chemical (non-fluorinated) as 
well as technical replacements for PFAS. 



 
Please note that this questionnaire consists of 66 pages in total. It will, however, allow you to navigate 
through blocks of questions depending on your type of information or data. Hence, you will be able to 
specifically respond to the questions relevant to you. There will be max. 4 pages of questions per use 
ticked in Section A (general questions). 



 
In the table below, the hyperlinks on the right side will allow you to download summary reports for the 
different uses for which further information is requested. In some cases a second hyperlink is available. 
In these cases the lead authority assessing the use already published a summary report on their 
website. 



 



 
Use 



 
Hyperlinks to report summaries 



Cleaning agents, polishes and waxes (non-industrial uses) 
Report summary cleaning agents 
polishes waxes july 2021.pdf 



Cosmetics 
Report summary cosmetics july 
2021.pdf 



 
Food contact materials & packaging 



Report summary food contact 
materials and packaging july 



2021.pdf 



Lubricants 
Report summary lubricants july 
2021.pdf 



Construction products 
Report summary construction july 



2021.pdf 



Medical devices 
Report summary medical devices 
july 2021.pdf 



Medicinal products 
Report summary medicinal products 



july 2021.pdf 



 
Metal plating & manufacturing of metal products 



Report summary metal plating 
and manufacturing of metal 
products july 2021.pdf 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Supplementary-Document-to-CfE.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Supplementary-Document-to-CfE.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cleaning%20agents%20polishes%20waxes%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cleaning%20agents%20polishes%20waxes%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cosmetics%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cosmetics%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20food%20contact%20materials%20and%20packaging%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20food%20contact%20materials%20and%20packaging%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20food%20contact%20materials%20and%20packaging%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20lubricants%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20lubricants%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20construction%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20construction%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medical%20devices%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medical%20devices%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medicinal%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medicinal%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf
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PFAS production (manufacturing) 
Report summary PFAS and PFAS 
polymer production july 2021.pdf 



 
Ski treatment 



Report summary ski treatment july 
2021.pdf 
PFAS in the treatment of skis - use, 
emissions and alternatives 



TULAC (textiles, upholstery, leather, apparel and carpets) 
Report summary TULAC july 
2021.pdf 



 
 



Petroleum & mining 



Report summary petroleum and 



mining july 2021.pdf 
PFAS in mining and petroleum 
industry – use, emissions and 



alternatives 



 
 



F-gas uses 



Report summary F gas uses july 
2021.pdf 
Application of Fluorinated 



Gases (F-Gases) in the European 
Economic Area 



Electronics & energy 
Report summary electronics and 
energy july 2021.pdf 



Transportation 
Report summary transportation july 
2021.pdf 



Waste 
Report summary waste july 
2021.pdf 



 



IV. Information on institute/organisation/person & data protection 
rights 



Information on institute/organisation/person & data protection rights can be downloaded via the 
following link: GDPR.pdf 



 



Fields marked with * on this page are mandatory fields. 



PERMISSION FOR INFORMATION PURPOSES: I agree to the personal data I provide 



in the present survey, including my name and my e-mail address, to be collected, 



processed and stored for potential follow-up questions regarding this survey by the 



service provider of the Federal Institute for Occupational Safety and Health (BAuA), 



namely Webropol Deutschland GmbH, and to these being subsequently stored in the 



database of the Federal Office for Chemicals. 



* 



Yes 



Information on institute/organisation/person 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20ski%20streatment%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20ski%20streatment%20july%202021.pdf


https://www.miljodirektoratet.no/publikasjoner/2021/april-2021/pfas-in-the-treatment-of-skis/


https://www.miljodirektoratet.no/publikasjoner/2021/april-2021/pfas-in-the-treatment-of-skis/


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20TULAC%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20TULAC%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20petroleum%20and%20mining%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20petroleum%20and%20mining%20july%202021.pdf


http://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


http://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


http://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


http://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


http://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/application-of-fluorinated-gases-f-gases-in-the-european-economic-area/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/application-of-fluorinated-gases-f-gases-in-the-european-economic-area/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/application-of-fluorinated-gases-f-gases-in-the-european-economic-area/


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20electronics%20and%20energy.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20electronics%20and%20energy.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20transportation%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20transportation%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20waste%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20waste%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/GDPR%20information.pdf
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Name Mary 
 



Surname Walsh 
 



 
Name of Honeywell Europe 
institute/organisation 



 



E-Mail MaryB.Walsh@Honeywell.com 
 



Can we contact you with follow-up questions? * 



Yes 



Note on Confidentiality of information and data 



I understand that it is my responsibility not to include confidential information in responses 



to general comments and in any responses to requests for specific information (e.g. 



company name, properties, assets, costs etc.). The competent authorities for REACH will 



not be held liable for any damages caused. 



* 



Y e s 
 



I understand that it is my responsibility to mark confidential data and attachments as 



confidential. * 



Yes 



V. Questions - Section A - General questions 



For which use would you like to submit information? Please select all uses on which you 



would like to provide information. 



PFAS production (manufacturing) 
F-gases 
Transportation 



If relevant, please further specify your use (e.g. textiles 
used in personal protective equipment). 
Honeywell produces and sells refrigerants, industrial solvents, blowing agents, used in manufacture 
of foam, and aerosol propellants. This covers traditional HFCs and HFCs and blends. 



Are certain uses of PFAS missing in the categories 
above? 
N/A 



V. Questions - Section B - Cleaning agents, polishes & waxes 
(non-industrial uses) 





mailto:MaryB.Walsh@Honeywell.com
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Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary cleaning agents 
polishes waxes july 2021.pdf 



 



 
In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS 



) 



per year in 



the EEA 



 
Expected 



trend 



(--/- 



/0/+/++)1
 



 
Emissions/year 



in 



EEA2 (tonnes/PFAS) 



Cleaners (for glass, metal, ceramic, carpet 
and upholstery) ? ? ? 



Aftermarket carpet care ? ? ? 



Dishwashing products (rinse aids) ? ? ? 



Dry cleaning products ? ? ? 



Waxes and polishes (for i.e. 
furniture, floors and cars) ? ? ? 



Windshield wiper fluids ? ? ? 



Windshield treatments (for automobiles) ? ? ? 



Rain-repellent fluids ? ? ? 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the 



waste stage of the articles. These emissions are covered in a separate section. 



V. Questions - Section C - Cleaning agents, polishes & waxes 
(non-industrial uses) 
Questions in relation to alternatives (mainly for 
individual companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



Cleaners (for glass, metal, ceramic, carpet 
and upholstery) 



- hydrocarbon or silicone based 
surfactants - siloxane gemini surfactants 



Aftermarket carpet care - silicone dioxide 



Dishwashing products (rinse aids) ? 



Dry cleaning products ? 



Waxes and polishes (for i.e. furniture, 
floors and cars) 



- carnauba wax 
- nonfluorinated non-ionic or anionic surfactants 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cleaning%20agents%20polishes%20waxes%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cleaning%20agents%20polishes%20waxes%20july%202021.pdf
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Windshield wiper fluids 
- non fluorinated surfactants (e.g. sodium dioctyl 
sulfosuccinate) 



Windshield treatments (for automobiles) - polydimethylsiloxane 



Rain-repellent fluids ? 



V. Questions - Section D - Cleaning agents, polishes & waxes 
(non-industrial uses) 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section B - Cosmetics 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary cosmetics july 
2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
 
 



Sub-Use 



 
Tonnage 



(tonnes 



F) 



per year in the 



EEA1
 



 
Expecte 



d 



trend 



(--/- 



/0/+/++)2
 



 
TF 



Emission3/year 



EEA 



(tonnes F) 



 
EOF 



Emissions4/year 



in 



EEA5 (tonnes 



F) 



Skin Care 8.2 0 6.2 0.009 



Toiletries 0.6 0 0.5 0.3 



Hair Care 1 0 0.9 0.5 



Perfumes and Fragrances 0 0 0 0 



Decorative Cosmetics 1.2 0 0.7 0.2 



 
1 Based on the total fluorine (TF) measurements. Quantities PFAS/year are obtained by using a 
conversion factor of 



1.4-2.0. 
 



2 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



3 Emissions to wastewater based on the total fluorine (TF) measurements. 
 



4 Emissions to wastewater based on total extractable organic fluorine (EOF) measurements. 
 



5 Emissions relate to mixture/article use. They do not include PFAS production and the waste stage 
of the articles. These emissions are covered in a separate section. Also note that emissions do not 
include mixture/article production.. 



V. Questions - Section C - Cosmetics 
Questions in relation to alternatives (mainly for individual 
companies) 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cosmetics%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20cosmetics%20july%202021.pdf
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Sub-Use 



 
Non-PFAS alternatives1



 



Skin care ? 



Toiletries ? 



Hair Care ? 



Perfumes and fragrances ? 



Decorative cosmetics ? 
 



1 Based on the information gathered so far, the authorities conclude that PFAS can be replaced by 
other ingredients and do 



not have unique functions. One reason is that there are far more non-PFAS cosmetic products 
within the same product 



categories as the PFAS containing products. 



V. Questions - Section D - Cosmetics 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Cosmetics 
Specific questions for the use 
V. Questions - Section B - Food contact materials & packaging 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary food contact materials 
and packaging july 2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
 
 



Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



per year in the EEA 



 
PFAS solely polymers in 



table 



 



 
Expected 



trend 
(--/-/0/+/++)1



 



 



 
Emissions/year 



in EEA2
 



(tonnes/PFAS) 



 
 
 



Packaging 



Product: 41,351,000 



(paper and board) 
 



Product: 20,500,000 



(plastic packaging) 



 
PFAS: 827 - 4,962 



(in paper and board) 



 
 
 



+ (3%) 



 
 
 



124 - 871 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20food%20contact%20materials%20and%20packaging%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20food%20contact%20materials%20and%20packaging%20july%202021.pdf
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 PFAS: ? (for plastic 
packaging) 



  



 Product: ?   



Cookware PFAS: 3,500 



(Plastic Europe, 



AFW, 2017) 



+ (5%)  
1,633 - 4,716 



(mainly 
   



 Product: ?  recoating 
emissions) 



Industrial applications PFAS: 3,0003 ++ (10 - 20%)  



 (Plastic Europe,   



 AFW, 2017)   



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 
 



3 Including pharmaceuticals (could not be disaggregated). 



V. Questions - Section C - Food contact material & packaging 
Questions in relation to alternatives (mainly for individual 
companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



 
 
 
 
 
 
 
 
 



Packaging 



- natural greaseproof paper 
- vegetable parchment 



- clay coatings 



- silicone 



- biopolymers (e.g. chitosan, starch, cellulose, polyvinyl alcohol, 



bioplastics such as polylactic  acid 
(PLA),    biowaxes) 



- synthesis plastics (e.g. low-density polyethylene (LDPE), linear 
low-density polyethylene (LLDPE), 
high density polyethylene (HDPE), polypropylene (PE), ethylene 



vinyl alcohol (EVOH), polyvinyl 



alcohol (PVOH), polyvinylidene chloride (PVDC), polyethylene 



terephthalate    (PET)) 



- microfibrillar cellulose (MFC), cellulose nanofibrils (CNFs), 
cellulose nanocrystals (CNCs) 



- aqueous dispersions of co-polymers (e.g. styrene acrylic 



emulsion   (SAE)) 



- aqueous dispersions of waxes (e.g. TopScreen) 



- water soluble hydroxyethylcellulose (HEC) 
- alkyl succinic anhydride (ASA), alkyl ketene dimer (AKD) 
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 - aluminium foil 



- lamination using impermeable barriers 



- other plant fibres (miscanthus, etc.) 



- bitumen coating 
- re-usable materials 



 
 
 
 
 
 
 
 
 



Consumer cookware 



- ‘ceramic’ coatings (sol-gel) as replacement of coating material 
- silicone  coatings as replacement  of coating material 



- silicone cookware (not coated metal) as alternative base material, 
uncoated 



- superhydrophobic coatings  and hydrophobic coatings as 



replacement   of   coating   material 



(Nanoscopic layer which is able to resist water. They are made 



from different   materials like   zinc 



oxide polystyrene, precipitated calcium carbonate, carbon nano- 
tube substances, manganese oxide 



polystyrene.) 



- enamelled cast iron / seasoned cast iron as alternative base 
material and non-stick coating 



- full ceramic cookware (not just coated) as alternative base 
material 



- carbon steel as alternative base material, uncoated 



- anodized aluminium coating as alternative base material, may be 
coated 



- stainless  steel as alternative base material, uncoated 
- copper as alternative base material, uncoated 



 



 
Industrial applications 



- stainless steel 
- ceramic coatings 
- silicone and silicone coatings 



- synthetic rubbers and similar compounds (nitrile rubber, ethylene 



propylene rubber, neoprene, PES 
(polyethersulfone)) 



V. Questions - Section D - Food contact material & packaging 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section B - Lubricants 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary lubricants july 
2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20lubricants%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20lubricants%20july%202021.pdf








44 



 



 



 



 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS 



) 



per year in 



the EEA 



 
 
Expected trend 



(--/-/0/+/++)1
 



 
 



Emissions/year in EEA2 



(tonnes/PFAS) 



 



Formulation of lubricants 
 



< 3,000 
 



+ (5% up to 2030) 



in soil, surface water and air: 
50 



in waste stage: 40 



In-use stage (sealed articles) < 3,000 + 80 



In-use stage (open 
applications) 



100 + 90 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and only for 



the formulation of lubricants also the waste stage of the articles. The emissions for PFAS 
production and the waste stage 



are also covered in a separate section. 



V. Questions - Section C - Lubricants 
Questions in relation to alternatives (mainly for individual 
companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



 
 
 



PTFE (micropowder) 



- graphite 



- amorphous silica 



- molybdenum disulphide 



- boron nitride, other inorganics (e.g. layer building zinc 
phosphates) 



- water-based phenolic-melamine gold lacquer' alternative 
(still in R&D phase) 



PTFE-thickened silicone 
oil for specific 
applications 



 
- polyurea 



High-bearing aromatic 



thermosetting polyester 
(ATSP) coating 



 
- graphene 



V. Questions - Section D - Lubricants 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section B - Construction products 
Questions in relation to the use (mainly for industry 
associations) 
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The following linked information presents the current picture: Report summary construction products 
july 2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
 



Tonnage (tonnes/PFAS) 



per year in the EEA 



 
Expecte 



d 



trend 



(--/- 
/0/+/++)1



 



 
Emissions/yea 



r 



in EEA2 



(tonnes/PFAS) 



 



 
 
 



 
Polymeric 



PFAS 



Formulation of articles and 
commercial construction 
mixtures 



 
7,390 



 
 
 



++ (5 - 8% for 



PTFE, 



PVDF, EFTE 



until 2030) 



in soil, surface water and 



air: 330 
in waste stage: 170 



In-use stage (outdoor articles) 3,270 
in soil, surface water and 



air: 212 



In-use stage (indoor 



applications) 
3,270 



in soil, surface water and 



air: 2 



In-use stage (outdoor mixtures) 164 
in soil, surface water and 



air: 9 



In-use stage (indoor mixtures) 150 
in soil, surface water and 



air: 0.1 



 
 
 
 



 
Non- 



polymeric 



PFAS 



Formulation of articles and 



commercial construction 
mixtures 



 
10,900 



 
 
 
 
 
 
+ (1% for 2020 



-2050) 



in soil, surface water and 
air: 273 



in waste stage: 163 



 
Use of processing aids 



 
3,700 



in soil, surface water and 



air: 5 
in waste stage: 3,695 



In-use stage (outdoor articles) 1,712 
in soil, surface water and 



air: 110 



In-use stage (indoor 



applications) 
 



1,712 



in soil, surface water and 



air: 1 



In-use stage (outdoor mixtures) 1,420 
in soil, surface water and 



air: 91 



In-use stage (indoor mixtures) 1,502 
in soil, surface water and 



air: 0.75 



 
1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



 
2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and only in 



some cases the waste stage of the articles. The emissions for PFAS production and the waste 
stage are also covered in 



a separate section. 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20construction%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20construction%20products%20july%202021.pdf
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V. Questions - Section C - Construction products 
Questions in relation to alternatives (mainly for 
individual companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



Thermal insultation applications 
- polyisocyanurate 
- phenolic thermal product 



Processing aids in the production 
of construction products ? (only confidential information) 



 



 
Architectural fabrics 



- cotton and other natural fibres 



- polyamid (nylon) 



- polyester 



- fiberglass 



- aramid (Kevlar, Twaron) 
- carbon fibres 



 
Fluoropolymer tube lining 



- polypropylene 



- silicone 
- PVC 



 
 



Paints and coatings 



- polyurethane 



- polyester powder 



- wax emulsions 



- silicones/silanes/polysiloxanes 
- hydrocarbon polymer technologies 



 
 



Coating additives 



- hydrocarbon and silicone-based surfactants 



- short chain, polyether-modified siloxanes 



- low molecular weight polyether-modified siloxanes 
- siloxane multi-functional surfactants 
- alkoxylates (silicone and solvent-free) 



 
Superhydrophobic coatings 



- polymeric matrix (the binder) added to hydrophobic 



nanoparticles (the 
filler) 



Wood primer and inks 
- sulfosuccinates (e.g. sodium salt of di-(2- 
ethylhexyl) sulfosuccinate 



Rust protection systems, marine 



paints,resins, printing inks and 



coatings in electrical 
applications 



 
- propylated napthalenes 



- propylated biphenyls 



V. Questions - Section D - Construction products 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section B - devices 
Questions in relation to the use (mainly for industry 
associations) 
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The following linked information presents the current picture: Report summary medical devices july 
2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use1



 



 
Tonnage 



(tonnes/PFAS) 



per year in the 



EEA 



 
Expecte 



d 



trend 



(--/- 
/0/+/++)2



 



 
Emissions/year 



in EEA3 



(tonnes/PFAS) 



Anesthetics 2 - 1,000 + ~ 2 - 1,000 



Contrast media 2 - 100 ? ~ 2 - 100 



Propellants 160 - 400 ? ~ 160 - 400 



MDI incl. F-gases 24,000 - 43,000 ? ~ 4,200 



Medical devices incl. 



packaging 
(mainly polymers) 



 
3,700 - 14,000 



 
? 



 
90 



 
1 Contrast media, propellants and F-gases are mentioned here as medical devices. 



 



2 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



3 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 



V. Questions - Section C - Medical devices 
Questions in relation to alternatives (mainly for individual 
companies) 
V. Questions - Section D - Medical devices 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Medical devices 
Specific questions for the use 
V. Questions - Section B - Medicinal Products 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary medicinal products 
july 2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medical%20devices%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medical%20devices%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medicinal%20products%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20medicinal%20products%20july%202021.pdf
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Sub-Use 



 
Tonnage 



(tonnes/PFAS 



) 



per year in 



the EEA 



 
Expected 



trend 



(--/- 



/0/+/++)1
 



 
Emissions/year 



in EEA2 



(tonnes/PFAS) 



Medicines 



(human 



pharmaceuticals) 



 



> 5003 
 



+ 



 



> 5003 



Medicines 
(veterinary 
pharmaceuticals) 



 
? 



 
? 



 
? 



Pharmaceutical 
intermediates3 



8,200 (ECHA) ? ? 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 
 



3 The whole molecule/API is counted in this calculation. 



V. Questions - Section C - Medicinal Products 
Questions in relation to alternatives (mainly for individual 
companies) 
V. Questions - Section D - Medicinal Products 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Medicinal Products 
Specific questions for the use 
V. Questions - Section B - Metal plating & manufacturing of metal 
products 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary metal plating and 
manufacturing of metal products july 2021.pdf 



 
In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
Sub-Use 



 



Tonnage (tonnes/PFAS) 



per year in the EEA 



 



Expected 



trend 



(--/- 



 



Emissions/year in EEA2 



(tonnes/PFAS) 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20metal%20plating%20july%202021.pdf
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  /0/+/++)1  



Metal plating 
2 - 57 (6:2 FTS in chrome 



plating) 
- 



11.4 (6:2 FTS in chrome 



plating) 



Manufacture of metal 
products 960 (fluoropolymers) 0 ? 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 



V. Questions - Section C - Metal plating & manufacturing of metal 
products 
Questions in relation to alternatives (mainly for 
individual companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



 - alkane sulfonates 
- amines, C12-C14 alkyl, ethoxylated 



 - oleo amine ethoxylates (e.g. mixtures with (Z)-octadec-9-enylamine, 
 ethoxylated) - 3-[dodecyl(dimethyl) ammonio]propan-1-sulfonate (mixture with 



 3-hydroxypropane-1- 
sulfonic acid and amines, coco alkyldimethyl, N-oxides) 



 



Metal plating 



(here 



- paraffin oils, sulfochlorinated, saponified 



- isodecanol, ethoxylated 
- chromium (III) plating 



specifically 



chrome 



- add-on  air pollution control devices (e.g. packed bed  scrubbers) 
- thermal spraying (e.g. high velocity oxygen fuel process) 



plating) - physical vapour deposition 



 - case hardening process (e.g. plasma nitriding) 
- laser metal deposition 
- anhydrous ionic liquids based on chromium (III)salts 



 - closed coating reactors 
- nickel-based coatings 



 - sulfonation of plastics with sulfur trioxide in the gas phase 
 - acidic permanganate solutions, nitric acid and trichloroacetic acid mixtures 



 
Manufacture 



of metal 



products 



 
 



? 



V. Questions - Section D - Metal plating & manufacturing of metal 
products 
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Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Metal plating & manufacturing of metal 
products 
Specific questions for the use 
V. Questions - Section B - PFAS production (manufacturing) 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary production july 
2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
 



Sub-Use 



 
Tonnage (tonnes/PFAS) 



per year in the EEA 



 
Expected trend 



(--/-/0/+/++)1 



 
Emissions/year in 



EEA2
 



(tonnes/PFAS) 



 
Fluoropolymers 



Produced: 49,458 - 101,763 



Imported: 36,148 (Eurostat) 
Exported: 28,718 (Eurostat) 



 
+ (stakeholder) 



in air: 10 - 20 



in water: 3 - 6 



 
F-gas 



Produced: 13,600 - 52,800 
Imported: 84,284 (Literature) 
Exported: 10,371 (Eurostat) 



 
0 (stakeholder) 



in air: 280 - 1,086 



in water: 0.6 - 2.3 



 
Remaining PFAS 



Produced: 53,902 - 118,051 



Imported: 103,586 (Eurostat) 
Exported: 131,866 (Eurostat) 



 
+ (stakeholder) 



in air: 11 - 24 



in water: 3 - 7 



 
1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



 



2 Emissions only relate to PFAS production. They do not include mixture/article production, 
mixture/article use and the 



waste stage of the articles. These emissions are covered in the other sections of this survey. 



Do you have information that indicates that the information provided on the tonnage 



should be adjusted? 



Yes 



Please specify and/or refer to literature/public sources. 
We do not manufacture in the EU however we would, as done in previous submissions refer you to 
the annual EEA report and would ask that adjustment if made to cover illegal HFC trade impact in 
some way. 



Do you have information that indicates that the information provided on the emissions 



should be adjusted? 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20production%20july%202021.pdf
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No 



The environmental release category (ERC) is a key 
REACH use descriptor to define the release factors of a 
chemical substance in a specific use exposure scenario. It 
is used in various modelling tools to derive 
environmental exposure estimates. ERC default factors 
are used to estimate emissions of PFAS in three major 
life-cycle stages, namely the production stage including 
manufacture of substances, formulation of mixtures and 
production of articles, the ‘in-use’ stage, and the waste 
stage. 



 
Please indicate if you have information 
on specific emission values (SPERCs) for (groups of) 
PFAS, based on measurements and / or model 
calculations. 
We do not manufacture in the EU. That aside, the majority of our refrigerants do not fall under the 
SPERC system 



Do you have information that indicates that the information provided on the expected 



trend should be adjusted? 



Yes 



Please specify and/or refer to literature/public sources. 
As previously shared, we see future import/trade trends in HFOs, HFCs and their blends as in line 
with GDP, except for heat pumps where demand will run well ahead of this, driven in part by EU 
Green Deal. Given planned renovation wave in EU, we would also expect an increase in the 
demand for high performing foams containing HFOs given the move to deep renovation and 
increased standards. 



Do you have information on risk management measures to minimize the use, human 



exposure and emissions to the environment? 



Yes 



Please specify and/or refer to literature/public sources. 
We do not manufacture in the EU. However, our global operational emissions are less than 2% of 
total volumes on an annual basis, which is in accordance with industry standards. Emissions to 
water are very limited due to sophisticated supply chain. We will keep a strong continued focus to 
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continue to increase emission reduction across supply chain. RMM for the use and end-of-life stages 
are included in our replies in Sections B of this Questionnaire, where applicable. 



V. Questions - Section C - PFAS production (manufacturing) 
Questions in relation to alternatives (mainly for individual 
companies) 



Do you have the possibility to produce fluorinated polymers without fluorinated 



processing aids? 



No 



Please explain: 
We do not manufacture in the EU. 



V. Questions - Section D - PFAS production (manufacturing) 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 



What is the economic impact (in euro) and social impact 
(e.g. jobs) on your business/company if the use of PFAS 
is prohibited? 



 
a) In 3 years. 
Honeywell does not disclose this corporate information. However, we would expect that most of the 
jobs in the HFOs, HFCs and their blend industry sector and related sectors will be lost. Training 
programs, with substantial costs would be required. Honeywell’s HFOs, HFCs and their blends 
business directly employ 600 people globally. We estimate that this business indirectly employs over 
300-400 people in the EU. A sector report from JMS Consulting estimated the overall US jobs 
relating to HFOs, HFCs and their blends, and their downstream industries at 589,000 in the US in 
2018. While we do not have exact equivalent estimates from Europe, we would expect the number of 
jobs in the EU to be similar. 
https://www.alliancepolicy.org/site/usermedia/application/5/consumer_costs_final_inforumjms_20181 
110.pdf 



b) In 10 years. 
As above but deeper 



c) Please explain by providing your calculations. 
Honeywell does not disclose this information. However as already shared, there is a huge number of 
very different installed equipment/installations (e.g. cars, date canters, industrial and commercial 
refrigeration, etc.) with an economic life from 10-15 to over 40 years. Certain installations required 
very high investments and essential economic and social value for many people. Converting them to 
alternatives would require many billions of Euro and be severely constrained by the availability of 
technical staff as well as compatible equipment to do this. Drop-in replacements do not exist so the 
full system would need to be redesigned and replaced. Many of these solutions have a higher initial 
cost and have higher energy consumption resulting in higher overall cost to consumers. We expect 





https://www.alliancepolicy.org/site/usermedia/application/5/consumer_costs_final_inforumjms_20181
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these costs will be passed on to the consumers in terms of e.g. higher food, accommodation, and 
energy costs. This will definitely impact and impeded the EU Green Deal objectives too. 



What is the economic impact (euro) on your 
business/company, if the following measures will 
become mandatory? Please make your (indicative) 
calculations transparent. 



 
a) A maximum concentration of e.g. 0.1% (or less) PFAS 
is set in mixtures and/or articles. 
This is not specific as the quantity of product used depends upon the application. The levels are 
controlled by the GWP of the fluorinated product. The definition of PFAS will be critical. As per 
the RoI no fluorinated gas refrigerants or blends would be possible in the EU/EEA. As companies 
responsible for production/distribution the result would be complete closure with a loss to the EU 
economy of millions of Euro. This would also impact across the full value chain so beyond just 
producers and distribution. 



b) Obligation to label your products visibly with 
"Contains PFAS". 
Bulk products are already labelled as HFC and the GWP is also specified. The labelling of products 
and products-containing is under the F-gas Regulation Article 12 and is comprehensive. It is not 
easy to predict the economic impact of this measures if such a requirement is regulated twice in the 
context of a totally different regulatory framework 



c) Obligation to report amount of PFAS in use and 
respective emissions. 
Reporting requirements are already established in the F-Gas Regulation. Leakage control and 
record keeping have been key pillars since the first, 2006 F-Gas Regulation and they remained an 
important part of the 2014 revised F-Gas Regulation. Certain member states such as Poland, Italy, 
Estonia have showed very good practices in the context of logbook 



d) Specific waste management requirements with the 
obligation to collect, treat or recycle PFAS containing 
waste separately. 
Honeywell believes that this RMM (targeting end- of-life risks) are more appropriate risk mitigation 
option for F-gases then prohibitions on all PFAS. Coupled with voluntary production initiatives of 
relevant EU producers and users, these RMM could be the most effective risk mitigation as well as 
economically, technologically and societally neutral measures in practice. Although Honeywell is not 
a producer of respective final equipment/goods, we already provide customers (producers of HVAC 
and refrigeration equipment) with required information on traceability and safe use of Honeywell, incl. 
at waste stage (recuperation, recycling, disposal, etc.). Honeywell invests considerably in relevant 
R&D and on the ground support too. D2e) In case you are using PFAS polymers: no PFAS 
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processing aids are allowed during polymer production. N/A we do not use such aids in 
any manufacturing at a global level. 



e) In case you are using PFAS polymers: no PFAS 
processing aids are allowed during polymer production. 
N/A 



V. Questions - Section E - PFAS production (manufacturing) 
Specific questions for the use 



If available, please provide data on the amount of 
fluorinated additives used in fluoropolymer production 
(kg/ton). 
N/A 



If available, please provide data on the tonnages used 
(yearly EEA) and applications of PTFE and PVDF 
micropowders. 
N/A 



If available, please provide information on the 
production of PFAS alternatives. 
N/A 



V. Questions - Section B - Ski treatment 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary ski treatment 
july 2021.pdf 



 



Additionally, the Norwegian Environment Agency also published a short version of the report. This 
version can be accessed via the following link: PFAS in the treatment of skis - Use, Emissions and 
Alternatives 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



per year in 



the EEA 



 
Expecte 



d 



trend 
/0/+/++)1 



 
 



Emissions/year in EEA2 



(tonnes/PFAS) 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20ski%20streatment%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20ski%20streatment%20july%202021.pdf


https://www.miljodirektoratet.no/publikasjoner/2021/april-2021/pfas-in-the-treatment-of-skis/


https://www.miljodirektoratet.no/publikasjoner/2021/april-2021/pfas-in-the-treatment-of-skis/
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Ski wax 



 
1.64 



 
- 



in soil: 0.452 
in surface water: 0.452 



in air: 0.041 
in waste stage: 0.695 



 



 
1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



 
2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production. The 



emissions for PFAS production and the waste stage are also covered in a separate section. 



V. Questions - Section C - Ski treatment 
Questions in relation to alternatives (mainly for individual 
companies) 



 
Sub-Use 



 
Non-PFAS alternatives 



 
 
 



 
Ski wax 



 
 



Fluorine-free waxes 



- hydrocarbon and paraffin waxes 



- siloxanes (but they are subject to 



environmental 
concerns) 



- nanoparticle-based waxes are being developed. 



 
 
Alterations to the ski itself 



- a modified microstructure of the ski base 



- improved performance of the polyethylene of 



the ski 



- heating the base to obtain a better glide 
- controlling the vibrations of the ski 



V. Questions - Section D - Ski treatment 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Ski treatment 
Specific questions for the use 
V. Questions - Section B - TULAC (textiles, upholstery, leather, 
apparel and carpets) 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary TULAC july 2021.pdf 
 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



 
Expecte 



trend 



 
Emissions/year 



in EEA2 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20TULAC%20july%202021.pdf
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 per year in 



the EEA 



 
Low/High 



(--/- 



/0/+/++)1
 



(tonnes/PFAS 



) Low/High 



Home textiles 6,230/27,368 ++ ? 



Consumer 
apparel 8,161/47,148 ++ ? 



Professional 
apparel 5,220/20,044 ++ ? 



Technical 



textiles 6,201/26,541 ++ ? 



Medical 



applications 
331/1,095 ++ ? 



Leather ? ++ ? 



Other 15,041/20,496 ++ ? 



Total 41,184/142,692 ++ 4,933/18,103 
1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 



V. Questions - Section C - TULAC (textiles, upholstery, 
leather, apparel and carpets) 
Questions in relation to alternatives (mainly for 
individual companies) 
 



Sub-Use 
Non-PFAS 



alternatives 



 



  - non-ionic polymer 



 Carpets and 



rugs 



- ester compounds 
- hydrocarbon compounds, 
- organic solvent and water 



 Curtains - no specific substances found, see general textile (FF) 



 Upholstery  



Home (e.g. fabrics  



textiles for  



 soft- 



furnishings, 
- hydrotreated heavy naphtha (petroleum) 
- non-ionic polymer, ester compound, hydrocarbon compound, organic 



 including 
large 



furniture 



solvent and water 



 items)  



Consumer 



apparel 



Outdoor 



wear 



- non-ionic polymer 
- ester compounds 



- hydrocarbon compounds 
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  - organic solvent and water 



- mixture of linear and branched hydrocarbons 



Indoor wear ? 



Sports wear ? 



Footwear ? 



 
 
 
 
 
 



 
Professional 



apparel 



Professional 



sports wear 



and 



footwear 



 
 
 
 
 
 
 



? 



PPE for 



industrial 



applications 



e.g. for 



chemical 



workers, 



fire- 



fighters, 



O&G 



workers, 



law 



enforcemen 



t and 



 
 
 
 
 
 
 
 
 
 



Technical 



textiles 



Outdoor 



technical 



textiles e.g. 



canvas, 



awnings, 



tarps, 



tents, bags, 



sails, rope, 
umbrellas 



 
 
 
 
 
 
 
 
 



 
? 



Medical 



applications 



"non- 



woven", e.g. 



surgical 



drapes, 



gowns, 



curtains 



High 



performanc 



e 



membranes 



e.g. 



automotive 
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  - paraffin 
- non-ionic polymer 
- ester compounds 
- alcohols, C12-16, ethoxylated (>5-15 EO) 
- hydrocarbon polymer dispersion 



 - aqueous preparation of polymer waxes 
- paraffin oils and a fat modified melamine resin 



 - dispersion of paraffin wax and acrylic copolymer 



- paraffin oils and a fat modified melamine resin and 
blocked polyisocyanates 



 - dispersion of paraffin oils and a fat modified melamine resin 
- naphtha (petroleum), hydrotreated heavy, 
- modified wax dispersion 



 - (bee-) wax 
- carnauba wax 



 - acrylate copolymer 
- dispersion of fat-modified chemicals and paraffin 



 - plant seed oil, bio based product 
- acrylic polymer and paraffin dispersion 



 



Textile in 



general 



- acrylic polymer and silicone reactive dispersion 
- acrylic polymer, reactive silicone and paraffin 



dispersion 
(multiple - functionalised polymers/waxes, cationic 



sub- - emulsifier-free paraffin wax 



category - emulsion containing aluminum 



uses) - acrylic polymer and dispersion of fatty derivatives 
- polyethylene oxide mono-C12-16-alkyl ether 
- aminofunctional PDMS 



 - sodium methylsiliconate water 
 - potassium methylsiliconate 
 - isobutyltrimethoxy silane 



 - octylsilane 
- hexyltriethoxysilane 



 - blend of n-octyltriethoxysilane and reactive 
silicone, octyltrimethoxysilane-based 



 - methoxy terminated silsesquixanes 
 - emulsion of polydimethylsiloxane 



 - cationic polysiloxane and polyester 
- polysiloxane 



 - mixtures of silicones and stearamidomethyl 



pyridine chloride, sometimes together with 
carbamide (urea) and melamine resins 



 - aminofunctional polysiloxanes 



 - water-based silicone emulsion 
- solvent-dilutable silicone solution 



 - siloxane dispersion with modified polyamide, 
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  - acrylic polymer and silicone reactive dispersion 



- dodecamethyl pentasiloxane (PDMS) 



- aqueous, solvent free dendrimers 



- anionic dispersion of an aliphatic polyether 



urethane 
- polyurethane emulsion, water-based 



- anionic dispersion of a matt polyether 



polyurethane, water-based, solvent free 



- anionic dispersion of an aliphatic polycarbonate 



urethane 



- plasma based nano-coating, molecularly attached 
hydrophobic 'whiskers' attached to individual 
fibres, uses a hydrocarbon polymer 



 
Leather 



Leather in 



general 



- hybrid (silicone/hydrocarbon) 
- solvent-dilutable silicone solution 



- water-based silicone emulsion 



 
Other 



Home fabric 



treatments 



(sprays) 



 
- alkyl polysiloxane solution 



V. Questions - Section D - TULAC (textiles, upholstery, leather, 
apparel and carpets) 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - TULAC (textiles, upholstery, leather, 
apparel and carpets) 
Specific questions for the use 
V. Questions - Section B - Petroleum & mining 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary petroleum and mining 
july 2021.pdf 



 



Additionally, the Norwegian Environment Agency also published a short version of the report. This 
version can be accessed via the following link:PFAS in mining and petroleum industry – use, 
emissions and alternatives 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
Quantity of 



product 



used (t) 



 
Tonnage 



(tonnes/PFAS) 



per year in 



the EEA 



 
Expecte 



d 



trend 



(--/- 
/0/+/++)1 



 



Emissions/year in 
EEA2



 



(tonnes/PFAS) 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20petroleum%20and%20mining%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20petroleum%20and%20mining%20july%202021.pdf


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/bruk-av-PFAS-i-gruvedrift-og-petroleumsindustrien-bruk-utslipp-og-alternativer/
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Water and gas traces 



 
 



 
1 



 
 



 
1 



 
 



 
03 



in soil: 0 - 0.005 



in water: 0.020 - 



0.025 



in marine water: 0 - 



0.110 



in air: 0.025 - 0.070 



in waste stage: 0.020 
- 0.145 



 
 



Drilling/Production 



chemicals 



 
 



 
170 



 
 



 
3 - 8 



 
 



 
03 



in soil: 0 - 0.045 
in water: 0.070 - 



0.210 
in marine water: 



0.020 - 0.760 



in air: 0.085 - 0.635 



in waste stage: 0.015 



- 0.230 



 



 
Fluoropolymers (all) 



Low scenario4 



 



 
3,500 - 



7,500.5 



 



0.004 - 0.008 



monomeric 



PFAS 



 
 



03 



in soil: < 0.001 
in water: < 0.001 
in marine water: < 



0.001 



in air: 0.001 - 0.002 



in waste stage: 0.001 
- 0.003 



 
 



Fluoropolymers (all) 



High scenario5 



 
 



3,500 - 



7,500.5 



 



 
0,9 - 1,9 



monomeric 



PFAS 



 
 



 
03 



in soil: 0 .020 - 0.045 
in water: 0.003 - 



0.006 
in marine water: 



0.020 - 0.040 



in air: 0.270 - 0.580 



in waste stage: 0.310 



- 0.670 
 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production. 



 
3 Conservative annual growth of 1%. 



 



4 1 ppm monomeric PFAS in fluoropolymers (Lohmann et al., 2020). 
 



5 0-2000 ppm monomeric PFAS in fluoropolymers (Ökopol 2014 and used in PFOA restriction). 



V. Questions - Section C - Petroleum & mining 
Questions in relation to alternatives (mainly for individual 



companies) 
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Sub-Use 



 
Non-PFAS alternatives 



 
Water and gas 



tracers 



- radioactive tracers 



- noble gas isotopic tracer 



- xenon 
- radiolabelled compounds 



 



 
Drilling and 



production 



(antifoaming) 



- polydimethylsiloxane (PMDS) oils 
- ethyl siloxanes 



- polypropylene glycol 



- naphthalene/1,2,4-trimethylbenzene 



based products 



- dipropylene glycol monomethyl 



ether 
- 2,6-dimethylheptan-4-one. 



 
 
 



Fluoropolymers 



- steel 
- other metal alloys 



- non-metal materials (ceramic or 



epoxy  based) 



- cross-linked polyethylene (XL PE) 



- polyamides  such as ethylene 



propylene diene  (EPDM) 



- hydrogenated nitrile Rubber (HNBR) 
- polyether ether ketone (PEEK) 



V. Questions - Section D - Petroleum & mining 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Petroleum & mining 
Specific questions for the use 
V. Questions - Section B - F-gas uses 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary F gas uses july 
2021.pdf 



 



Additionally, the Norwegian Environment Agency also published a short version of the report. This 
version can be accessed via the following link: Application of Fluorinated Gases (F-Gases) in the 
European Economic Area 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



Sub-Use 



 
Tonnage 



(tonnes/PFAS 



 



Expecte 



trend 



 
Emissions/year 



in EEA2 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20F%20gas%20uses%20july%202021.pdf


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/application-of-fluorinated-gases-f-gases-in-the-european-economic-area/


https://www.miljodirektoratet.no/publikasjoner/2021/juli-2021/application-of-fluorinated-gases-f-gases-in-the-european-economic-area/
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 per year in 



the EEA 



(--/- 



/0/+/++)1 



(tonnes/PFAS)3 
all emissions to air 



for F-gases 



Domestic 
refrigeration 122 0 17 



Commercial 
refrigeration 7,915 + 9,547 



Industrial 
refrigeration 



2,360 - 3,680 



Transport 
refrigeration 



1,010 0 1,341 



Mobile air 
conditioning 5,221 ++ 11,726 



Stationary air 
conditioning and heat 



pumps 



 
7,465 



 
++ 



 
7,458 



Foam blowing agent 



(closed cell) 
4,940 + 4,186 



Foam blowing agent 
(open cell) 



271 0 1,074 



Fire protection 863 0 703 



Propellants (non- 
MDI) 504 - 701 



Solvents ? 0 > 11 



Cover gas for 
magnesium casting ? + > 23 



Other ? ? 35 
 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 
 



3 Due to large tonnages in stock, emissions can be higher than annual tonnage. 



Do you have information that indicates that the information provided on the tonnage 



should be adjusted? 



Yes 



Please specify and/or refer to literature/public sources. 
We do not recognize these numbers and see them somewhat at odds with existing market 
knowledge reports e.g. EEA report and input from trade association. They also contradict some of the 
figures presented in other expert reports in the CfE (e.g. transportation). It is not clear if and how any 
of this data was retrieved. Your market data on F-gases filled into new products and in stocks 
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each year appears to be primarily sourced through data collated by the EU/EEA Govts in UNFCCC 
report (EU, 2020a). 



Do you have information that indicates that the information provided on the emissions 



should be adjusted? 



Yes 



Please specify and/or refer to literature/public sources. 
The market data on F-gases filled into new products and in stocks each year appears to be primarily 
sourced through data collated by the EU/EEA Govts in UNFCCC report (EU, 2020a). However, the 
cited data clearly stems from different sources. Emissions and tonnage should be aligned to the 
most recent values and should also reflect the scope of the existing monitoring and reporting 
requirements of Regulation 525/2013 on a mechanism for monitoring and reporting greenhouse gas 
emissions to better align with existing obligations. We recommend covering TFA potentially 
generated in the atmosphere from the breakdown of some individual HFCs and HFOs in these 
emissions. As the concern over the use of fluorinated gas is mainly related to the atmospheric 
breakdown to generate TFA and the potential addition of this TFA to the large natural background of 
TFA, any restriction analysis must focus on the generation and increase in the environment of the 
“persistent product' above natural level. 



 



Do you have information that indicates that the information provided on the expected 



trend should be adjusted? 



Yes 



Please specify and/or refer to literature/public sources. 
Market trend data was already shared in the last survey. Growth will be in line with GDP –more 
detailed predictions can be found in different market reports such as here In view of the 
decarbonization agenda, the planned change over from natural gas and fossil fuel heating will lead 
to an increase in the use of heat pumps, these are largely dependent on HFOs, HFCs and their 
blends. An increase in use is also expected for high performing foams containing HFOs given the 
move to deep renovation and increased standards. 



Do you have information on risk management measures to minimize the use, human 



exposure and emissions to the environment for your application of PFAS? 



Yes 



Please specify and/or refer to literature/public sources. 
F-gases are used in closed systems and recovered at the end-of-life in accordance with risk 
management measures (RMM) via various EU regulations (e.g. F-Gas Regulation , MAC Directive, 
CPR (Construction Products Regulation), WEEE Directive, ELV Directive and others). Core RMM 
are provided in the F-Gas Regulation. This Regulation, details leakage checks on certain equipment 
as well as a phase-down schedules plus restrictions on applications. Article 6 specifies detailed 
records that must be kept and retained by operators of equipment and must be available to the 
competent authorities of the Member States. Consultation with individual Member States should 
enable a complete analysis of the actual leakage/emissions from equipment and demonstrate the 
effectiveness of these measures. Other broader RMM are the following Directives: Eco-design, 
General Product Safety, Low Voltage, ATEX Workplace and the Industrial Emissions as well as the 
Pressure Equipment, Machinery Seveso and standards. 
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V. Questions - Section C - F-gas uses 
Questions in relation to alternatives (mainly for individual 
companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



 
Domestic refrigeration 



- iso-butane 
- propane (not in-kind refrigeration 
cycles) 



 
Commercial refrigeration 



- CO2 



- isobutane 
- propane 



 
Industrial refrigeration 



- CO2 



- ammonia 
- n-butane 



 
 



Transport refrigeration 



- CO2 



- ammonia 
- CO2 with N2 as direct coolant 



- propane (not in-kind: advanced cool 



box storage) 



Mobile air conditioning 
- CO2 



- propane 



 
Stationary air conditioning and heat pumps 



- CO2 



- ammonia 
- propane 



Foam blowing agent (closed cell) Depending on the specific application: 



- cyclopentane 



- iso-pentane 



- n-pentane 



- isobutane 



- n-butane 



- 2-chloropropane 



- dimethyl ether (DME) 



- methyl formate 



- methylal 



- CO2 / methyl formate 



- CO2 (water) 



- CO2 (liquid) 



- CO2 / ethanol 



- water blown foams 



 
 
 
 
 



 
Foam blowing agent (open cell) 



 
 



Fire protection 



- inert gases (nitrogen and argon) 



- CO2 



- water mist technologies 



- inert gas generators 
- fine solid particle technology 
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 - dry chemical agents 
- water and aqueous salt solutions 



 
 
 
 
 
 
 



Propellants (non-MDI) 



Compressed gases: 
- air 



- nitrogen 



- nitrous oxide 
- CO2 



Liquefied gases: 



- butane 



- propane 



- isobutane 
- dimethyl ether 



Not-in-kind alternatives: 



- trigger sprays 



- finger pumps 



- squeeze bottles 



- non-sprayed products including roll- 
ons 
- bag-on-valve products 



 
 
 
 
 
 
 



 
Solvents 



Depending on the specific application: 



- isopropyl alcohol (IPA) 



- n-Propyl bromide 



- dichloromethane 



- trans-1,2-dichloroethylene 



- trichloroethylene (TCE) 



- perchloroethylene (PER) 



- volatile methyl siloxanes 



- hydrocarbons (hexane, heptane, 



benzene) 
- acetone 



- semi-aqueous  / aqueous cleaning 



- manual cleaning methods 



(aerosols,  brush, trigger spray, liquid 



immersion, spot cleaning, wipes) 



- ultrasonic 



- plasma cleaning 
- supercritical fluids – CO2 



- no clean fluxes 



 
Cover gas for magnesium casting 



- SO2 



- argon 



- salt fluxes 



- powdered sulfur 



What is the specific application/functionality of PFAS in 
your product(s)/processes? 
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Honeywell produces and sells 1) refrigerants to the HVAC system and/or equipment manufactures; 
2) industrial solvents (suitable for metal, medical, and electronics cleaning in vapor degreasing 
equipment and aerosol applications, as well as line flushing); 3) blowing agents, which are used in 
the manufacture of foam; and 4) aerosol propellants. This covers the full line of traditional HFCs and 
HFC blends as well as HFOs and HFO blends. Customers after careful consideration and 
evaluation choose these solutions (i.e., HFOs, HFCs and their blends) for regulatory compliance, 
safety, best efficiency, performance and total cost of ownership. The use of our products is across a 
huge range of applications you can find more detail on which ones here: 
https://www.fluorocarbons.org/applications/ 



Are in your view the listed non-PFAS alternatives technically feasible in your 



product(s)/processes? 



No 



Please specify why. 
The listed alternatives cannot cover the entire market due to several safety concerns, building 
codes, energy efficiency requirements, and installation limitations due to the lack of expertise, 
training and certification. This is about the overall performance of each refrigerants and its 
interlinkage to climate and decarbonization goals. The table of sub-uses does not provide a 
comprehensive use guidance to alternatives. Refrigeration and Air-conditioning use must be broken 
down into a larger number of sub-sectors (report and annex in 2011 Preparatory study for a review 
of Regulation (EC) No 842/2006 on certain fluorinated greenhouse gases Final Report Prepared for 
the European Commission in the context of Service Contract No 70307/2009/548866/SER/C4). 
Many of these sub-sectors are unique and the alternatives must be selected on a case-by-case 
basis. The list of alternatives for the sub-sectors does not include fluorocarbon alternatives and is, 
therefore, incomplete. 



Are in your view the listed non-PFAS alternatives economically feasible in your 



product(s)/processes? 



No 



Please specify why. 
The listed non-PFAS alternatives cannot cover the entire market due to several safety concerns, 
building codes, energy efficiency requirements, and installation limitations due to the lack of 
expertise, training and certification. Any analysis must include the energy efficiency of the 
alternatives and the measures required to operate equipment safely. A REACH restriction focuses 
on the emissions of products to the environment. There will equally be similar emissions from 
equipment for non-fluorocarbon alternatives some of which are flammable (e.g., hydrocarbons) or 
hazardous (e.g., ammonia) to health. It risks undermining EU Green Deal objectives (as well as 
would result in huge R&D cost for development/replacement of new equipment. Given diverse 
physico-chemical properties and multi-sectoral uses of F-gases, a substance-by-substance 
analysis as well as appliance-by-appliance assessment of their uses and available alternatives as 
mandated by REACH. 



 
 



Do you have information on the alternatives' risk profile? 



Yes 



Please describe. 





https://www.fluorocarbons.org/applications/








67 



 



 



 



While there may be an apparent price advantage in the use of some alternatives (e.g. CO2), that is 
outweighed by the higher engineering cost to meet regulatory and safety requirements: equipment 
costs and life-time operating (e.g., energy and maintenance) costs. The supply and use of 
alternatives are subject to safety restrictions associated with toxicity (ammonia), extreme 
flammability (hydrocarbons) and very high operating pressures. Most of the production of 
alternatives and the raw materials used in their production (except water which has limited 
applicability) are embedded with fossil fuel production. This is therefore at odds with EU Zero 
Emissions approach and the Paris Agreement. 



Are there legal approval schemes for your product(s)/processes, which have to be taken 



into account in case PFAS alternatives will be used? 



Yes 



Please specify and/or refer to literature/public sources. 
There are numerous technical regulations and standards relevant for F-gases applications in every 
and each sector. For example, use of F-gases in refrigerating systems and heat pumps in the EU 
(incl. safety and environmental requirements) is subject to the CEN EN 378 standard series, 
harmonized with the international ISO 5149 standards. Use of refrigerants in road vehicles systems 
(MAC and heating both passengers, battery, etc.) are subject to updated ISO 13043 standard series. 
These standards address the use of R-134a, R-1234yf and R-744 (CO2) refrigerants in vehicle 
original equipment manufacturer (OEM) and aftermarket (non-OEM) supplied components and 
systems. National/regional standardization bodies around the world base respective national 
technical regulations on the above ISO standards. There are relevant ISO, CEN and industry specific 
standards covering all sectors concerned. 



What is the average approval time? 
Research and development of suitable alternative non-fluorinated substances (if any) will take 



minimum – 10 years. Same time is required for development and approval of various equipment 
(MAC, chillers, heat pumps, etc.). However, please note that the existing HFC/HFO equipment 
would need to come to the end of its service life before non-F-gas systems were developed and 
adopted. For small appliances and vehicles this may be a period of 10-15 years whilst for some 
industrial, commercial and essential infrastructure applications it may take much longer, i.e. over 
40 years. In case of shorter periods economic and social consequences would be even difficult to 
imagine. 



Do you actively work on finding alternatives? 



No 



If alternatives have been identified as potentially 
suitable, which timescale do you foresee for a complete 
transition to those? Please explain. 
N/A 



Do you have information on additional alternatives for 
any of the described applications that have not been 
disclosed in the attached information? 
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N/A 



V. Questions - Section D - F-gas uses 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 



What is the economic impact (in euro) and social impact 
(e.g. jobs) on your business/company if the use of PFAS 
is prohibited? 



 
a) In 3 years. 
The prohibition of F-gases would result in a complete shut-down of the production/distribution of 
affected products. For new equipment: Measures in current F-gas Regulation specify a timetable to 
2030. Investment and planning have been made by producers and down-stream users to take into 
account this timetable. A prohibition in less than this period would cause a complete disruption of the 
transition from higher-GWP products and could result in issues for the EU climate change ambitions. 
For existing equipment: this would need to come to the end of its service life before non-F-gas 
systems were adopted. For small appliances and vehicles this may be a period of 10-15 years whilst 
for some industrial and commercial applications it may take much longer up to 40 years. With a 
rapid transition (e.g. 3 years), there is potential for significant immediate disruption to the market. 
The market moves towards alternatives whenever this is possible from a safety, energy efficiency 
and affordability 



b) In 10 years. 
Refrigerant choice depends on many different factors and still mainly determined by technology and 
application. In ten years: The prohibition of F-gases would result in a complete shut-down of the 
production and distribution of the affected products. A PFAS REACH restriction for F-Gases would 
also affect the import and export market, due to the full ban on use, manufacture and place on the 
market. Several factories will relocate their manufacturing plants from EU to third countries outside 
EU, due to difficulties to compete on the global export market. The market moves towards 
alternatives whenever this is possible from a safety, energy efficiency and affordability perspective. 



c) Please explain by providing your calculations. 
as above 



What is the economic impact (euro) on your 
business/company, if the following measures will 
become mandatory? Please make your (indicative) 
calculations transparent. 



 
a) A maximum concentration of e.g. 0.1% (or less) PFAS 
is set in mixtures and/or articles. 
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A maximum concentration of e.g. 0.1% (or less) PFAS is set in mixtures and/or articles. This is not 
specific as the quantity of product used depends upon the application. The levels are controlled by 
the GWP of the fluorinated product. The definition of PFAS will be critical. As per the RoI no 
fluorinated gas refrigerants or blends would be possible in the EU/EEA. As companies responsible 
for production/distribution the result would be complete closure with a loss to the EU economy of 
hundreds of millions of Euro. This would also impact across the full value chain so beyond just 
producers and distribution. 



b) Obligation to label your products visibly with 
"Contains PFAS" . 
Bulk products are already labelled as HFC and the GWP is also specified. The labelling of products 
and products-containing is under the F-gas Regulation Article 12 and is comprehensive. It is not 
easy to predict the economic impact of this measures if such a requirement is regulated twice in the 
context of a totally different regulatory framework. 



c) Obligation to report amount of PFAS in use and 
respective emissions. 
Reporting requirements are already established in the F-Gas Regulation. Leakage control and 
record keeping have been key pillars since the first, 2006 F-Gas Regulation and they remained an 
important part of the 2014 revised F-Gas Regulation. Certain member states such as Poland, Italy, 
Estonia have showed very good practices in the context of logbooks 



d) Specific waste management requirements with the 
obligation to collect, treat or recycle PFAS containing 
waste separately. 
The F-Gas Reg is the main framework to complement the general waste framework Directive (WFD) 
in relation to F-gases and establishes recovery, recycling and reclamation (RRR) requirements for F- 
gases already since 2006. The same is true under the EU MAC Directive. The above, as well as 
other measures on certification and training in F-Gas Regulation play a key role in reducing 
emissions and are fully in line with the objectives of the EU circular economy and ensure the correct 
treatment and disposal of F-gases including PFAS. WEEE Directive Annex VII requiring removing 
substances, mixtures and components, having a GWP>145 such as HFC, to be properly extracted 
and treated. It should however be noted that HFO-HFC suppliers have been actively investing in 
reclaim in reclaim facilities unlike suppliers of e.g., alternatives refrigerants. 



e) In case you are using PFAS polymers: no PFAS 
processing aids are allowed during polymer production. 
N/A we do not use such aids in our manufacturer anywhere in the globe. 



V. Questions - Section E - F-gas uses 
Specific questions for the use 



Do you have information on the use of F-gases apart from the ones considered so far 



(heating/ventilation/air conditioning/refrigeration, foam blowing agents, propellants, 
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solvents, fire suppression, and as cover gas), like e.g. in electronics 



cooling/data centers or use as solvents in 3D printing? 



No 



V. Questions - Section B - Electronics & energy 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary electronics 
and energy july 2021.pdf 



 



In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



per year in the EEA 



 
Expecte 



d 



trend 



(--/- 
/0/+/++)1



 



 
Emissions/year 



in EEA 



(tonnes/PFAS) 



Electronics industry and 



semiconductor 



Non-Polymers: 1,200 
Polymers: 3,100 



Total: 4,300 



 
++ 



 
Production: 700 



Use: 20 



Recycling / 



waste: 900 
 
Semiconductor 



Non-Polymers: 85 



Polymers: 1,400 



Total: 1,485 



 
++ 



 
Energy industry 



Non-Polymers: 250 



Polymers: 1,200 



Total: 1,450 



 
++ 



Production: 40 



Use: 1 



Recycling / 
waste: > 24 



 
Batteries 



 
Polymers: 15,000 



 
++ 



Production: ? 



Use: ? 
Recycling: ? 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



V. Questions - Section C - Electronics & energy 
Questions in relation to alternatives (mainly for 
individual companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



Electronics 



industry 



and 



semiconductor 



For fluoroelastomers in sealing: ethylene propylene diene monomer (EPDM) 



and silicone rubbers 
 



For wire insulation: ilicone materials 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20electronics%20and%20energy.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20electronics%20and%20energy.pdf
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Sub-Use 



 
Non-PFAS alternatives 



 Polyetheretherketone (PEEK) 
 



For photolithography (hard and not for all applications): hydrocarbon-based 



greases, Molybdenum disulfide, graphite 



 
 
 
 
 
 
 
 



Energy industry 



For fluoropolymer-based backsheets for photovoltaic cells polyolefin could be 



an alternative. Other fluorine free backsheets made of polyethylene 



terephthalate (PET) and/or ethylene vinyl acetate (EVA) can/are also used 



 
For cables: Mica  and   EPDM 



For  seals:  Hydrocarbon  elastomers 



For  batteries   :Solid-state   batteries 



For fuel cells: For PEM membranes: Hydrocarbon membrane and 



sulphonated 



 
Reinforcement material as alternative to PTFE: Electrospun 



polybenzimidazole-type      materials 



 



For sealings: Some elastomers without fluorine exist and could potentially be 



used in the future for the Membrane Electrodes Assembly (MEA) function 



 
For immersion cooling: Synthetic oil 



V. Questions - Section D - Electronics & energy 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 
V. Questions - Section E - Electronics & energy 
Specific questions for the use 
V. Questions - Section B - Transportation 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary transportation july 
2021.pdf 



 
In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



 
Expected 



trend 
(--/- 



 



Emissions/year 
in EEA2



 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20transportation%20july%202021.pdf


https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20transportation%20july%202021.pdf
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 per year in the EEA /0/+/++)1 (tonnes/PFAS)  



Body-, hull and fuselage construction ? 0 ? 



 
Sealing applications 



111,104 



(fluoroelastomers in 
road transportation 



vehicles) 



 
0 



 
? 



Lubrication ? 0 ? 



Hydraulic fluids ? 0 ? 



Electrical engineering and 
information technology ? ++ ? 



Coating and finishings (incl. textiles, 



interiors and related applications, 
e.g. coating of trim materials) 



 
? 



 
+ 



 
? 



 
 
HVACR systems (heating, ventilation, 



air conditioning and refrigeration) 



F-gases in road 
transportation vehicles 184,130 + 9,000 



F-gases in systems in 



trains/ships/aircrafts ? + ? 



F-gases in systems for 



transport refrigeration 
10,926 + 495.8 



Health protection and lifesaving 
equipment (incl. firefighting, life 



vests, life rafts, airbags, ...) 



 
? 



 
+ 



 
? 



 



 



1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 
 



2 Emissions relate to mixture/article production and mixture/article use. They do not include PFAS 
production and the waste 



stage of the articles. These emissions are covered in a separate section. 



Do you have information that indicates that the information provided on the tonnage 



should be adjusted? 



No 



Do you have information that indicates that the information provided on the emissions 



should be adjusted? 



No 



Do you have information that indicates that the information provided on the expected 



trend should be adjusted? 



No 



Do you have information on risk management measures to minimize the use, human 



exposure and emissions to the environment for your application of PFAS? 



No 
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V. Questions - Section C - Transportation 
Questions in relation to alternatives (mainly for individual 
companies) 
 



Sub-Use 



 
Non-PFAS alternatives 



Body-, hull and fuselage construction ? 



Sealing applications ? 



Lubrication ? 



Hydraulic fluids ? 



Electrical engineering and 



information technology 
? 



 
 
Coating and finishings 



(incl. textiles, interiors and related 



appliactions, 
e.g. coating of trim materials) 



- silicone based chemicals 



- sulfosuccinates 



- propylated aromatics 



- fatty alcohol polyglycol 



ether sulphates 
- alkyl acrylates 
- polyurethanes and - 
acrylics 



 
 
 



HVACR systems (heating, ventilation, 



air conditioning and refrigeration) 



- air 



- water 



- ethylene glycol 



- mineral oils 



- silicone oils 



- alcohols 



- natural gases: HC-600 (n- 



butane), 
R-717 (Ammonia), R-744 



(CO2) 



Health protection and lifesaving equipment 



(incl. firefighting, life vests, life rafts, 
airbags, ...) 



 
? 



What is the specific application/functionality of PFAS in 
your product(s)/processes? 
F-gases HFO/HFC are refrigerants in standard Mobile Air Conditioning (MAC), heating (HVAC) and 
Electric Vehicle (EV) Thermal Management Systems (TMS) which include battery, motor and 
inverter cooling and heat pumps. These refrigerants are also used in transportation refrigeration (in 
tracks, containers, etc.) by all means of transport – road, railway, sea and other waterways, and air. 
Furthermore, these refrigerants are essential for electrified mobility. Every traction battery needs 
proper cooling and heating for safe operation, quick charging, efficient storage and providing electric 
power supply on customer demand. 



Are in your view the listed non-PFAS alternatives technically feasible in your 



product(s)/processes? 
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No 



Please specify why. 
So called “natural refrigerants” such ammonia and hydrocarbons are manufactured chemical 
substances with important hazard and exposure characteristics including toxicity, anaesthetic 
effects and/or high flammability. Their use in transportation sector entails very high safety and 
health risks incomparable with modern HFO/HFC refrigerants. The only possible alternative is CO2, 
which has the following concerns: 1)Pressure 10 times higher operational pressure require complete 
redesign and retooling of all major AC components; 2) Safety servicing vehicles with these high 
pressures increases the likelihood of accidents. Shrapnel and fragmentation of AC components in 
the event of a collision; 3) Reliability Retaining CO2 in the refrigerant system is a challenge given 
the small molecule size and higher pressures needed. More frequent refrigerant servicing would be 
required and can reduce overall efficiency when low charge conditions exist (particularly in EVs) 
CO2 performance in high temps. 



Are in your view the listed non-PFAS alternatives economically feasible in your 



product(s)/processes? 



No 



Please specify why. 
Major CO2 refrigerant cost challenges in vehicles are: - 1. Cost - Higher costs for both 
manufacturers and consumers will have a societal impact, based on both economies of scale and 
premium materials or structural requirements to maintain the higher pressures. 2. Performance in 
hot weather - CO2 as a refrigerant in automotive MAC/HVAC systems loses efficiency in hot 
weather conditions which can increase fuel usage (and CO2 tailpipe emissions) and reduce EV 
range based on cooling needs. Energy consumption for MAC AC usage has been estimated to be 
three times higher in hot climates as opposed to more temperate conditions. Given increasing 
climate temperatures due to global warming this problem will become even more problematic in the 
near future. The above problems make CO2 technically concerning and economically undesirable to 
implement in MAC/HVAC systems at the required scale and level of safety. Overall effects of such 
changes on consumers’ satisfaction and GHG emissions would be 



 
 



Do you have information on the alternatives' risk profile? 



Yes 



Please describe. 
So called “Natural refrigerants” such as R-744 (CO2), ammonia and hydrocarbons (propane, 
isobutene, etc.) are manufactured chemical substances with important hazard and exposure 
characteristics including toxicity (i.e. ammonia, hydrocarbons), anaesthetic effects (CO2) and/or high 
flammability (i.e. hydrocarbons). Most of the production of these alternatives and the raw materials 
used in their manufacturing are embedded with fossil fuel production. Promotion of these substances 
is at odds with the EU Green Deal and the Paris Agreement objectives. 



Are there legal approval schemes for your product(s)/processes, which have to be taken 



into account in case PFAS alternatives will be used? 



Yes 



Please specify and/or refer to literature/public sources. 
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Main international standards for transportation MAC/HVAC and TMS systems are ISO 13043 
standard series. Before admission on roads vehicles (including all on board equipment) should 
also obtain the EC or national type-approval conformity procedure. Annual technical control of all 
critical systems is also obligatory for vehicles after certain age. In commercial passenger and 
cargo transportation the above controlling procedures are very strict and regular. 



What is the average approval time? 
Based on the experience, the average approval time is as follows: • ASHRAE and ISO817 
registration: typically, ~12-18 months • Vehicle type approval: typically, ~24-48 months after 
ASHRAE registration Consideration should also be given to the timeframe required to allow 
continued F-Gas supply for maintenance. An example could be taken from article 6 of the MAC 
directive (Directive 2006/40/EC), where the provision allowed for an overall period of about 11 
years (since the directive adoption in May 2006 until January 1st, 2017) the retrofitting and refilling 
of vehicles. 



Do you actively work on finding alternatives? 



No 



Do you have information on additional alternatives for 
any of the described applications that have not been 
disclosed in the attached information? 
There are several pilot MAC/HVAC/TMS systems with CO2 worldwide. However, they require a lot of 
resources and time (min 10-15 years) to be commercialized at scale. Average services life of 
vehicles is 10-15 years during this time constant supply of fluorinated refrigerants is essential. 



V. Questions - Section D - Transportation 
Questions in relation to impact of legislative measures 
(for companies and industry associations) 



What is the economic impact (in euro) and social impact 
(e.g. jobs) on your business/company if the use of PFAS 
is prohibited? 



 
a) In 3 years. 
The scope of PFAS within the prohibition is critical. As per the current RoI no fluorinated gas 
refrigerants or blends would be possible in the EU/EEA. Companies responsible for 
production/distribution would close the business completely with a loss to the EU economy of 
hundreds of millions of Euro. This would also impact across the full value chain so beyond just 
producers and distributors of PFAS, e.g., in transportation sector. In case of an immediate PFAS ban 
rapid deterioration of the EU private/commercial passenger and cargo transportation sector is very 
probable 



b) In 10 years. 
Ten-year period in not enough to ensure smooth transition to non-fluorinated refrigerants in 
transportation sector. Minimum ten years are need just to develop and launch commercialization of 
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alternative MAC/HVAC and TMS systems in road transportation sector. Considering specifics of 
other means of transport, this period should be minimum 15 years. During this time constant 
supply of F-gases is needed for the normal function of the overall EU transportation sector. 



c) Please explain by providing your calculations. 
As above 



What is the economic impact (euro) on your 
business/company, if the following measures will 
become mandatory? Please make your (indicative) 
calculations transparent. 



 
a) A maximum concentration of e.g. 0.1% (or less) PFAS 
is set in mixtures and/or articles. 
This is not specific as the quantity of product used depends upon the application. The levels are 
controlled by the GWP of the fluorinated product. With current RoI scope of potential restrictions no 
fluorinated gas refrigerants or blends in transportation sector would be possible in the EU/EEA. See 
reply to Questions above. 



b) Obligation to label your products visibly with 
"Contains PFAS". 
Bulk products are already labeled as HFC with the GWP specification. The labelling of products and 
products-containing under the F-gas Regulation Article 12 is comprehensive. It is not easy to predict 
the economic impact of this measures if such a requirement is regulated twice in the context of a 
totally different regulatory framework. 



c) Obligation to report amount of PFAS in use and 
respective emissions. 
Reporting requirements are already established in the F-Gas Regulation. Leakage control and 
record keeping have key pillars since the first, 2006 F-Gas Regulation and they remained an 
important part of the 2014 revised F-Gas Regulation. MAC Directive 2006/40/EC also provide for 
obligations on leakage control. Certain member states such as Poland, Italy, Estonia have showed 
very good practices in the context of logbooks. D2d) Specific waste management requirements with 
the obligation to collect, treat or recycle PFAS containing waste separately. The F-Gas Regulation is 
the main framework to complement the general waste framework Directive (WFD) in relation to F- 
gases and establishes very detailed recovery, recycling and reclamation (RRR) requirements for F- 
gases including PFAS, already since the first 2006 F-Gas Regulation was adopted. The same is 
true under the EU MAC Directive. 



d) Specific waste management requirements with the 
obligation to collect, treat or recycle PFAS containing 
waste separately. 
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Today, recycling requirements applicable to Automotive OEMs are to be found in the ELV Directive, 
annex I is describing ELV fluid removal requirements for example, the refrigerant is being collected 
as part of the pretreatment process during the end-of-life phase of the vehicle. Also, here the 
refrigerant is returned to the gas supplier for reclamation or disposal. 



e) In case you are using PFAS polymers: no PFAS 
processing aids are allowed during polymer production. 
N/A 



V. Questions - Section E - Transportation 
Specific questions for the use 
For this restricton proposal the assessment of the transportation sector encompassess: 
road traffic, ships, trains and aircrafts. We identified the following applications of PFAS 
in the transportation sector: 



 
1.) Body-, hull and fuselage construction 
2.) Sealing applications 
3.) Lubrication 
4.) Hydraulic fluids 
5.) Electrical engineering and information technology 
6.) Coating and finishings (incl. textiles, interiors, and related applications e.g. coating 
of road signs) 
7.) HVACR systems (heating, ventilation, air conditioning and refrigeration) 
8.) Health protection and life saving equipment (incl. fire prevention and fire fighting) 



Are applications missing in the overview above? If so, please name them. Where 



possible, refer to literature/public sources. 



Report summary transportation does not address at all uses of F-gases as refrigerants in cargo 
containers, fishery industries, air fleet, sea and river vessels. These albeit ‘niche’ applications are 
critical for the modern society and require detailed considerations. If not properly addressed, PFAS 
prohibitions would certainly and severally affect the above sectors and escalate costs on the society. 



What would be a realistic timeframe and realistic costs in case 



standards need to be adjusted? 



By its nature, transportation sector is mainly subject to international standards established by 
international/regional industry organizations and conventions (OECD, ISO, IMO, ICAO etc.). It may 
take decades to adjust all relevant international standards to take into account uses of alternative 
refrigerants. In particular, where respective safety, health and environmental risks are high, viable 
technical solutions are challenging, costs on the society are considerable and potential benefits are 
not clear. 



V. Questions - Section B - Waste 
Questions in relation to the use (mainly for industry 
associations) 



The following linked information presents the current picture: Report summary waste july 2021.pdf 





https://www.reach-clp-biozid-helpdesk.de/media/Helpdesk/download/Report%20summary%20waste%20july%202021.pdf
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In the tables presented on this page and the following, '?' in the cells show that the authorities do not 
have any information available. Input to fill these gaps is highly appreciated. 



 



 
Sub-Use 



 
Tonnage 



(tonnes/PFAS) 



per year in 



the EEA 



 
Expecte 



d 



trend 



(--/- 
/0/+/++)1



 



 
Emissions/year 



in EEA2 



(tonnes/PFAS) 



Textiles/TULAC 43,605 ++  



Food contact material 
2,894 + 



WWTP: 3.5 



(paper & board) (median) 



End-of-life-vehicles (ELV) 2,219 + 
Landfill: 1.8    



   (median) 



Waste electrical and 



electronic equipment 



(WEEE) 



 
? 



 
++ Incineration: 



Flue gas: ? 



Bottom ash: 0.03 



   Fly ash: 0.05 



Sewage sludge 0.404 ? 0.3 



 
1 -- = strong decrease, - = decrease, + = increase, ++ = strong increase, 0 = neutral 



 
2 Emissions only relate to the waste stage. They do not include mixture/article production, 
mixture/article use and PFAS production. These emissions are covered in the other sections of this 
survey. 



V. Questions - Section E - Waste 
Specific questions for the use 



Thank you for your participation! 



This is the last page of the survey. Please make sure your information is correct. After clicking 
on 'Submit', you will not be able to change your entries anymore. The following page however 
will give you the opportunity to save your answers as PDF document or print them. 
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HONEYWELL ADVANCED LIMITED 
ERNST & YOUNG, RIVERVIEW HOUSE  



HARVEY'S QUAY APARTMENTS 
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PFAS REACH Annex XV Restriction Report  



1ST Public Consultation (22 March – 25 September 2023) 



Regulatory & Legal Consistency of the PFAS Proposal for the REACH Restriction  



1. Executive summary   



Honeywell International Inc. (hereinafter - Honeywell)1 is a global manufacturer and importer of various 



fluorinated gases to the European Union (EU), including hydrofluorocarbons (HFC) and 



hydrofluoroolefins (HFO) refrigerants and their mixtures (blends), primarily used in refrigeration, 



heating, ventilation and air conditioning (RHVAC), mobile air conditioning (MAC), thermal management 



systems (TMS) in electric vehicles (EV), propellants in medical dose inhalers (MDI) and insulation foams 



blowing agent applications, as well as a particular fluoropolymer - polychlorotrifluoroethylene (PCTFE) 



- used in the primary packaging of medicinal products and medical devices.  



On 13 January 2023, the competent authorities of five EU/EEA states (Dossier Submitters) submitted 



the PFAS REACH Annex XV Restriction Report (Proposal) to the European Chemical Agency 



(ECHA).2 As a responsible producer and supplier to the EU, Honeywell submits the following 



information and comments to the ECHA 1st public consultation on the Proposal aiming to justify 



exclusions of certain HFC/HFO gases and PCTFE fluoropolymers from the scope of the Annex XV 



dossier in question. 



The Proposal does not identify by any appropriate means (e.g., IUPAC names, CAS or EC number) 



any of the 10,000 substances within its scope, contrary to section II.3 of Annex XV REACH as well as 



established regulatory and legal practices, including the principles of good administration, certainty, 



legality and equal treatment.3  



Moreover, the ban on all “theoretical” substances in order to avoid “regrettable substitutions”, without 



any objective assessments of the actual threats/risks, is disproportionate, aleatory, discriminatory, 



unscientific, and legally unfounded.4 It is contrary to the core principles of the REACH Regulation5, the 



general principles of EU law (proportionality, objective examination, good administration, subsidiarity 



and non-discrimination) and the wider EU policies, including the Green Deal and REPowerEU.  



 
1  See the list of acronyms and abbreviations (aligned with the Proposal) in Annex I below. 
2  On 22 March 2023, ECHA published the PFAS REACH Annex XV Restriction Report in the Registry of 



restriction intentions until outcome and started the 1st Annex XV report consultation with a final deadline for 



comments on 25 September 2023. 
3  See e.g., Detlef Nolle v. Council of the European Union, Case T-167/94, paragraph 73.  
4  See e.g. BASF Agro BV and Others v European Commission, Case T‑584/13, paragraphs 65-72: 



“However, a preventive measure cannot properly be based on a purely hypothetical approach to the risk, founded 



on mere conjecture which has not been scientifically verified”, BASF Agro BV and Others v European Commission, 



Case T‑584/13, paragraph 65; “Moreover, those institutions may not take a purely hypothetical approach to risk 



and may not base their decisions on a ‘zero risk”, BASF Agro BV and Others v European Commission, Case 



T‑584/13, paragraph 72. 
5  Hereinafter - REACH Regulation or REACH - Regulation (EC) No 1907/2006 of the European Parliament 



and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of 



Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing 



Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 



76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (as amended). 





https://en.wikipedia.org/wiki/Polychlorotrifluoroethylene


https://echa.europa.eu/restrictions-under-consideration/-/substance-rev/72301/del/50/col/synonymDynamicField_2703/type/asc/pre/1/view?_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_NAME=Per-+and+polyfluoroalkyl+substances+%28PFAS%29&_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_EC_NUMBER=-


https://eur-lex.europa.eu/legal-content/en/TXT/HTML/?uri=CELEX:02006R1907-20221217


https://echa.europa.eu/nl/registry-of-restriction-intentions?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists


https://echa.europa.eu/nl/registry-of-restriction-intentions?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61994TJ0167


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62013TJ0584


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62013TJ0584


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62013TJ0584
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Furthermore, numerous PFAS substances falling within the scope of the Proposal (i.e., OECD PFAS 



definition) do not share similar physicochemical, toxicological and ecotoxicological properties, hazards, 



and exposure (and consequently, do not pose equivalent risks, if any) which can be predicted by virtue 



of a simple structural similarity (-CF2- or CF3- moiety).6 According to the most recent EEAP 2022 



Assessment Report7 and the majority of international experts “all PFAS should not be grouped 



together, persistence alone is not sufficient for grouping PFAS for the purposes of assessing human 



health risk, and that the definition of appropriate subgroups can only be defined on a case-by-case 



manner” and that “it is inappropriate to assume equal toxicity/potency across the diverse class of 



PFAS”.8 



Contrary to what the Dossier Submitters indicate, there is a range of PFAS substances, including 



various fluorinated gases, that are not (v-)persistent (not P/vP) and do not degrade to vP 



substances in amounts leading to their risk characterisation as non-threshold substances with 



properties similar to PBT/vPvB substances. For instance, HFC-125, HFC-143a, HFO-1234ze(E), HFO-



1336mzz(E), HFO-1336mzz(Z), HCFO-1233zd(E), HFC-245fa and HFC-365mfc ultimately degrade in 



the atmosphere to carbon dioxide (CO2), Hydrogen fluoride (HF) and small amounts of the only PFAS 



arrowhead substance - trifluoroacetic acid (TFA).9 These amounts are considered as “minor source of 



TFA” 10  resulting in de minimis increase in TFA concentrations and “are well below the threshold for 



concern with respect to human and environmental health”.11 Also, comprehensive scientific evidence, 



including from REACH registration dossiers, confirms that many PFAS (comprising, HFC/HFO and 



PCTFE) are low hazard substances, not classified for any endpoint assessed in the Proposal (section 



1.1.4)12 and are safe for intended uses. Moreover, many of them are already 



comprehensively/adequately regulated in the EU and beyond.  



The above conclusions are equally true for TFA for which the REACH registration data and Chemical 



Safety Report (CSR) (including, DNEL/PNEC assessments,13 several times reviewed by ECHA) 



unequivocally demonstrate that it is not a non-threshold substance with similar risks to PBT/vPvB 



substances14. In this respect, the EEAP 2022 Assessment Report also concludes that “based on 



projected future use of these precursors of TFA [incl. HFC/HFO], no harm is anticipated” and that TFA 



“is unlikely to cause adverse effects out to 2100.”15   



 
6  PFAS definition “does not conclude that all PFASs have the same properties, uses, exposure and risks”, 



OECD, Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and 



Practical Guidance, Series on Risk Management No. 61, 9 July 2021, p. 25. 
7  See at page 25, Environmental Effects of Stratospheric Ozone Depletion, UV Radiation, and Interactions 



with Climate Change, 2022 Assessment Report, Environmental Effects Assessment Panel (EEAP), available at - 



http://ozone.unep.org/science/eeap 
8  Grouping of PFAS for human health risk assessment: Findings from an independent panel of experts, J.K. 



Anderson, et al., 2022 
9  See on TFA yields rates (molar) in Chapter 6, section 3.8, Fig. 12 and pages 314-319 of the EEAP 2022 



Assessment Report; and EFCTC position paper Published evidence supports very low yield of TFA from most 



HFOs and HCFOs.  
10  E.g., Chapter 6, Fig. 11 of  the EEAP 2022 Assessment Report. 
11  See in Chapter 6, section 3.8 of the EEAP 2022 Assessment Report. 
12  The hazard assessment in section 1.1.4 of the Proposal, except regarding persistence, is particularly 



absurd as far as high-purity medicinal grade PCTFE fluoropolymers are concerned (see section 3.6 below). 
13  Section 6.5 of Annex I REACH provides for possibilities of a “qualitative risk assessment” only for 



substances “for which it was not possible to determine” DNEL or PNEC thresholds. See e.g., Global Silicones 



Council and Others v Commission, Case T-226/18, paragraphs 194-196. 
14  See the most recent comprehensive Mammalian toxicity of trifluoroacetate and assessment of human 



health risks due to environmental exposure, Dekant, et al., 17 February 2023; and Scientific Assessment of Ozone 



Depletion: 2022, GAW Report No. 278, 509 pp.; World Meteorological Organization (WMO): Geneva, 2022. 
15  See pages 25 and 259 of the EEAP 2022 Assessment Report. 





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


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


https://echa.europa.eu/registration-dossier/-/registered-dossier/16074


https://echa.europa.eu/registration-dossier/-/registered-dossier/5203/1/1


https://one.oecd.org/document/ENV/CBC/MONO(2021)25/en/pdf


https://one.oecd.org/document/ENV/CBC/MONO(2021)25/en/pdf


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


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


http://ozone.unep.org/science/eeap


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


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


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


https://www.fluorocarbons.org/wp-content/uploads/2021/08/2021_08_EFCTC_Position-Paper_Published-evidence-supports-very-low-yields-of-TFA-from-most-HFOs-and-HCFOs_F.pdf
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https://ozone.unep.org/system/files/documents/EEAP-2022-Assessment-Report-May2023.pdf


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62018TJ0226
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https://link.springer.com/article/10.1007/s00204-023-03454-y
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Finally, the Proposal lacks any robust study for allegedly new hazards of TFA or any other substance 



contrary to Part I of Annex XV REACH. The Restriction options (RO) contradict (concentrations, 



exclusions, derogations) restrictions on certain PFAS (groups) already included in Annex XVII REACH 



or currently under consideration by ECHA or the European Commission (section 2.2.1.2 of the 



Proposal). Moreover, the Proposal appears to lack important information submitted by stakeholders 



during the two previous Calls for Evidence (CfE)16, including: on existing and foreseen risk management 



measures (RMM) for specific uses, available alternatives and their safety/risks/costs, uses of 



substances already on the market, spare parts and second-hand articles, as well as on the 



demonstrated very high costs for society if the proposed PFAS restriction is imposed. In this respect, 



the Proposal particularly lacks a robust risk assessment of substitutes for HFC/HFO gases and PCTFE. 



Based on the available evidence and objective assessments both HFC/HFO gases and PCTFE must 



be excluded from the scope of the proposed REACH restriction.  



 



2. Legal framework  



According to Articles 68 and 69, and Annexes I and XI, of the REACH Regulation and ECHA Guidance 



on Annex XV dossiers for restrictions:17 



• REACH restrictions are justified when there is an unacceptable risk to human health or the 



environment, which is not adequately controlled and needs to be addressed at EU level, taking into 



account the socio-economic impact, including the availability of alternatives. 



• The Annex XV dossier must provide sufficient information to support the restriction of all substances 



covered by the proposal, considering on a case-by-case basis for which substances in the group, a 



restriction is justified. 



• Substances whose physicochemical, toxicological and ecotoxicological properties are likely to be 



similar or follow a regular pattern as a result of structural similarity and may be predicted from data 



for reference substance(s) within the group may be considered as a group. 



Restriction dossiers should also follow the applicable legal standards and comply with all requirements 



of Annexes I and XV REACH Regulation.18 



The present submission shall demonstrate that the Proposal infringes the statutory requirements as 



well as several general principles of EU law and contradicts wider EU policies; particularly when specific 



substances and their uses are assessed on a case-by-case basis.  



 



3. Regulatory and legal analysis  



3.1. Very high persistence as the sole criteria for a REACH restriction in comparison with 



other applicable EU regulations 



The very high persistence characteristics of materials enables the durability and high performance of 



critical applications for the modern society (e.g., medical devices, transportation, renewable energy, 



aerospace, electronics). Durability of materials/products is needed for them to reach their technical 



 
16  Call for evidence supporting an analysis of restriction options for PFAS – May-July 2020, and 2 



Stakeholder Consultation on a Restriction for PFAS - August-October 2021. 
17  Guidance for the preparation of an Annex XV dossier for restrictions, ECHA Guidance for the 



implementation of REACH, June 2007.  
18  ECHA and the European Commissions must follow criteria of Annexes I and XV REACH to decide whether 



there is an unacceptable risk, Global Silicones Council and Others v Commission, case T-226/18, paragraphs 192 



to 199.   





https://eur-lex.europa.eu/legal-content/en/TXT/HTML/?uri=CELEX:02006R1907-20221217


https://echa.europa.eu/documents/10162/2324906/restriction_en.pdf/d48a00bf-cd8d-4575-8acc-c1bbe9f9c3f6


https://echa.europa.eu/documents/10162/2324906/restriction_en.pdf/d48a00bf-cd8d-4575-8acc-c1bbe9f9c3f6


file:///C:/Users/Danilovi/Downloads/PFAS_RMOA_Questionaire%20(2).pdf


https://www.reach-clp-biozid-helpdesk.de/EN/Home/German_propsal_restriction/PFAS/PFAS.html


https://www.reach-clp-biozid-helpdesk.de/EN/Home/German_propsal_restriction/PFAS/PFAS.html


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62018TJ0226
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specifications and directly contributes to product safety, energy efficiency and circular economy goals 



via waste prevention.  



According to the REACH Regulation and practices, persistence of a chemical in the environment may 



indeed trigger a certain level of potential concern. However, persistence alone is not enough to 



determine present or future “unacceptable risks to human health and the environment”. Further risk 



assessment measures should be taken, including hazard and emissions/exposure analysis in order to 



characterize the risk and to adopt adequate Risk Management Measures (RMM) for specific substances 



and uses.19 Current or potential, “hypothetical” exposure alone without sufficient information on the 



effects on human health or the environment due to the intrinsic hazardous properties of a substance, 



cannot constitute an “unacceptable risk” under Article 68 REACH.20 The EU authorities must positively 



demonstrate this high level of risk to justify a REACH restriction. 



In this respect, the European Court of Justice consistently found that to establish the equivalent level 



of concern to PBT/vPvB substances, persistent characteristics of the substance in question should be 



underpinned (on a case-by-case basis) by “scientific evidence of probable serious effects to human 



health or the environment” similar to those of Article 57(a) to (e) REACH.21 



The above requirements to demonstrate PBT/vPvB equivalent levels of concern, are not met in the 



Proposal, when specific substances and their uses are analysed on a case-by-case basis. This is 



contrary to the conclusions of the Dossier Submitters as will be demonstrated below and in further 



submissions to this consultation.   



The EEAP 2022 Assessment Report provides for similar conclusions in Chapter 6, section 3.6.3 – “our 



opinion is that persistence should only be considered as a regulatory criterion for substances that are 



moderately or highly toxic and/or are bioaccumulative in organisms and/or undergo trophic 



magnification.” 



Very high persistence as the sole criteria for a potential REACH restriction of a very different vast group 



of substances, without sound case-by-case scientific analysis of emissions volumes and a risk 



assessment, is contrary to the EU’s science-based regulatory system, and core EU legal principles 



(proportionality, objective examination, good administration, and legal certainty).  



“To address PFAS with a group approach, under relevant legislation on water, sustainable products, 



food, industrial emissions, and waste” - as suggested by the Chemicals Strategy for Sustainability 



Towards a Toxic-Free Environment communication22 - would be a more appropriate way of regulating. 



A correct prioritisation of certain substances (sub-groups, where justified) for further REACH 



Authorisation process, could also be an appropriate regulatory measure. Even a separate EU regulation 



on very persistent substances and their uses (including, PFAS and their “essential uses”) would also 



be more adequate than the proposed bans, which are disproportionate23 by comparison with potential 



 
19  See on three elements of risk - hazard, exposure, and risk based on the hazard manifesting themselves 



in the exposure in, e.g. Sasol Germany and Others v Commission, T -661/19, paragraphs 25, 27, 62, 92 and 101; 



and Etimine SA v. Secretary of State for Work and Pensions, C-15/10, paragraphs 7, 13, 14, 55, 74, 75 and 80; 



found Sasol Germany and Others v Commission, Case T -661/19. Paragraph 62. 
20  Ibid. footnote 4 and European Commission v Éditions Odile Jacob SAS, Case C-404/10 P, paragraph 53. 
21  See e.g., Chemours Netherlands v ECHA (Case T-636/19, paragraphs 8, 34, 125 and 134); BASF 



Grenzach GmbH v European Chemicals Agency (Case T-125/17, paragraphs 128, 212 and 438); Fédération des 



entreprises du commerce et de la distribution (FCD) and Fédération des magasins de bricolage et de 



l’aménagement de la maison (FMB) v Ministre de l’écologie, du développement durable et de lʼénergie (Case C-



106/14, paragraphs 12 and 35).  
22  See page 14, Chemicals Strategy for Sustainability Towards a Toxic-Free Environment, Brussels, 



14.10.2020, COM (2020) 667 final.  
23  Haswani v Council, C-241/19 P, para. 99; Islamic Republic of Iran Shipping Lines and Others v Council, 



C-225/17 P, para. 102 and the case-law cited). See also Rotenberg v Council, T-720/14, para. 178. 





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


https://curia.europa.eu/juris/document/document.jsf?text=persistence%2Bhazard%2Brisk%2Bexposure%2B&docid=249026&pageIndex=0&doclang=EN&mode=req&dir=&occ=first&part=1&cid=5558746#ctx1
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https://curia.europa.eu/juris/document/document.jsf?text=&docid=217997&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=5257691


https://curia.europa.eu/juris/document/document.jsf?text=&docid=217997&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=5257691
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https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62014CJ0106


file:///C:/Users/Danilovi/Downloads/Strategy%20(9).pdf








 



 



5 
 



risks from many critical PFAS substances. The counterfactual will be very high costs for the society, 



market uncertainties and numerous legal actions. 



3.2. PFAS definition and the regulation of specific substances 



According to the Dossier Submitters: “Any substance that contains at least one fully fluorinated methyl 



(CF3-) or methylene (-CF2-) carbon atom (without any H/Cl/Br/I attached to it)”, with limited exclusions 



(PFAS definition), shall not be manufactured, used or placed on the market as substances on their 



own, in another substance, as a constituent, in a mixture or in an article (above certain concentrations). 



Although the above definition is closely aligned with the OECD’s PFAS definition (2021), the Dossier 



Submitters do not identify particular substances within the scope of the Proposal, contrary to the 



requirements of section II.3 of Annex XV REACH and the fundamental EU legal principles of legal 



certainty, good administration and proportionality.24  



By failing to properly identify substances (CAS, EINECS, IUPAC, etc.) within the scope of the Proposal 



(ca. 10 000), the Dossier Submitters deprived the interested parties of the right to have their affairs 



handled “impartially, fairly and within reasonable time”, in accordance with Article 41(2)(a) of the EU 



Charter of Fundamental Rights. This is so, in particular, because it is impossible for stakeholders to 



provide “all information, which might have a bearing on the results” of the identified 10 000 substances 



and their uses.25 Similarly, it is not credible that authorities would examine all the information carefully 



and impartially to deliver an adequately reasoned decision within 6 months and 60 days, according to 



the REACH consultation procedure on restrictions.26 This concern is all the more valid, especially 



considering that the authorities in charge have a wide power of discretion in such technical issues.27 



According to the Proposal, the “main regulatory concern” for the REACH restriction in question is that 



all PFASs and/or their degradation products falling under the scope of the PFAS definition, have very 



high persistency, exceeding the criterion of very persistent (vP) under Annex XIII REACH. Further 



“supporting concerns” are PFAS’ bioaccumulation, mobility, long range transport potential (LRTP), 



accumulation in plants, global warming potential (GWP) and (eco)toxicological effects. PFASs enter the 



environment via emissions during the manufacturing phase, the use phase, and at the waste stage.  



Further, in sections 1.1.2 on grouping, 1.1.6 on risk characterisation and in section 4, page 178, the 



Dossier Submitters conclude that all PFASs and/or their relevant degradation products, (as a group) 



exceed the vP criteria according to Annex XIII REACH, and “[…] that PFASs should be treated as non-



threshold substances for the purpose of risk assessment, similar to PBT/vPvB substances under the 



REACH regulation, with any release to the environment and environmental monitoring data regarded 



as a proxy for an unacceptable risk […] ”.  



However, the 2021 OECD’s PFAS definition is not conceived for regulatory purposes, which is also 



acknowledged by the Dossier Submitters. Moreover, according to the respective OECD report, it does 



not inform on the hazards of substances, even regarding their very persistent (vP) properties, or uses, 



exposure and risks.28 In other words, the OECD itself is clear that its definition of PFAS was not intended 



 
24  Rotenberg v Council, T-720/14, paras. 170-173. Council v Manufacturing Support & Procurement Kala 



Naft, C-348/12 P, para. 122. 
25  Potential REACH restriction should also ensure that the persons concerned to be able to precisely 



ascertain their rights and obligations and to take steps accordingly, PlasticsEurope AISBL v. ECHA, Case C‑876/19 



P, paragraph 136.  
26  Also see on the requirements of “sufficient time” in the European Commission staff working document, 



Better Regulation Guidelines, Brussels, 3 November 2021, SWD (2021) 305 final. 
27  See e.g., Przedsiębiorstwo Energetyki Cieplnej sp. z o.o. v ECHA, Case T‑625/16, paragraph 89; BASF 



and REACH & colours v ECHA, case T-806/17, paragraph 75; Technische Universität München v Hauptzollamt 



München-Mitte, Case C-269/90, paragraph 14; and Detlef Nölle v Council of the European Union and Commission 



of the European Communities, Case T-167/94, paragraph 73. 
28  See pages 8 and 25, Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: 



Recommendations and Practical Guidance, ENV/CBC/MONO(2021)25, OECD, 9 July 2021 (available here): “The 





https://one.oecd.org/document/ENV/CBC/MONO(2021)25/en/pdf


https://echa.europa.eu/documents/10162/f605d4b5-7c17-7414-8823-b49b9fd43aea#page=197


https://one.oecd.org/document/ENV/CBC/MONO(2021)25/en/pdf


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62019CJ0876


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62016TJ0625


https://curia.europa.eu/juris/document/document.jsf?text=&docid=218608&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=5263496


https://curia.europa.eu/juris/document/document.jsf?text=&docid=218608&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=5263496


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61990CJ0269


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61990CJ0269
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to be used for regulatory action because it is too broad to enable an effective, science-based risk 



assessment, which would result in regulation of these (over 10 000) chemical compounds as an entire 



group. The UK Health and Safety Executive (HSE) 29 service and US Environmental Protection Agency 



(EPA) 30 share the same opinion. Therefore, the PFAS definition in the Proposal should be further 



tailored to only address unacceptable risks to human health or environment, in accordance with Articles 



68 and 69 REACH. 



More precisely, the more adequate, objective, science-based and proportional approach is needed to 



address the main and supporting regulatory concerns of the Dossier Submitters directly in the PFAS 



definition. This could be done by limiting the scope of the PFAS REACH restriction to substances with 



specific properties of concern only, i.e., by their recognised persistent (P) and bioaccumulation (B) 



characteristics. In this respect the PFAS definition in the Proposal should consequently be amended as 



follows:  



“Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) 



carbon atom (without any H/Cl/Br/I attached to it) and meeting the REACH Annex XIII criteria 



on persistency and bioaccumulation.”  



It should be noted that RAC/SEAC supported a similar approach in the Restriction Proposal of 



microplastics (see the RAC opinion). In this process, the Dossier Submitters revised the “microplastic” 



definition several times before arriving at a suitable language (see section B.1.1.1, page 7, RAC 



Opinion). In this respect, RAC agreed that the starting definition of “polymer” in Article 3(5) REACH 



should be conditioned by specific intrinsic properties of “microplastics” - particles size, (bio)degradation 



and water solubility - that affect its hazard characteristics and result in vPvB equivalent concerns.31 



The same approach is followed in the REACH restriction process for the PFAS use in fire-fighting foams, 



which is limited to a very targeted use of PFAS substances, in specific emissions/exposure conditions 



and based on corresponding risks assessments. 



The EEAP 2022 Assessment Report experts panel shares similar views noting that, in addition to 



persistency characteristics regulatory criteria, should include moderate or high toxicity and/or  



bioaccumulation in organisms and/or trophic magnification properties (see Chapter 6, section 3.6.3 



thereof).  



By tailoring the PFAS definition for the REACH restriction, the Dossier Submitters will truly align the 



Proposal with OECD recommendations, which provide that: “At the same time, individual users may 



define their own working scope of PFASs for specific activities according to their specific needs by 



 
term “PFASs” is a broad, general, non-specific term, which does not inform whether a compound is harmful or not, 



but only communicates that the compounds under this term share the same trait for having a fully fluorinated methyl 



or methylene carbon moiety.” 
29  See also in section 1.3 of the Analysis of the most appropriate regulatory management options (RMOA), 



The UK HSE, April 2023, “A generic PFAS definition may not be particularly useful from a regulatory perspective, 



and it may be more appropriate to consider regulatory approaches on the basis of particular PFAS groups and/or 



uses.” 
30  The US EPA also uses a narrower working definition of PFAS as “Chemicals with at least two adjacent 



carbon atoms, where one carbon is fully fluorinated and the other is at least partially fluorinated” in their National 



PFAS testing strategy (see in section 3) as well as their PFAS strategic roadmap. EPA’s use of this working 



definition provides focus on PFAS of concern based on their persistence and potential for presence in the 



environment and for human exposure. Regarding degradation products, the EPA Office of Chemical Safety and 



Pollution Prevention have opined that “trifluoracetic acid is a well-studied non-PFAS.” 
31  In this context RAC concluded in section B.1.2.2 of the Opinion on the Restriction Proposal of microplastics 



that “although there are uncertainties in the understanding of the hazard and risk of microplastics, there is sufficient 



evidence to conclude that that they constitute an intrinsic hazard because of their long-term persistence in the 



environment in combination with their particulate form and potential to cause adverse effects”.  





https://echa.europa.eu/documents/10162/b4d383cd-24fc-82e9-cccf-6d9f66ee9089


https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e1856e8ce6


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


https://www.hse.gov.uk/reach/rmoa.htm?utm_source=govdelivery&utm_medium=email&utm_campaign=guidance-push&utm_term=rmoa&utm_content=reach-4-apr-23


https://www.epa.gov/system/files/documents/2021-10/pfas-natl-test-strategy.pdf
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combining the general definition of PFASs with additional considerations (e.g., specific properties, use 



areas).” 32  



The proposed amendments to the PFAS definition would also avoid a disproportionate spill-over of the 



REACH restriction to “theoretical” substances, which could be non-persistent and do not degrade to vP 



substances, as demonstrated is section 3.4 below.  



3.3. Exclusion of specific non-P/vP substances 



The disproportionately wide scope of the proposed PFAS definition is also evident when assessing 



specific substances, formally falling within the OECD definition and thus within the scope of the 



Proposal. 



In this respect, Column 1 of the proposed restriction (page 4 of the Proposal) should include other non-



persistent PFAS substances. There are certain fluorinated gases - HFC/HFOs refrigerants - that do not 



meet the vP criteria under Annex XIII REACH (e.g., atmospheric lifetime of HFOs is 10-70 days) and 



do not degrade in meaningful amounts/rates to other PFAS.  



Indeed, there is robust scientific evidence that only a few mainstream fluorinated gases ultimately 



degrade to TFA in over 30% molar yields rates (e.g., HFO-1234yf, HFC-227ea, HFC-134a).33 Many 



other HFC/HFO (HFC-125, HFC-143a, HFO-1234ze(E), HCFO-1233zd(E), HFC-245fa, HFC-365mfc, 



etc.) 34  have small estimated TFA atmospheric conversion yields and are “minor source of TFA” 35  



resulting in de minimis increase in TFA concentrations. According to the conclusions of Chapter 6, 



section 3.8 of the EEAP 2022 Assessment Report, respective “releases will add to the existing load of 



TFA in the environment but predicted amounts are well below the threshold for concern with respect to 



human and environmental health.” In addition, according to valid REACH registration data (including 



CSRs), these non-vP substances do not pose levels of concern equivalent to PBT/vPvB substances, 



contrary to the conclusions in section 1.1.6 of the Proposal.  



Moreover, considering current and projected (to 2100) TFA emissions resulting from atmospheric 



degradation of HFC/HFO substances and their effects on overall TFA concentration levels (see more 



details on TFA under section 3.6 below and the separate Honeywell submission on TFA), the risks to 



health and the environment from atmospheric emissions of these substances could not be considered 



unacceptable.3637 The proposed REACH restriction (ban) on all fluorinated gases is thus 



disproportionate to the alleged risks. The above fluorinated gases should be excluded from the scope 



of the restriction in question and their entire tonnages should not be considered for the 



emissions/exposure and baseline assessments in the Proposal.  



3.4. Breach of REACH requirements for grouping  



 
32  See page 25, Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: 



Recommendations and Practical Guidance, ENV/CBC/MONO(2021)25, OECD, 9 July 2021 (available here). 
33  See detailed EFCTC position paper on the topic Published evidence supports very low yield of TFA from 



most HFOs and HCFOs ; see also detailed discussion in Chapter 6, section 3.2 of the EEAP 2022 Assessment 



Report. 
34  TFA yields rates (molar), see section 3.8, Fig. 12 and pages 314-319 of the Environmental Effects of 



Stratospheric Ozone Depletion, UV Radiation, and Interactions with Climate Change, EEAP 2022 Assessment 



Report. 
35  E.g., Chapter 6, Fig. 11 of  the EEAP 2022 Assessment Report. 
36  See the most recent comprehensive Mammalian toxicity of trifluoroacetate and assessment of human 



health risks due to environmental exposure, Dekant et al., 17 February 2023; Scientific Assessment of Ozone 



Depletion: 2022, GAW Report No. 278, 509 pp.; World Meteorological Organization (WMO), 2022; and Chapter 6, 



Section 3.8. in the EEAP 2022 Assessment Report. 
37  “Current and projected (to 2100) concentrations of TFA in the oceans provide a very large margin of 



exposure (thousand-fold) when compared to thresholds of toxicity and risks to the environment and human health 



are de minimis.”, Chapter 6, section 3.8. of the EEAP 2022 Assessment Report. 





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


https://echa.europa.eu/information-on-chemicals


https://one.oecd.org/document/ENV/CBC/MONO(2021)25/en/pdf


https://www.fluorocarbons.org/wp-content/uploads/2021/08/2021_08_EFCTC_Position-Paper_Published-evidence-supports-very-low-yields-of-TFA-from-most-HFOs-and-HCFOs_F.pdf


https://www.fluorocarbons.org/wp-content/uploads/2021/08/2021_08_EFCTC_Position-Paper_Published-evidence-supports-very-low-yields-of-TFA-from-most-HFOs-and-HCFOs_F.pdf


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


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


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


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


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


https://link.springer.com/article/10.1007/s00204-023-03454-y


https://link.springer.com/article/10.1007/s00204-023-03454-y


https://ozone.unep.org/system/files/documents/Scientific-Assessment-of-Ozone-Depletion-2022.pdf


https://ozone.unep.org/system/files/documents/Scientific-Assessment-of-Ozone-Depletion-2022.pdf


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


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








 



 



8 
 



In accordance with Section 1.5 Annex XI of REACH Regulation:  



“Substances whose physicochemical, toxicological and ecotoxicological properties are likely to 



be similar or follow a regular pattern as a result of structural similarity, may be considered as a 



group, or category, of substances. Application of the group concept requires that 



physicochemical properties, human health effects and environmental effects or environmental 



fate may be predicted from data for reference substance(s) within the group by interpolation to 



other substances in the group (read-across approach).”  



According to the ECHA Read-Across Assessment Framework (RAAF):  



“Applying the grouping concept (…) means that REACH information requirements for 



physicochemical, human health and/or environmental properties may be predicted from 



information from tests conducted on reference substance(s) within the group, referred to in this 



document as source substance(s), by interpolation to other substances in the group, referred 



to as target substance(s).” and “ A separate assessment should be conducted for each 



information requirement intended to be fulfilled by the read-across approach”. 



Moreover, according to ECHA’s Guidance on Annex XV for restrictions:  



“When preparing a restriction proposal, the Authority needs to consider on a case-by-case basis 



for which substances in the group a restriction is justified”. And further “the Authority preparing 



a restriction proposal may wish to cover a number of related substances by the same Annex 



XV dossier. This could be the case when the key property in combination with the exposure 



that causes the risk leading to the proposal of a restriction is shared by several related 



substances […]”, and “The Annex XV dossier has to provide sufficient information to support 



the restriction of all substances covered by the proposal.” 



In view of the above, and contrary to the erroneous conclusions of the Dossier Submitters in section 



1.1.2 of the Proposal, the grouping approach, as applied in the Proposal, is not justified for all PFAS 



substances within the scope of the Annex XV dossier. This is so, since not all PFAS have an equivalent 



hazard and risk that could be predicted from common structural -CF2- or CF3- elements, i.e., vP 



concerns or PBT/vPvB equivalent risks (persistency, bioaccumulation, mobility, toxicity, etc.). Exposure 



routs and volumes/tonnages of PFAS substances are also very different (i.e., fluoropolymers vs 



fluorinated gases) and cannot be predicted from the common structural elements, which is also in fact 



acknowledged by the Dossier Submitters (see section 1.1.5 of the Proposal).  



In particular, it follows from REACH Registration dossiers and CSRs of many fluorinated gases (incl., 



HCFO-1233zd(E), HFO-1234ze(E), HFO-1234yf, etc.) that they do not meet the REACH Annex XIII 



criteria for being persistent (P) or very persistent (vP), or for persistent, bioaccumulative or toxic (PBT) 



substances, and do not pose vPvB equivalent risks. ECHA already scrutinised the respective scientific 



data and relevant assessments during various Dossier and Substance evaluations procedures. These 



substances could also not be considered non-threshold substances either, as they all have scientifically 



proven DNEL/PNEC levels for all relevant compartments, properly established in accordance with 



Annex I REACH.38  



In other words, the aforementioned substances are not characterised by similar hazards, equivalent to 



vPvB substances due to their structural similarity of having -CF2- or CF3- moiety, as erroneously 



concluded in section 1.1.6 of the Proposal. 



Similar conclusions are shared in the EEAP 2022 Assessment Report, which states that the majority of 



experts in the panel agree that “all PFAS should not be grouped together, persistence alone is not 



sufficient for grouping PFAS for the purposes of assessing human health risk, and that the definition of 



 
38  Please see in more details in individual REACH registration dossiers.  





https://eur-lex.europa.eu/legal-content/en/TXT/HTML/?uri=CELEX:02006R1907-20221217#tocId260


https://echa.europa.eu/documents/10162/13628/raaf_en.pdf/614e5d61-891d-4154-8a47-87efebd1851a


https://echa.europa.eu/documents/10162/2324906/restriction_en.pdf/d48a00bf-cd8d-4575-8acc-c1bbe9f9c3f6


https://ozone.unep.org/system/files/documents/EEAP-2022-Assessment-Report-May2023.pdf
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appropriate subgroups can only be defined on a case-by-case manner” and that “it is inappropriate to 



assume equal toxicity/potency across the diverse class of PFAS”.39 



The unscientific approach to grouping in the Proposal is even more apparent in the case of so-called 



“theoretic” PFAS substances covered by the Proposal. These innovative chemicals could be 



engineered in the future to avoid persistency and other properties of concern as well as for certain 



critical uses/applications with no emissions or alternatives. This commitment to constant innovation is 



legitimate and essential for a responsible chemical industry. For example, it was possible to achieve 



these properties in the case of the fluorinated gases HCFO-1233zd(E) (used as blowing agent in 



polyurethane foam insulation, solvent and refrigerant) and HFO-1234ze(E) (also used as a propellant 



for metered dose inhalers (MDIs)). These fluorinated gases were specifically engineered as a low-GWP 



and low toxic substances, without PBT/vPvB or equivalent risks properties and with TFA40 degradation 



yields of low concern (2-30%).41 This alteration leads to only negligible increases of TFA emissions and 



overall concentrations in the environment due to these gases. Contrary to the Dossier Submitters’ 



summaries on page 5, section B.1.3, Annex B of the Proposal, these substances could not be 



considered as “regrettable substitutions” for the previous generation of HFC refrigerants to any 



reasonable extent. The same is true for many other so called “last generation” HFO refrigerants.42   



The Proposal’s approach to grouping is contrary to the very first recital (1) of the Preamble to the 



REACH Regulation, which provides that the Regulation “should ensure” among others “free movement 



of substances […] while enhancing competitiveness and innovation”. Moreover, restricting any 



substance without an appropriate risk assessment is contrary to recital (23) of the REACH Regulation, 



which mandates restrictions to “be based on an assessment of those risks”. Banning “theoretical” HFOs 



will also be contrary to several general principles of EU law, including proportionality (i.e., risk and 



objectives), objective examination (absence of any assessment), good administration43 and legal 



certainty (double regulation)44 as well as the free movement of goods/services/capitals, and the 



competitiveness and innovation policies enshrined in the TFEU (incl. Articles 28, 56, 63, 173, 179-190). 



3.5. Use of misleading emissions data in the risk and baseline assessments  



The annual emissions volumes of fluorinated gases in the environment in Table A.10 of Annex A and 



Table 1 of the Proposal, i.e., the key information for the Exposure assessment in section 1.1.5 of the 



Proposal, as well as in Table 11, section 2.4.3.2 for the Baseline environmental impact assessment, 



are misleading for the risk characterisation and environmental impact assessments purposes. This is 



because, as demonstrated in sections 3.1 and 3.2 above, many PFAS fluorinated gases are not 



classified as P/vP as such and do not fully degrade to TFA or other vP arrowhead PFAS on a one-to-



one tonnages scale.45 Therefore, total emitted tonnages of fluorinated gases as such, without 



considering the corresponding tonnages of final PFAS arrowheads (i.e. TFA), are not reliable and 



cannot be used to determine environmental and human exposure or for conducting impacts 



assessments. Hence, the overall conclusions from the emissions and exposure assessment (section 



 
39  See at page 278 of the EEAP 2022 Assessment Report; and in Grouping of PFAS for human health risk 



assessment: Findings from an independent panel of experts, J.K. Anderson, et al., 2022 
40  Other ultimate degradation products are not PFAS.  
41  See relevant discussion and conclusions in Chapter 6, sections 3.7.1-3 (SI 4.3.3-4) of the EEAP 2022 



Assessment Report: “It is clear from the above, that the small increases in tropospheric ozone formation generated 



from a transition from HFC emissions to emissions of HFOs would not be of concern.” 
42  For detailed analysis and justifications for the exclusion of specific fluorinated gases please see further 



Honeywell submissions within this consultation. 
43  The authorities in charge must “to adopt its decision on the basis of all information which might have a 



bearing on the result derives in particular from the principles of sound administration, legality and equal treatment”, 



Oliveira SA v Commission of the European Communities, Case T-73/95, paragraph 32. 
44  The rules of law should be “clear, precise and foreseeable in their effects”, National Iranian Oil Company 



v Council of the European Union, Case T-578/12, paragraph 112; Deza v. ECHA, Case T‑115/15, paragraph 135. 
45  Also acknowledged by the Dossier Submitters, see section B.4.1.3.2, Annex B of the Proposal. 





https://echa.europa.eu/registration-dossier/-/registered-dossier/10762/1/1


https://echa.europa.eu/registration-dossier/-/registered-dossier/31292


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


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


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


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


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


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61995TJ0073


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62012TJ0578


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62012TJ0578


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62015TJ0115
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1.1.5.) and the risk characterization (section 1.1.6.) in the Proposal (in particular that any PFAS 



emissions should be used as a proxy for risk) reflect a flawed and missing causality, and non-existent 



scientific and legal grounds.  



3.6. Erroneous risk characterisation in the Proposal 



In sections 1.1.2 on grouping, 1.1.6 on risk characterisation and 4 of the Proposal, the Dossier 



Submitters erroneously concluded that all PFASs and/or their degradation products within the scope 



(as a group) are very highly persistent, exceeding vP criteria according to Annex XIII REACH, and “[…] 



that PFASs should be treated as non-threshold substances for the purpose of risk assessment, similar 



to PBT/vPvB substances under the REACH regulation, with any release to the environment and 



environmental monitoring data regarded as a proxy for an unacceptable risk […] ”.  



To reach the above conclusions, the Dossier Submitters wrongly resort to the “case-by-case risk 



assessment” methodology in accordance with para 0.10 of Annex I to REACH. However, its application 



to substances properly registered under REACH (as reviewed by ECHA) and for which adequate human 



and environmental effects assessments and CSR under Annex I are available, is not justified.   



For instance, many non-vP PFAS substances that degrade to TFA (including, fluorinated gases HFO-



1234yf, HFO-1234ze(E), etc.) do not exhibit similar hazards as analysed in sections 1.1.4.2-1.1.4.9 of 



the Proposal, and erroneously attributed to all PFAS (i.e., “supporting concerns” - bioaccumulation, 



mobility, long range transport potential (LRTP), accumulation in plants, global warming potential and 



(eco)toxicological effects). Further on, the Dossier Submitters concluded that all PFAS should be 



treated as PBT/vPvB substances. However, the relevant REACH registration dossiers and CSRs 



univocally demonstrate that these substances do not pose health or environmental equivalent/similar 



risks to PBT/vPvB substances. All these substances also have scientifically established DNEL/PNEC 



and MoEs limits and even being potentially mobile and/or LRTP individually they are not characterised 



as non-threshold, like PBT/vPvB substances. Moreover, their CSRs demonstrate “negligible risks” for 



relevant exposure scenarios with defined/implemented RRMs, thus concluding that risks from these 



substances are “adequately controlled”. 



The same is true for the main PFAS degradation product of fluorinated gases - Trifluoroacetic acid 



(TFA). It is clearly confirmed in the TFA REACH registration dossier and its CSR that TFA could not be 



considered as a non-threshold substance with equivalent PBT/vPvB risks.46 Moreover, there is solid 



scientific data already worldwide available (e.g., studies by the UNEP, OECD, EPA, REACH 



Registrations/Evaluation, individual scholars47) proving that TFA resulted from emissions of HFC/HFO 



(and HFO-1234yf, in particular) does not pose risks now nor in the foreseeable future.48 All independent 



analysis demonstrates the minimal effects of HFC/HFO emissions on humans and the environment.49 



 
46  E.g., “The current low concentration of trifluoroacetic acid (TFA) produced by the degradation of several 



hydrofluorocarbons (HFCs) and hydrofluoroolefins (HFOs), is currently judged not to pose a risk to human health 



or to the environment.”,  other EEAP reports, other SAP reports, see also EFCTC summary publications. 
47 See the most recent Mammalian toxicity of trifluoroacetate and assessment of human health risks due to 



environmental exposure, Dekant et al., 17 February 2023. 
48  “TFA abundance and its environmental impacts have been assessed in many previous Assessments (e.g., 



Montzka, Reimann et al., 2011; Montzka, Velders et al., 2018; Carpenter, Daniel et al., 2018). Previous 



Assessments concluded that the environmental effects of TFA due to the breakdown of HCFCs and HFCs are too 



small to be a risk to the environment over the next few decades based on the projected future use of hydrocarbons, 



HCFCs, and HFOs.”, page 137, Scientific Assessment of Ozone Depletion: 2022, GAW Report No. 278, 509 pp.; 



WMO: Geneva, 2022 
49  E.g., “UV-driven photodegradation of some of the compounds controlled by the Montreal Protocol (e.g., 



hydrofluorocarbons (HFCs)) produce contaminants such as trifluoroacetic acid (TFA), but concentrations of these 



breakdown products in the environment are currently deemed too low to be a concern for human health or the  



Environment”, and “TFA likely has natural geochemical sources, is widely used in industry and research 



laboratories, and is a by-product of the synthesis and degradation of fluorinated and perfluorinated compounds 





https://echa.europa.eu/registration-dossier/-/registered-dossier/5203


https://echa.europa.eu/registration-dossier/-/registered-dossier/5203


https://echa.europa.eu/registration-dossier/-/registered-dossier/5203


https://ozone.unep.org/science/assessment/eeap


https://ozone.unep.org/science/assessment/sap


https://www.fluorocarbons.org/news/explanation-tfa-is-different-to-most-other-pfas-learn-why/


https://link.springer.com/article/10.1007/s00204-023-03454-y


https://link.springer.com/article/10.1007/s00204-023-03454-y


https://ozone.unep.org/system/files/documents/Scientific-Assessment-of-Ozone-Depletion-2022.pdf
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For instance, the most recent and comprehensive EEAP 2022 Assessment Report also unequivocally 



concludes that “based on projected future use of these precursors of TFA [incl. HFC/HFO], no harm is 



anticipated” and that TFA “is unlikely to cause adverse effects out to 2100 as well as that “TFA is of low 



toxicity in mammals”, and “the risk to humans from residues of TFA in beer and tea are de minimis (of 



little importance)” and its “expected concentrations in the oceans and endorheic basins is several orders 



of magnitude and is indicative of de minimis risk”. 50 



In other words, many HFC/HFO refrigerants are well-studied substances, proved to be non-persistent 



(gases) and not exhibiting PBT/vPvB equivalent concerns according to REACH. These fluorinated 



gases do not degrade to TFA in quantities that would amount to unacceptable or uncontrolled risks. In 



this situation, the proposed indiscriminate application of the “precautionary principle”, aiming to ban 



their use, is not justified. As already noted, there already is comprehensive scientific data and 



information on their applications, including in REACH registrations (and CSRs), the public domain and 



through two previous CfE. 



Furthermore, the high molecular weight fluoropolymer - polychlorotrifluoroethylene (PCTFE), was 



specifically and intentionally engineered to be very persistent (vP) “by design” but at the same time to 



be safe for humans and the environment. Thus, it does not pose the hazards referred in section 1.1.4 



of the Proposal. It is proven to be non-mobile, non-LRTP, non-bioaccumulation, non-accumulated in 



plants, non-(eco)toxic, ultra-low leaching, an inert material falling within the internationally recognised 



criteria of Polymers of Low Concern (PLC).51 It is derived from the non-PFAS monomer CTFE (outside 



the scope of the Proposal) and there are no other PFAS involved in the PCTFE production process. 



According to available studies, it is also safe at the end-of-life stage, when landfilled (no leaching) and 



by municipal incineration under appropriate conditions take place.52 In this respect, PCTFE incineration 



at end-of-life above 800 °C does not release PFAS-related materials nor trifluoroacetic acid (TFA). 



Therefore, the aforementioned assessments and conclusions of the Dossier Submitters regarding 



PBT/vPvB risks resulting from “supporting concerns” are erroneous and not scientifically justified. 



It is also noteworthy that none of the robust study summaries, confirming the new information on 



allegedly hazardous “additional properties” of any PFAS substance, have been included in the Proposal, 



contrary to the last paragraph of Part I, Annex XV REACH.  



In view of the above, in the Proposal, the Dossier Submitters failed to objectively and impartially assess 



and characterise risks based on “as thorough a scientific evaluation of the risks as possible”53 for many 



PFAS (including, HFC/HFO, TFA and PCTFE). The final conclusions of the Proposal are therefore 



biased, erroneous and based on unjustified methodologies and scientific data. 



3.7. Risks are adequately controlled 



 
(PFCs)” … “[b]ut available evidence indicates that this breakdown product is of minimal risk to human health”, 



pages 8-9, Summary Update 2021 for Policymakers, UNEP Environmental Effects Assessment Panel. 
50  See pages 25 and 259 as well as Chapter 6m sections 3.6.1-2 of the EEAP 2022 Assessment Report. 
51  Data analysis of the identification of correlations between polymer characteristics and potential for health 



or ecotoxicological concern, OECD Environment, Health and Safety Publications, ENV/JM/MONO(2009); A critical 



review of the application of polymer of low concern and regulatory criteria to fluoropolymers, Henry, B. J., et al. 



(2018).; A critical review of the application of polymer of low concern regulatory criteria to fluoropolymers II: 



Fluoroplastics and fluoroelastomers, Korzeniowski, S. H., et al. (2022).  
52  See e.g. Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and 



Poly-Fluorinated Alkyl Substances (PFAS) in flue gas, K. Aleksandrov, 2019; Investigation of waste incineration of 



fluorotelomer-based polymers as a potential source of PFOA in the environment, P.H. Taylor, 2009; Per- and 



polyfluorinated substances in waste incinerator flue gases, Bakker, J., et al. (2021), RIVM report 2021-0143; Using 



mass defect plots as a discovery tool to identify novel fluoropolymer thermal decomposition products, Myers, A. L., 



et al. (2014). 
53  Pfizer Animal Health SA v Council of the European Union, Case T‑13/99, paragraph 162; International 



Cadmium Association (ICdA) and Others v European Commission, Case T-456/11, paragraph 52.  





https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf


https://echa.europa.eu/registration-dossier/-/registered-dossier/13752


https://ozone.unep.org/sites/default/files/assessment_panels/EEAP-summary-update-2021-for-policymakers.pdf


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


https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf


https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf


https://www.researchgate.net/publication/323095891_A_Critical_Review_of_the_Application_of_Polymer_of_Low_Concern_and_Regulatory_Criteria_to_Fluoropolymers


https://www.researchgate.net/publication/323095891_A_Critical_Review_of_the_Application_of_Polymer_of_Low_Concern_and_Regulatory_Criteria_to_Fluoropolymers


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


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


https://www.sciencedirect.com/science/article/pii/S0045653519306435


https://www.sciencedirect.com/science/article/pii/S0045653519306435


https://www.sciencedirect.com/science/article/abs/pii/S0045653514002410


https://www.sciencedirect.com/science/article/abs/pii/S0045653514002410


https://www.rivm.nl/publicaties/per-and-polyfluorinated-substances-in-waste-incinerator-flue-gases


https://www.rivm.nl/publicaties/per-and-polyfluorinated-substances-in-waste-incinerator-flue-gases


https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jms.3340


https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jms.3340


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61999TJ0013


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62011TJ0456


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62011TJ0456
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Full-life cycle emissions of many PFAS uses (e.g., fluorinated gases as refrigerants in RHVAC/MAC or 



PCTFE fluoropolymers in medicinal packaging) are already effectively and adequately controlled by 



other RMMs under relevant EU legislation. The EU F-Gas Regulation54, MAC Directive55 (F-Gas/MAC), 



ELV Directive56, EMA requirements57, medicines and veterinary laws58, Medical Devices Regulation 



(MDR), EU waste and packaging laws59 and other regulations mandate inter alia effective limitations on 



placing on the market (e.g., HFC (F-Gas) quotas and equipment bans), containment measures 



(HFC/HFO in RHVAC/MAC), product design and safety standards, disposal and end-of-life 



requirements (e.g., for medicinal packaging or vehicles). These regulations could be strengthened at 



any time, if warranted.  



In this respect, HFC/HFO fluorinated gases (F-Gases) as refrigerants are only contained/function in 



RHVAC/MAC closed loop systems. Their emissions are subject to rigorous obligatory containment 



RRMs (on leaks controls, end-of-life collection, and disposal, etc.), under the EU F-Gas/MAC legislation. 



According to the very first words of Article 1 of the F-Gas Regulation, its key objective is the same as 



that aimed by the Proposal - reduction of emissions, i.e.: “The objective of this Regulation is to protect 



the environment by reducing emissions of fluorinated greenhouse gases”. According to the European 



Commission, F-Gas/MAC legislation is an example of a very successful regulation. Therefore, key uses 



of HFC/HFO substances are already adequately controlled from the perspective of the main objective 



of the REACH restriction Proposal. Grouping these substances with other potentially hazardous and 



less controlled PFAS within one REACH restriction process is disproportionate, flawed and legally 



unjustified. 



In addition, TFA related risks due to emissions of fluorinated HFC/HFO gases, are adequately controlled 



also within the meaning of section 6.4 of Annex I of the REACH (as demonstrated in CSR). The current 



and projected concentrations of TFA are many fold lower than the established DNEL/PNEC and MoEs 



thresholds for relevant compartments, the adopted daily intake LWTW values or drinking water 



standards.60 Thus, human exposure to TFA from HFC/HFOs atmospheric degradation is also low 



(negligible), while upstream environmental emissions of these F-Gases are already subject to effective 



EU emissions/risks control measures (see above). Therefore, the conclusions in section 1.1.6 of the 



Proposal that all PFAS exhibit risks very similar to PBT/vPvB and that any PFAS emissions should be 



considered as a proxy for unacceptable risks, are erroneous, as far as HFC/HFO refrigerants are 



concerned.  



The same is equally true for PCTFE fluoropolymers used in medicinal and medical device packaging, 



which satisfy the PLC criteria. Indeed, they do not involve other PFAS in their production, are placed 



 
54  Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014 on 



fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006 (as amended and currently under 



review, available here). 
55  Directive 2006/40/EC of the European Parliament and of the Council of 17 May 2006 relating to emissions 



from air conditioning systems in motor vehicles and amending Council Directive 70/156/EEC (as amended). 
56  Directive 2000/53/EC of the European Parliament and of the Council of 18 September 2000 on end-of life 



vehicles (as amended) 
57  Aclar materials also comply with the current World Health Organisation (‘WHO’) and EU Guideline on 



Plastic Immediate Packaging Materials (see Guidelines on packaging for pharmaceutical products, WHO Technical 



Report Series, No. 902, 2002), relevant European Pharmacopoeia Monographs as well as the Directive 



2002/72/EC and Regulation (EU) 10/2011 on plastic foods contact materials. 
58  PCTFE-based fluoropolymers are only used as components of the “immediate packaging”, “closed 



container” or “primary packaging” of final medicine products within the meaning of the EU legislation on regulation 



of medicinal products for human or veterinary use (i.e., Regulation (EC) No 726/2004, Directive 2001/83/EC, 



Directive 2001/82/EC). 
59  Directive 94/62/EC on packaging and packaging waste; Directive 2008/98/EC on waste (Waste 



Framework Directive). 
60  See in detail Mammalian toxicity of trifluoroacetate and assessment of human health risks due to 



environmental exposure, Dekant et al., 17 February 2023. 





https://climate.ec.europa.eu/eu-action/fluorinated-greenhouse-gases/eu-legislation-control-f-gases_en


https://single-market-economy.ec.europa.eu/sectors/automotive-industry/environmental-protection/mobile-air-conditioning-systems-macs_en


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02000L0053-20200306


https://www.ema.europa.eu/en


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R0745-20230311


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R0745-20230311


https://climate.ec.europa.eu/eu-action/fluorinated-greenhouse-gases/eu-legislation-control-f-gases_en


https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-plastic-immediate-packaging-materials_en.pdf


https://pubmed.ncbi.nlm.nih.gov/36800005/


https://pubmed.ncbi.nlm.nih.gov/36800005/
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on the market in very small tonnages resulting in negligible emissions during the full life cycle, are 



comprehensively regulated under EMA rules and EU laws on medicines/medical devices and can be 



safely disposed of through landfill and incineration.61 



It is further noteworthy that the Restriction options (RO) envisaged in the Proposal contradict restrictions 



on certain PFAS (groups) already in place under Annex XVII REACH or currently under considerations 



in the EU or internationally (see section 2.2.1.2 of the Proposal). In particular, certain existing 



restrictions provide for different concentration thresholds, exclusions and derogations, as proposed in 



the current PFAS Proposal, creating legal uncertainties and suggesting a lack of proportionality between 



the actual risks of specific substances and their complete ban envisaged in the current Proposal. This 



also highlights a potential double regulation of substances that were previously comprehensively 



assessed and already regulated by REACH restrictions. 



3.8. Absence of information on alternatives and specific uses 



The Proposal is missing an objective and credible assessment of “information on the risks to human 



health and the environment related to the manufacture or use of the alternatives”, contrary to the 



requirements of Part II, Section 3 of Annex XV REACH regulation. Although Annex E and Appendix E.2 



contain a general analysis on the availability and feasibility of alternatives (and their CLP classification), 



this analysis is selective, biased and ignores various pieces of evidence submitted during the two CfE 



preceding the Proposal.62 In this respect, the Proposal lacks objective explanations on “how their 



[stakeholders’] views have been taken into account”, contrary to the requirements of Part II, Section 3 



of Annex XV REACH regulation.   



The Dossier Submitters failed to perform a “careful and impartial” assessment of the submitted 



information,63 omitting and using arbitrary (cherry picking) information in support to their positions only. 



For instance, please find Honeywell’s submissions on Fluorinated Products (FP), MAC applications 



(incl. on TFA) and PCTFE fluoropolymers (including the Information/Cover Notes) during the 2nd CfE 



consultation, resubmitted in Annex II below. It appears that none of this information on the conditions 



of use, was taken into account by the Dossier Submitters without any explanations, and contrary to the 



requirements of the last paragraph of Part II, Section 3 of Annex XV REACH and the principle of good 



administration. 



It is noteworthy that regardless of the information provided by various stakeholders (over 600 



submissions) during two CfE, the Proposal does not contain any analysis of the following important 



specific uses of PFAS substances: Thermal Management Systems (TMS) in Electric Vehicles (EV), 



chemical processing industry (equipment), pharmaceutical manufacturing, aerospace, military and 



defence, semiconductor manufacturing and many other critical PFAS applications. According to the 



Proposal, these uses will ultimately be banned upon the expiry of the 18 months transition period, 



without any assessment of the conditions of use or other justifications. This is unacceptable from the 



point of view of the effectiveness, proportionality, and good administration requirements applicable to 



REACH restrictions, contrary to Annex XV REACH, ECHA guidance documents and general principles 



of EU law. 



 
61  See detailed information on PCTFE in medicinal and medical devices packaging as well as on intrinsic 



properties of TFA, its concentrations in the environment and respective risks resulted from HFC/HFO emissions, 



in further Honeywell’s submissions within this public consultation. 
62  Call for evidence supporting an analysis of restriction options for PFAS – May-July 2020, and 2 



Stakeholder Consultation on a Restriction for PFAS - August-October 2021.  
63  I.e., under the EU general principle of good administration, Detlef Nolle v. Council of the European Union, 



Case T-167/94, paragraphs 7 and 73; Przedsiębiorstwo Energetyki Cieplnej sp. z o.o. v ECHA, Case T‑625/16, 



paragraph 89; BASF and REACH & colours v ECHA, Case T-806/17, paragraph 75; Technische Universität 



München v Hauptzollamt München-Mitte, Case C-269/90, paragraph 14.  





file:///C:/Users/Danilovi/Downloads/PFAS_RMOA_Questionaire%20(2).pdf


https://www.reach-clp-biozid-helpdesk.de/EN/Home/German_propsal_restriction/PFAS/PFAS.html


https://www.reach-clp-biozid-helpdesk.de/EN/Home/German_propsal_restriction/PFAS/PFAS.html


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61994TJ0167


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62016TJ0625


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:62017TJ0806


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61990CJ0269


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:61990CJ0269
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Honeywell will provide additional information on specific uses of its products in subsequent 



submissions, as well as replies to specific information requests launched during this consultation.  



 



4. Conclusions 



Based on the evidence submitted above, Honeywell therefore concludes that the proposed PFAS 



definition, the identification of substances, the assessments of hazards, exposure, and risk, as well as 



the conditions of use in the Proposal, and the conclusions of the Dossier Submitters, are inconsistent 



with the REACH legal requirements. In particular, HFC/HFO gases as a sub-set of substances and 



PCTFE fluoropolymers must be excluded from the scope of the Proposal. Otherwise, the introduction 



of the REACH restriction based on the information and assessments provided in the Proposal, will be 



in breach of the REACH Regulation, EU general legal principles and wider policies. It will further result 



in very high costs to society.   



_________ 



 



Annex I - List of acronyms and abbreviations  



Annex II – Honeywell submissions within the 2nd Call for Evidence (CfE) on PFAS restriction 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Apr 25, 2023 
 


Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Fluorine compounds having both a hydrofluoroether group and a reactive group have been 


used extensively as antifouling agents for hard coating agents. 


 


A hard coating agent is a coating agent for the purpose of preventing scratches on various 


surfaces. After coating, this coating agent is cured by UV irradiation to form a film. 


 


A fluorine compound having both a hydrofluoroether group and a reactive group is used by 


being added to the hard coating agent. 


 


After coating, the hard coating agent to which this fluorine compound is added exhibits both 


the function of preventing stains such as fingerprints, water stains and adhesives, and the 


function of low friction. 


 


Oil repellency and a low coefficient of friction are required to prevent fingerprints and 


smudges. There is no substitute substance because there is no oil-repellent substance other 


than fluorine-based compounds in the world. (table 1) 


 


table 1 


compound name oil repellency 


(hexadecane contact angle) 


The fluorine compound 69° 


silicon compound 15° 


Urethane compound Not measurable (contact angle of 10 degrees or less) 


acrylic compound Not measurable (contact angle of 10 degrees or less) 


epoxy compound Not measurable (contact angle of 10 degrees or less) 


polyethylene Not measurable (contact angle of 10 degrees or less) 


polypropylene Not measurable (contact angle of 10 degrees or less) 


ABS Not measurable (contact angle of 10 degrees or less) 


Nylon 66 Not measurable (contact angle of 10 degrees or less) 


Polyimide Not measurable (contact angle of 10 degrees or less) 


polyamide Not measurable (contact angle of 10 degrees or less) 


 


Also, the fluorine compound has an optically low refractive index. 


Reflected light can be reduced by coating optical parts such as lenses and transparent films 


with a hard coating agent containing a fluorine-based compound to a thickness of about 0.1 


μ m. Reducing reflected light results in a 3-5% improvement in transmitted light 







transmittance. Other various resins have a high refractive index and cannot achieve such a 


reflected light reduction rate. 


 


compound name refractive index 


Fluorine compound 1.35 


Polycarbonate 1.59 


PET 1.66 


PMMA 1.49 


polystyrene 1.66 


silicon resin 1.43 


 


Light transmittance (by wavelength) when glass is coated with a fluorine compound 
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Apr 25, 2023 
 


Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Terms and Glossary 
 


Abbreviation Full Form 


BGA BeGraft Aortic Stent Graft System (Bentley Product) 


BGC BeGraft Coronary Stent Graft System (Bentley Product) 


BGP BeGraft Peripheral Stent Graft System (Bentley Product) 


BGP+ BeGraft Peripheral Plus Stent Graft System (Bentley Product) 


BSP BeSmooth Peripheral Stent System (Bentley Product) 


BYV BeYond Venous Self-Expanding Stent System (Bentley Product) 


ePTFE Expanded Polytetrafluoroethylene 


MDD Medical Device Directive 


MDR Medical Device Regulation, i.e. Regulation (EU)2017/745 


PFAS Per- and Polyfluoroalkyl Substances 


PTFE Polytetrafluoroethylene 


TPU Thermoplastic Polyurethane 


UHMW-PE Ultra High Molecular Weight Polyethylene 


 


General information 


Bentley is an international medical technology company with headquarters in Hechingen, Ger-


many.  


At Bentley, innovative products for the endovascular treatment of severe, life-threatening vascular 


afflictions are developed and manufactured. All products are classified as class III or class IIb prod-


ucts according to the MDR. Today, Bentley products are available in more than 80 countries. Since 


the launch of Bentley’s first product in 2012, the stent (grafts) have been widely adopted and Bent-


ley is market leader in several European countries. In 2023, Bentley will manufacture around 


120,000 implants, mainly so called stent grafts that consist of a metal scaffold structure and a poly-


meric cover made from expanded polytetrafluoroethylene (ePTFE). The implants are sold in an as-


sembly with a delivery system the implants are mounted onto/into. The delivery system comprises 


also polytetrafluoroethylene (PTFE) components whose function is described in detail in the follow-


ing argumentation.  


In the following, the PTFE usage has been calculated in kg for two components being used the most 


within our products and therefore accounting for the largest share by weight.  


For the manufacturing of the implant covers, 6.6 kg of expanded PTFE (ePTFE) are annually used 


within the Bentley process chain. This small amount of ePTFE helps treating tens of thousands of 


patients from physical suffering and preventing death of them.  


To manufacture the protective sheaths of the delivery system, there is annual consumption of 39.6 kg 


of PTFE in form of tubing. 


Referring to the ECHA restriction proposal on PFAS substances, all of the Bentley life-saving and 


emergency products will be affected by the restriction of PFAS, as all products contain PTFE. As we 


are certain that the socio-economic impact of the proposed regulations will dramatically affect patient 


safety and deteriorate quality of medical treatment, we submit our thoughts towards the restriction 


of PTFE in medical applications and give an argumentation why we do not see any alternative in 


substituting PTFE.  
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Overview of PFAS substances used 


The only PFAS substance used within Bentley products is PTFE. PTFE is a long-chain, polymeric 


and solid representative of PFAS substances. Opposite to other gaseous or liquid PFAS substances, 


PTFE is highly inert and therefore, non-mobile, non-toxic, non-accumulative and non-soluble. The 


material has outstanding properties in terms of mechanical, physical and electrical behavior. Some 


of them are crucial for an adequate function of a state-of-the-art vascular stent graft and its corre-


sponding delivery system. The unique properties of PTFE indispensable when manufacturing a stent 


graft are given in the following list: 


 proven biocompatibility of PTFE and ePTFE graft material with long-term use in vascu-


lar implants 


 long-term evidence for safe clinical use in implant applications 


 low stiffness of the polymer with very high plastic strain at low stress  


values (see Figure 1) 


 durability and chemical stability in challenging environments 


 low coefficient of friction 


 ability to expand the material (allows manufacturing of ePTFE with fibrillary structure) 


 


To continue the list, special properties of ePTFE are listed: 


 non-textile porosity  


 semi-permeability while maintaining fluid/blood tightness (even expanded) 


 


PTFE components in the manufacturing of vascular implants 


In the table below, all components of Bentley stent (graft) systems are listed that are concerned of 


the ANNEX XV RESTRICTION REPORT regarding PFAS.  


The affected product components are assigned to different use sectors (with sub-uses), as the du-


ration of the pending derogations refers to the application of PFAS. 


Table 1: Within the restriction affected products 


Use sector  


(with sub-uses)  


Affected Products Affected Product  


Components 


Implantable medical devices  BGP, BGP+, BGC, BGA, 


R&D Products 


ePTFE Graft / Cover 


Tubes and catheters   BGC, BGA, BYV,  


R&D Products 


Delivery System, Catheter   


Tubing 


Packaging of medical devices  BGP, BGP+, BGA, BSP, 


R&D Products 


Stent Protective Sheaths,  


Balloon Protective Sheaths 
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Justification for the use of ePTFE and PTFE 


For many years PTFE has been used within several medical devices: medical implants (e.g. stent 


grafts or artificial heart valves), catheters, stylets or instruments for endoscopic surgery. Through the 


long-term application of a large variety of products there is well-known evidence on excellent clinical 


outcomes of medical devices using PTFE, sometimes directly linked to the PTFE properties that 


allow the product functionality for an explicit device or procedure. 


In the following, looking at the function of a stent cover, the necessity for the use of ePTFE is dis-


cussed in detail before assessing the beneficial influence of PTFE use on the different tubing and 


packaging components. 


ePTFE has an excellent stability against hydrolytic and oxidative degradation in the long-term blood-


contact environment in the vascular system. As the material is bio-inert, no leaching of potentially 


toxic degradation products can occur. The unique, fibrillar structure of ePTFE mimics components 


of the extra cellular matrix and therefore supports ingrowth of cells into and through the graft material, 


enhancing biocompatibility and lowering risk for acute thrombosis or restenosis. At the same time, 


the graft material shows sufficient fluid tightness to prevent any blood extravasation from the inner 


lumen of the stent graft which is crucial in many indications of the stent grafts, for example in the 


treatment of vascular ruptures or aneurysms.  


The most important fact for the use of ePTFE as stent cover is the stress-strain behavior of the 


material. PTFE in general can carry very large plastic deformations at low stress levels. The fact that 


PTFE can be expanded to ePTFE in a special thermo-mechanical stretching process also belongs 


to those low-stiffness properties. ePTFE semi-finished products can be further lengthened, more 


easily in perpendicular direction to the fibrils. Further expansion of the ePTFE tubing (stent cover) is 


necessary during the expansion of the stent graft. As the metal scaffold structure is dilated by the 


balloon of the delivery system, the diameter and consequently the circumference of the implant in-


creases by factor 2 and the graft material needs to follow that expansion. The excellent expansion 


behavior of ePTFE can be seen in Figure 2. The graft expansion shall proceed under stress levels 


as low as possible, as the balloon pressure is limited (see low stress level of PTFE compared to 


other material options in Figure 3). Ideally, the graft material shall plastically deform during the ex-


pansion. If the material is plastically deformed for the most part, there is just slight elastic recoil of 


the graft material that applies a force onto the scaffold in opposite expansion direction. A low elastic 


recoil of the whole stent graft is desired as recoil of a stent graft negatively affects the handling of 


the device and impedes safe fixation of the implant. Additionally, a stiffer material would decrease 


the flexibility of the stent graft mounted (crimped) onto the delivery system. This would lower the 


usability of the product and prevent the safe feasibility of some procedures as the stent graft could 


not be tracked through tortuous anatomies anymore. 


Looking at the delivery system applications of PTFE tubing, the low-friction properties of PTFE are 


very important and explained along two examples: 


Within the delivery system of the self-expanding BYV stent, the use of PTFE inner tubing allows the 


easy implantation of the stent, as the very low coefficient of friction of the PTFE tubing reduces the 


push-out-force of the stent off the delivery system. Other materials with a higher friction could result 


in particle generation through abrasion entering the patient’s organism. In the organism, particles 


could occlude small peripheral vessels or if occurring in the venous system even lead to emboli in 


the brain. This would be an iatrogenic complication. 


In the delivery system of the BGA stent graft, a so-called applicator made from PTFE is contained. 


This applicator is crucial for a safe placement as it is dedicated to lower the friction when guiding the 
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stent graft crimped onto the balloon through the hemostatic valve of the introducer sheath. Without 


the use of the low-friction applicator, the stent can be loosened and the surgeon will not be able to 


precisely implant the stent anymore causing additional retrieving and removal of the stent, increasing 


the duration of the procedure and putting risk to the patient. 


Due to the same reason, the protective sheaths to protect the crimped stents / stent grafts on the 


balloon are made from PTFE. The low friction material allows removal of the narrow protective sheath 


that constraints the stent to the balloon during transport without loosening the stent from the balloon. 


In consequence, there is reduced risk for stent translation on or dislodgement from the balloon. 


 


Market analysis and assessment on alternative materials 


Analyzing the direct competitor products of the BeGraft product family, it is obvious that – besides 


one exception – there is no CE-approved product with a graft material different to ePTFE. The only 


exception is a stent graft covered by electrospun thermoplastic polyurethane (TPU). This product 


covers only the indications of the BGC stent graft in cardiovascular applications. Peripheral arteries 


or the aorta cannot be treated by the TPU-covered device due to a lack of available large-size stent 


grafts. 


Furthermore, the chemical stability in terms of hydrolysis and oxidation resistance is far below that 


of PTFE. Long-term blood contact applications with a service lifetime of above ten years are chal-


lenging considering TPU as an alternative material to ePTFE. It is unclear whether mechanical in-


tegrity – crucial for the graft material considering the treatment of ruptures or aneurysms – will persist 


over ten years, thus limiting the possibility to use TPU as graft material. Compared to a durable 


material like ePTFE, this would result in either an early replacement of the already implanted stent 


or the stent not covering the ruptures or aneurysms anymore leading to the death of the patient. 


Besides the implications on chemical stability, the mechanical behavior of TPU would negatively 


affect stent performance and safety. 


Since in the manufacturing of stent grafts, the stents have different diameters in the various process 


steps. The covering material must be able to undergo all these diameter variations, from the crimped 


stage to the final expanded stent in the vessel, without losing its functional properties to ensure 


proper implant fixation. As already mentioned above, ePTFE undergoes the expansion under plastic 


deformation. Consequently there is almost no residual stress within the graft material after the ex-


pansion. Opposite to that, TPU graft material would undergo elastic strain during expansion. Finally, 


there will be a residual stress within the graft material due to the elastic recoil of the TPU material. 


This recoil of the graft would apply a force on the metal scaffold, narrowing down the diameter of the 


implant which is undesired. Other graft materials like Dacron® or polyethylene – commonly used in 


the manufacturing of aortic endografts – are not suitable in the construction of balloon-expandable 


stent grafts as they are neither able to carry the necessary high strains plastically, nor elastically. 


In consequence, we do not see any viable alternative to ePTFE as graft material. 
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Socio-economic impact of the planned restriction 


Besides the purely technical argumentation, some more general points to consider concerning the 


PFAS restriction in the context of medical devices have to be mentioned. 


The time until a new product with known materials is available in the EU (MDR-approved)  has shown 


to be more than seven years. The development of an alternative material with equal properties to 


substitute PTFE required basic research with uncertain outcome and unknown time consumption. 


Additionally, the approval process of the new substance itself will consume years before being able 


to start a product development process. The approval process for medical devices, especially for 


permanent implants of all sorts in all markets worldwide, using new, completely unknown properties 


within the dedicated application requires an undefined amount of time. This is due to the fact that 


the regulations for medical devices worldwide require sound investigation of the material, both, in 


vitro and in vivo i.e. animal testing, but particularly in humans as part of clinical control studies before 


submission to the notified bodies. Clinical studies are not only highly regulated involving many in-


stances like ethics committees, competent authorities, hospital physicians and adequate patients 


but are extremely time consuming as most of the involved steps can only be performed one after the 


other after the medical device has been finally designed. In consequence, the actually conceded 


13.5 years derogation for the use of PFAS in medical implants is by far not sufficient to get approval 


for new products consisting of newly developed, ground-breaking materials. It must be taken into 


account that the notified bodies by far did not conclude the MDR approval of former MDD devices 


and there is a large deficiency in personnel capacities of the notified bodies, critically delaying the 


MDR approval of persisting products. For the next years, there will not be sufficient capacities of the 


notified bodies to carry out approval of products of completely new substances. 


Finally, after the 13.5 years derogation, no more stent grafts for the given indications could be com-


mercially sold, as all competitors also underlie the PFAS restriction due to their graft material selec-


tion. A regress in terms of endovascular procedures would subsequently follow with the necessity 


for open surgery and slower recovery of the patients, thus increasing costs for the health care sys-


tem. Shorter hospitalization is highly preferred due to hospital staff utilization (e.g. see COVID). Ad-


ditionally, synthetic grafts for open surgery are also very often made from ePTFE so that a conver-


sion back to open surgery will not minimize PTFE consumption. 


As the successful substitution of PTFE and ePTFE by currently non-known materials is highly un-


certain, there is also the risk for Bentley to lose the whole product spectrum, causing thousands of 


patients suffering from deteriorated medical treatment or even losing their life through non-availability 


of adequate medical devices. To give an impression of the importance of the products: the BGA 


implant has an estimated market share of 80% in its product group for the given indications and there 


is no viable alternative to that product, especially none containing no ePTFE covering.  


Based on the given facts, we propose to give a general time-unlimited derogation for PTFE. This 


proposal is based on the fact that PTFE is a PFAS substance of no concern to human health or the 


environment (see also the following section Situation of PFAS restrictions in non-EU countries). 


Ordered quantities are very low in the medical industry (see for example the annual PTFE consump-


tion of Bentley). If just the medical device industry got a time-unlimited derogation, the supply chains 


of PTFE would become very weak, as many chemical companies synthesizing PTFE resin and many 


PTFE processors rejected their production of raw materials and semi-finished products due to un-


profitable annual production. Consequently, this would just be a theoretical derogation for the medi-


cal industry, as the supply chains collapsed. This process has already begun as former PTFE resin 
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suppliers will stop their production in the foreseeable future, leading to material changes for the 


medical device industry that are complicated from a regulatory point of view. 


 


Assessment on PFAS emission potential 


A potential emission of PFAS within the Bentley process chain was assessed. Along the process 


chain there is no risk for PFAS emission as the semi-finished ePTFE tubing is only cut in sections of 


the necessary length and then the metal scaffolds are covered by those ePTFE tube sections. There 


is no risk for degradation or abrasion of the ePTFE covers. The PTFE protective sheaths and tubings 


used in the delivery system are also bought as semi-finished parts and just assembled. There is also 


no risk for degradation or abrasion of PTFE that could release PTFE particles or short-chain PFAS 


substances. 


 


Situation of PFAS restrictions in non-EU countries 


The Australian Government PFAS task force is responsible for whole-of-government coordination 


and oversight of Australian Government responses to PFAS contamination. On their website the 


PFAS task force states the following: 


“TeflonTM is a trade name for the chemical 'polytetrafluoroethylene' (PTFE). PTFE is a member of 


the PFAS family but it has a different structure from PFOA, PFOS or PFHxS, which gives it different 


properties. 


There are several important differences between the properties of Teflon (PTFE) and 


PFOA/PFOS/PFHxS: 


 PTFE is not soluble in water - PFOA, PFOS and PFHxS are soluble in water. 


 PTFE is too large and too insoluble to be absorbed by organisms - PFOA, PFOS and 


PFHxS are readily absorbed by organisms that eat/drink contaminated food/water. 


 PTFE is not toxic to animals - PFOA, PFOS and PFHxS have a range of toxic effects in ani-


mals. 


These differences mean that regulators do not consider PTFE (Teflon) to be a chemical of concern 


to human health or the environment. 


The link between PFOA and Teflon is that PFOA is used to help make Teflon. However, it is important 


to emphasis that PFOA is not an ingredient in Teflon - it is simply added to the reaction vessel to 


help make Teflon, and is removed at the end of the process. Therefore, Teflon should not contain 


PFOA. There are strict standards in place to help ensure that Teflon does not contain PFOA.” 
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Conclusion 


To conclude, a general unlimited derogation for the use of PTFE is proposed. There is no viable 


substitute for PTFE in the foreseeable future equaling only some of the unique properties of PTFE 


(and other fluoropolymers). For PTFE, the undenied hazardous potential of many PFAS is not seen, 


as the long-chain PTFE molecule is highly inert, non-mobile, does not accumulate and is non-toxic. 


It was evidently shown that the functionality of modern balloon-expandable stent grafts is directly 


linked to the PTFE material properties in most aspects. Additionally, our concerns on collapsing 


supply chains were discussed if there was just a time-unlimited derogation for PTFE in the medical 


device industry. Taken these facts together, there is enough evidence to justify the further use of 


PTFE on the base of a benefit-risk analysis. Quality of medical treatment and patient outcomes would 


deteriorate as a direct consequence of a PTFE restriction. 


 


 


Annex 


 


Figure 1: Young's modulus of PTFE in comparison to TPU and PE-UHMW 
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Figure 2: Tensile test diagrams (internal testing) of ePTFE graft material samples in tensile direction perpendicular to the 
fibrils 


 


  


Figure 3: Tensile strength of PTFE in comparison to TPU and PE-UHMW 
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Apr 25, 2023 
 


Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Apr 25, 2023 
 


Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


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


p316–334. 


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


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


p326–354 


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


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 
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Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


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


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


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







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


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


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


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


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


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


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


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


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


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







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


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


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


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







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


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


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


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







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  
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p316–334. 
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p326–354 
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3: German Environment Agency, Reducing chemical input into water bodies – 
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Grease is a lubricating oil of medium to high viscosity. 


 


The composition consists of a base oil and a thickening agent to increase viscosity. 


 


As the base oil, PAO, silicon oil, perfluoropolyether oil, etc. are mainly used. 


Inorganic particulate matter, PTFE powder, etc. are used as the thickening agent. 


the base oil of grease does not originally have a very high viscosity , it often happens that only 


the base oil oozes out of the grease and spreads. 


 


the base oil diffuses, the lubricating performance gradually deteriorates . To prevent this, a 


fluorinated base oil diffusion inhibitor is added. 


 


By adding a small amount of the fluorine-based base oil diffusion inhibitor to the grease, the 


outflow of the grease base oil can be prevented. 


Therefore, in order to maintain long-term lubricity of grease, it is necessary to add a fluorine-


based compound. 


 


This function is obtained by the effective action of the fluorine-based oil repellency. 


 


Silicon compounds and the like are conceivable as substitutes, but these substances do not 


have oil repellency, so satisfactory results cannot be obtained in terms of performance. 


 


compound name oil repellency 


(hexadecane contact angle) 


The fluorine 


compound 


69° 


silicon compound 15° 


Urethane 


compound 


Not measurable (contact angle of 10 


degrees or less) 


acrylic compound Not measurable (contact angle of 10 


degrees or less) 


epoxy compound Not measurable (contact angle of 10 


degrees or less) 


polyethylene Not measurable (contact angle of 10 


degrees or less) 


polypropylene Not measurable (contact angle of 10 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


Please also refer to the following patents for these functions. 


 


(Reference Japanese Patents 7072864, 7082811, 7212359) 


degrees or less) 


ABS Not measurable (contact angle of 10 


degrees or less) 


Nylon 66 Not measurable (contact angle of 10 


degrees or less) 


Polyimide Not measurable (contact angle of 10 


degrees or less) 


polyamide Not measurable (contact angle of 10 


degrees or less) 






