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



General comments and answers to specific information requests

Specific information requests:

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

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

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

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

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

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

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

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

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

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

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

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

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

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




















	5908
	Date:
2023/06/28  09:29
Content:
Hazard or exposure
Baseline
Information on alternatives
Information on benefits
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Austria
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
Trade secrete, sensitive customer information, company know how
	General Comments:
Attachment to Sector “Chemical Industry”
Specific Use case: Gas scrubbers

Frequently chemical processes have by-products like Cl, HCl, HF, SOx or PFAs, that are contained in the exhaust air. In many cases these by-products are extremely aggressive and dangerous to health and to the environment. For the protection of the environment and employees, manufacturers are required by law to reduce/eliminate emissions of such poisonous gases. Thus, special, corrosion resistant gas scrubbers are needed, that are fully resistant to the chemicals.

Depending on the industry and process different kinds of gases are created, which vary in the concentration and temperature. Table 1 will show examples of typical processes and created gases in the chemical industry [1]. The combination of media, concentration and temperature generates a strongly corrosive media. Thus, special corrosion resistant gas scrubbers are needed that are fully resistant to the chemicals.

Pickling of standard steel / HCl
Pickling of stainless steel / NOx (NO2/NO), HF
Electroplating / Chrome - VI, Nickel, Aerosol
Hot-dip galvanise / HCl, Ammonium chloride, solidified zinc vapours
Sewage sludge drying / NH3, H2S
Battery production / H2SO4, Aerosol
Ceramic production / NH3
Chemical industry general / SO2
Foundry / Ammonium
Rubber production / Chlorine
Fertilizer production / Chlorine
Production and processing of Fluoropolymers / HF, PFAs

Experience has shown that steel structures, FRP structures or lined equipment (like rubber linings) are not able to handle most of these very harsh operation conditions.

An optimal solution for solving such heavy corrosion problems in gas scrubbers is the usage of fluorinated melt-extruded thermoplastics. Well-established manufacturing methods for the construction of such scrubbers, like solid construction, bonding to steel, FRP lining (dual-laminate), provide solutions suitable up to high temperatures, see ANNEX I,II and III

We therefore request full exemption of all fluoropolymers like PVDF, ECTFE, FEP and PFA from the restriction proposal.

	
	
	Answer to specific info request 1:
The specific Sector “Gas scrubbers” is not listed in Annex XV.

	
	
	Answer to specific info request 2:
Depending on the chemicals, their temperature and concentration, the corrosion protective lining is selected. Either PVDF, ECTFE, FEP or PFA is used with thickness typically ranging from 2 mm up to 5 mm. Additionally accessories like welding rod, pipes, fittings and stock shapes are need.  The larger volume of fluoropolymers used in our company is already produced without the use of fluorinated polymerization aids. To further reduce the risk of emitting small molecular PFAS from the fluoropolymers, most of our suppliers have already announced that they will change their production process to non-fluorinated polymerization aids in the future. Our company plans to use polymers produced with non-fluorinated polymerization aids as soon as they become available.  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 expected to be HF, also some small molecular PFAS are expected to emit. 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 (which can be lined with fluorpolymers to prevent them from corrosion), before released into the environment. We are committed to implement an emission control strategy to detect PFAS emission and to capture them during processing.  We have state of the art technologies in place to avoid loss of fluoropolymer during the production our facility. We capture and recover fluoropolymer waste during manufacturing in processing for recycling. In case recycling is not possible the fluoropolymer-waste is fed into the waste stream in line with current laws and regulations. Incineration is said to effectively destroy PFAS if temperatures are above 850 °C.   Storage and handling Proper Packaging avoids PFAS loss during the transportation and storage. After production, products are packed and stored properly.  The use-phase:  Sheets made from fluoropolymers are used for the lining of gas scrubber equipment (typically columns with diameters from Ø 500 mm up to 2500 mm). It must also be considered that fluoropolymers are installed in the inside area of the tank only.  End-of-life:  Equipment which is decommissioned after service life (~10-20 years depending on the application) can be collected and deposited or incinerated according to the state of the art and in line with laws and regulations.

	
	
	Answer to specific info request 6:
The production and handling of chemicals can lead to highly aggressive process gases which are extremely corrosive and dangerous to health. For the protection of the environment and employees, manufacturers are required by law to reduce/eliminate emissions of such poisonous gases. Depending on the industry and process different kinds of gases are created, which vary in the concentration and temperature.  a) see ANNEX  b) Various, reliable, internationally accepted chemical resistance lists/tables (e.g. DVS Codes 2205-1, ISO TR10358; Compass Corrosion Guide), information supplied by the raw material supplier confirm the superior chemical resistance of fluoropolymers against many chemicals.  Additional advantages of this material are: - Well approved installation techniques - Good long-term experience with lifetimes of up to 20 years - Due to the very low surface energy of fluoropolymers, a low wettability on the plastic surface can be detected. In terms of chemical processes, a deposition of particles on the liner material is not desired by thinking of cleaning and maintenance - Flame resistance (UL94 classification V0) - Physiological non toxic - Fluoropolymer linings offers simple repair options since the sheet can be welded again after proper preparation in the case of mechanical or thermal damages.  c) see ANNEX  d)  Various, reliable, internationally accepted chemical resistance lists/tables (e.g. DVS Codes 2205-1, ISO TR10358; Compass Corrosion Guide) , information supplied by the raw material supplier confirm the superior chemical resistance of fluoropolymers against many chemicals. While other materials (e.g. PE, PP, PVC, rubber, …) can only handle mild chemicals and lower concentrations, for many applications only the combined properties as exhibited by fluoropolymers enable feasible and economic solutions. Due to the presence of Chlorine and Fluorine in combination with changes in the concentration and pH-Range metals do not show such an universal chemical resistance as pitting corrosion, crevice corrosion has to be expected. At least no cost effective steel materials are available  In case of rubber lining systems a limited chemical resistance and operation temperature has to be expected. The amount of filler material, plasticizer and vulcanization has a major influence on the chemical resistance, permeation properties and bonding strength of a lining material. There are several case studies in which a rubber lined equipment was replaced by a fluoropolymer lining system to reach a longer service lifetime of the system.  e) Our company is not active in metals, and we do not have the know-how to evaluate possibilities except for polymers.  f) no info  g) see ANNEX



	5909
	Date:
2023/06/28  09:31
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
Dear Ladies and Gentlemen, 

We develop, produce and distribute solutions for the industrial automation sector. 

Our customer base comes from a wide range of industries with very specific requirements. In order to meet these requirements, PFAS are not easy to replace at the current state of affairs. New developments and substitutes require a lot of time and resources to be integrated into robust products and to replace the currently existing solutions. Short transition periods are unrealistic and would not lead to a sustainable result. 

We talk about long lifetimes of our products, we can only guarantee these if we have sufficient knowledge of the replacement material. The characteristic of longevity is one of the most important reasons for our customers to buy a product from us.  

With regard to CO2-neutral manufacturing, waste reduction and a healthy economy, PFASs are currently essential for us. Harsh and excessive regulation would harm us, as well as many of our competitors within the EEA, and would not lead to the sustainability we stand for.Dear Ladies and Gentlemen, 

We develop, produce and distribute solutions for the industrial automation sector. 

Our customer base comes from a wide range of industries with very specific requirements. In order to meet these requirements, PFAS are not easy to replace at the current state of affairs. New developments and substitutes require a lot of time and resources to be integrated into robust products and to replace the currently existing solutions. Short transition periods are unrealistic and would not lead to a sustainable result. 

We talk about long lifetimes of our products, we can only guarantee these if we have sufficient knowledge of the replacement material. The characteristic of longevity is one of the most important reasons for our customers to buy a product from us.  

With regard to CO2-neutral manufacturing, waste reduction and a healthy economy, PFASs are currently essential for us. Harsh and excessive regulation would harm us, as well as many of our competitors within the EEA, and would not lead to the sustainability we stand for.
Another issue for us is the supply of materials, especially electronic components. The market is very tight and a regulation and thus artificial shortage in the EU market will lead to a further escalation of the situation. This would also be an additional competitive advantage for all manufacturing companies outside the EU. 

The many issues we have to face as a company slow down every development process and thus our ability to innovate. Our product portfolio comprises about 29,000 products. We manufacture these from about 150,000 different individual components and materials. The mass alone does not allow for an in-depth analysis and for the mass of products we also need the right alternatives. 

We also stand for a restriction of PFAS, but not indiscriminately across everything, but where it is sensible, sustainable, ecologically and economically justifiable.

We ask for a longer transition period of at least 10 years and to establish broad and long-term exemptions for certain classes of substances and products, for example for fluoropolymers and for professional and industrial use.

We request to limit the regulation to proven SVHC and thus counteract this arbitrariness.



	5910
	Date:
2023/06/28  09:53
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra som det är och hoppas det kommer att antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier! Jag är beredd att varor kan få försämrade egenskaper, till exempel att regnjackan inte är lika vattentät eller att mobiltelefonen blir större och tyngre än idag om det gör att PFAS kan sluta användas.



	5911
	Date:
2023/06/28  09:59
Content:
Hazard or exposure

Type:
Individual
Country:
Sweden
	General Comments:
Because of its long life it is crucial to understand it needs to be banned if and when it is having a negative effect upon human and all other life. After watching the documentary 'The Devil we know' I beame horrified how exposure to this sort of chemical when freely exposed to it can kill and deform animals and humans. Its not ethical to keep ignore the hazardous effects of letting this substance leak out in our waters and land when it is not a substance that is necessary or safe. Therefore i hope all these sort of group f chemical should be banned for our future generations of babies and becoming mothers and all of our living creatures . This chemical is not necessary for survival why then expose humans to it? No thanks I say Thank you for your time.



	5912
	Date:
2023/06/28  10:03
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Det är otroligt viktigt att förbjuda PFAS och att förslaget går igenom i sin helhet då dessa ämnen har en starkt negativ påverkan på miljön och människors hälsa. Både företag och privatpersoner måste vara beredda att ställa om till en mer hållbar produktion och konsumtion, även om det kan innebära att varor och produkter kan upplevas få en försämrad funktion eller bli dyrare. Människors hälsa och en natur utan skadliga miljögifter måste gå före eventuella kommersiella intressen.



	5913
	Date:
2023/06/28  10:19
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Finland
	General Comments:
I find that the proposal is good as it is, and shall be adopted as such. It is our generation's responsibility to stop the use of persistent chemicals, and I as a consumer do  not mind if products lose certain qualities, i.e. if the rain coat is less water repellent.



	5914
	Date:
2023/06/28  10:36
Content:
Information on alternatives
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
The file submitted contains company identifiable information.
	General Comments:
-

	
	
	Answer to specific info request 1:
Sector: Electronics and semiconductors:  Sub-uses: Semiconductors

	
	
	Answer to specific info request 7:
We provide specific information on Photo-imageable materials in the confidential attachment.



	5915
	Date:
2023/06/28  10:57
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Begränsningsförslaget i sin nuvarande form bör godkännas utan ändringar enligt min uppfattning. Även om det skulle resultera i varor som inte fullt når upp till nuvarande varor i kvalitet tex regna visande plagg. PSAS får värre konsekvenser än att jag blir lite blöt i störtregn. Deras långlivade egenskaper gör att kommande generationer får betala för vår egoism. Godkänn det nuvarande begränsningsförslaget.



	5916
	Date:
2023/06/28  11:04
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker begränsningsförslaget är bras om det är och hoppas det ska antas utan att urvattnas. För mig är det mycket viktigt att stoppa långlivade kemikalier i naturen. Jag är beredd att varor kan få sämre egenskaper. Det är ok med mig.
Sluta använda PFAS och att det hamnar i naturen.



	5917
	Date:
2023/06/28  11:07
Type:
Individual
Country:
Sweden
	General Comments:
-

	
	
	Answer to specific info request 1:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 2:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 3:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 4:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 7:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 8:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 9:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.

	
	
	Answer to specific info request 10:
We learned about the negative effects on our university course. Please, let's try to give our children better living conditions without PFAS.



	5918
	Date:
2023/06/28  11:06
Content:
Hazard or exposure
Environmental emissions

Type:
Individual
Country:
Sweden
	General Comments:
Vi måste stoppa utsläpp av långlivade kemikalier - då spelar det mindre roll om regnjackan blir mindre vattentät än idag.



	5919
	Date:
2023/06/28  11:09
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra som det är och hoppas att det kommer antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier! Jag är beredd att varor kan få försemrade egenskaper, tex att regnjackan inte är lika vattentät eller att mobiltelefonen blir större och tyngre än idag, om det gör att PFAS kan sluta användas.



	5920
	Date:
2023/06/28  11:12
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra som det är och hoppas att det kommer antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier! Jag är beredd att varor kan få försemrade egenskaper, tex att regnjackan inte är lika vattentät eller att mobiltelefonen blir större och tyngre än idag, om det gör att PFAS kan sluta användas.



	5921
	Date:
2023/06/28  12:08
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
I think that the limitation proposal Is good as it is now, and hope it will be adopted without being watered down. For me, it is very important that we stop the release of long-lived chemicals! I am prepared that goods may have deteriorated properties. For example, that the rain jacket is not as waterproof or that the mobile phone is getting bigger and heavier than today, if it means that PFAS can stop being used.



	5922
	Date:
2023/06/28  12:14
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningförslaget är bra som det är och hoppas att det kommer antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier!! Jag är beredd att varor kan få försämrade egenskaper, tex att regnjackan inte är lika vattentät eller att mobiltelefonen blir större och tyngre än idag, om det gör att PFAS kan sluta användas.



	5923
	Date:
2023/06/28  14:24
Content:
Scope or restriction option analysis
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Festo SE & Co. KG
Org. country:
Germany
	General Comments:
As a category, mechanical engineering was completely left out. Wherever automation replaces human labour, fluoropolymers are used in specific processes. There is no category for devices or machines that are used to produce vaccines, medicines, medical products, semiconductors, food packaging, food filling, printing products, textiles, PV modules, etc. However, machines are needed that can produce these products and fluoropolymers are often used there. However, machines are needed that can manufacture these products and fluoropolymers are often used in valves, hoses and many other components.

The proposed restriction does not distinguish between fluoropolymers (such as PVDF, ETFE, PCTFE, PFA and PTFE and fluoroelastomers - FPM/FKM, FFPM/FFKM, FVMQ) and other PFAS. Fluoropolymers have unique properties such as exceptionally good temperature and chemical resistance, etc.
This combination of properties makes substitution with alternatives in certain applications impossible as of today. In addition, fluoropolymers are different from other PFASs and do not have the problematic environmental and toxicological profiles associated with some PFASs. Furthermore, fluoropolymers are classified by the OECD as "PLC" = Polymer of Low Concern).

	
	
	Answer to specific info request 1:
As a category, mechanical engineering was completely left out. Wherever automation replaces human labour, fluoropolymers are used in specific processes. There is no category for devices or machines that are used to produce vaccines, medicines, medical products, semiconductors, food packaging, food filling, printing products, textiles, PV modules, etc. However, machines are needed that can produce these products and fluoropolymers are often used there. However, machines are needed that can manufacture these products and fluoropolymers are often used in valves, hoses and many other components.

	
	
	Answer to specific info request 2:
Our products are components for automation and mechanical engineering and are used in many industries. A large proportion of the fluoroplastics and fluoroelastomers used in our products are lost in the end-of-life phase as built-in components in the recycling of metals, because they are melted down together with the metal scrap, or they are incinerated in waste incineration plants as industrial waste at very high temperatures of more than 800°C. As components for mechanical engineering, our products are mainly made of metals (aluminium, steel, copper), and the seals and housings used are melted down as a small proportion during recycling.  In both the recycling processes for metals and the thermal utilisation of plastics in waste incineration plants, this is done at temperatures above 800°C. This ensures that the materials contained in the product are not lost. This ensures that the PFASs present in the product are destroyed. With proper incineration or recycling, no PFASs are released into the environment.  Appropriate control systems must be installed to ensure that these processes function properly. Mechanical engineering is also obliged to audit these processes again and again.  With the shortage of fluorspar as a raw material looming in the medium term, it is absolutely necessary to implement recycling cycles in the next few years in order to keep the fluoropolymers in the cycle. In closed processes, this can and must function without emissions.

	
	
	Answer to specific info request 5:
The total tonnage of fluoroplastics, fluoroelastomers and PFPE greases processed by us in 2020 is about 80t. The quantity was included in the categories "Construction products", "Food contact materials and packaging" and "Electronics and semiconductors".  However, this quantity went into machines for the production of these products.

	
	
	Answer to specific info request 6:
The green category of Table A.1. also lacks applications, e.g. processing and filling of food, equipment for the manufacture of medical products, equipment for the manufacture of electronics, etc. The category "mechanical engineering and components for mechanical engineering" is not to be found in the Annex XV Report. However, this sector is enormously important for the production of many products that are essential for our society. For the production of medicines, foodstuffs, textiles, fuels, etc., valves, drives, hoses and many other components are needed in machines in which fluoropolymers must be used as seals, greases, etc., because the production conditions make materials with the unique property profile of fluoropolymers necessary. Machines go into all industries and components for machines can be used in all the applications mentioned.

	
	
	Answer to specific info request 7:
Fluoroplastics, fluoroelastomers are already used today only if there are no equivalent alternatives due to their high price 75% of our product range is affected by a PFAS restriction. We would no longer be able to manufacture 35% of our products and thus no longer be able to serve the essential applications in mechanical engineering already mentioned. Alternative materials are conceivable for 40% of our products, but would severely restrict the range of application and performance of our products and then also of the machine. However, the qualification of these alternatives would take a very long time of at least 5 years and would be associated with corresponding additional costs.

	
	
	Answer to specific info request 10:
There is a dynamic development in this field, but for many of the 10,000 PFAS there is still no clear detection method. In addition, experience has shown that the testing capacities of the testing laboratories are very limited. The proposal to involve testing laboratories for the detection of PFAS is currently unrealistic, considering the number of laboratories that can perform the detection and the number of products to be tested. We are convinced that such an obligation cannot be implemented when the regulation comes into force and would have to be provided with a generous transition period.



	5924
	Date:
2023/06/28  14:40
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
For me it is Bert important to forbid harmful chemicals. I do not mind that some products will have lower quality, it is more important that they do not contain PFAS and other toxic chemicals.



	5925
	Date:
2023/06/28  15:03
Content:
Scope or restriction option analysis
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
-

	
	
	Answer to specific info request 1:
Sektor: Elektronik, Maschinenbau und Automatisierungstechnik  Verwendung: ANHANG XV Keine Ausnahme, Einsatz in der Fertigung / Herstellung von Elektronikbauteilen / Geräten zum Vergießen von elektronischen Bauteilen und Sensoren. Für eine längere Lebensdauer und Funktionalität. Einsatzbereich ausschließlich im B2B Bereich.  PFAS wird in den verschiedensten Anwendungen in der Elektronik eingesetzt. Anwendungen wie die Hartkunststoffe, Gummi, Dichtungsmittel, Vergussmassen, Harze, Klebebänder und Öle. Außerdem werden viele PFAS-haltige Produkte verwendet, um die hohen Qualitätsanforderungen wie Entflammbarkeit, Dichtigkeit, Isolation, Chemische Beständigkeit, Stoß- und Erschütterungsbeständigkeit zu erfüllen.

	
	
	Answer to specific info request 2:
Die prozentualen Anteile der Emissionen sind wie folgt: - Die Herstellungsphase 0 % - Die Nutzungsphase 0 % - Die End-of-Life-Phase 100 %.  Es werden keine PFAS in die Umwelt freigesetzt. PFAS wurden früher zum Teil bei der Polymerisation von Fluorpolymeren verwendet. Mit einer einzigen Ausnahme verwenden die großen Hersteller keine PFAS mehr bei der Herstellung von PTFE-Granulat (Suspension). Auch bei der Herstellung von PTFE-Emulsionsware (Pasten) ist der Ersatz von PFAS bei einem Hersteller in vollem Gange. Andere Hersteller haben ihre Kreisläufe geschlossen, so dass PFAS-kontaminiertes Wasser nicht mehr ungewollt in die Umwelt gelangen kann.

	
	
	Answer to specific info request 3:
Im Verbrennungsprozess gibt es keine Emissionen aus Fluorkunststoffen. Bei der kontrollierten Verbrennung entsteht aus PTFE hauptsächlich Kohlendioxid und Fluorwasserstoff, der durch Filtersysteme in Müllverbrennungsanlagen mit europäischen Standards in ungiftigen Flussspat umgewandelt wird (Quelle: Internet, Artikel zum Verbrennungstest von W.L. Gore & Associates aus 2019 - https://www.ispo. com/maerkte/gore-tex-no-danger-when-burning-ptfe). Es können sich auch Oxide der jeweiligen Füllstoffe bilden. Abfälle von reinem PTFE / TFM aus der Produktion (Späne o.ä.) werden einem Recyclingprozess zugeführt. Daraus werden Rezyklate hergestellt, die nun sehr gute Materialeigenschaften aufweisen. Bei der Verbrennung oder durch andere Umwelteinflüsse (Verwitterung) entstehen keine PFAS.

	
	
	Answer to specific info request 8:
Verwendung: ANHANG XV Keine Ausnahme ANHANG A.3.12.  Elektronik und semiconductors_Table A.48. Verwendung und Eigenschaften von PFAS in der Elektronikindustrie, identifiziert durch stakeholders._Coating von elektronischen Bauteilen Funktionen: Hitzebeständigkeit, Feuchtigkeitsbeständigkeit, chemische Beständigkeit Verwendung: < 1 t / Jahr [Nützlichkeit, Vorteile] Fluorierte Klebstoffe haben unvergleichliche Wärme-, Feuchtigkeits-, chemische und elektrische Isolationseigenschaften sowie Stabilität, die in jeder Anwendung eine dauerhafte und dauerhafte Leistung bietet und dazu beiträgt, die Lebensdauer von Produkten wie Automobilen zu verlängern.  die in rauen Umgebungen eingesetzt werden. Über alternative Materialien Hitzebeständige Klebstoffe wie Silikon- und Epoxidklebstoffe sind auf dem Markt erhältlich, aber sie haben nicht die gleiche Hitzebeständigkeit, Feuchtigkeitsbeständigkeit, chemische Beständigkeit und elektrische Isolierung wie Fluorklebstoffe. Wir sind der Meinung, dass die vorgeschlagenen PFAS-REACH-Verordnungen dazu führen sollten, dass fluorierte Harze von jeglichen regulatorischen Maßnahmen im Rahmen der REACH-Verordnung ausgenommen werden, wobei ihre Bedeutung für die sichere Verwendung und Anwendung fluorierter Harze anerkannt wird, indem verschiedene PFAS-Gruppen nach ihren jeweiligen Risikobewertungen und Merkmalen unterschieden werden. Insbesondere fordern wir, dass fluorierte Klebstoffe und ihre Rohstoffe, fluorierte Harze, als zeitlich unbegrenzte Verwendungszwecke von den PFAS-Vorschriften ausgenommen werden, da sie ihre Bedeutung anerkennen.



	5926
	Date:
2023/06/28  15:05
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
The proposed restriction on the manufacture, placing on the market and use of PFAS is an important initiative to safeguard health and wealth of humans and environment. The scientific evidence for the ecotoxicological impact of PFAS is getting solid, and therefore it is important that the proposed restriction is indeed pursued. As a way of mitigating the potential irritation in the general public on a potentially negative impact on e.g. rain coat water persistence could also be included in the proposal. Hence, by informing the public about the risks with PFAS and why a restriction could give a negative impact on a product that is dependent on PFAS for its intended use, a general understanding in the public may be settled. It may also be appreciated that a number of manufacturers have already found alternatives to PFAS in their manufacturing, which may mitigate negative impact on product availability in market areas where PFAS is currently used.



	5927
	Date:
2023/06/28  15:07
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
DIGITALEUROPE
Org. country:
Belgium
Attachment:

 
	General Comments:
On behalf of our members, DIGITALEUROPE requests that the following derogations should be added to the EU PFAS restriction (DIGITALEUROPE is currently gathering technical information to
support additional derogation requests):
1) Spare parts for repair of finished consumer electronic equipment already placed on the market,
2) Spare parts for repair of finished professional business-to-business electronic equipment already placed on the market,
3) Re-supply of articles already placed on the market (pre-owned products)

These derogations are critical to help achieve EU goals of avoiding premature obsolescence and for compliance with laws promoting product longevity. The concepts of “right to repair” and allowing
resale of pre-owned products have been broadly incorporated into other EU substance restrictions, and other EU REACH restrictions, and it is essential to incorporate them into the EU PFAS restriction to avoid major market disruptions.

Please see in attachment our detailed request.

	
	
	Answer to specific info request 1:
Electronics



	5928
	Date:
2023/06/28  15:11
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
HYDAC Group of Companies
Org. country:
Germany
Attachment:
<redacted>
	General Comments:
-

	
	
	Answer to specific info request 1:
Available information is summarized in the appendix.

	
	
	Answer to specific info request 2:
Available information is summarized in the appendix.

	
	
	Answer to specific info request 3:
Available information is summarized in the appendix.

	
	
	Answer to specific info request 5:
Available information is summarized in the appendix.

	
	
	Answer to specific info request 6:
Available information is summarized in the appendix.

	
	
	Answer to specific info request 7:
Available information is summarized in the appendix.



	5929
	Date:
2023/06/28  15:52
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Baseline
Description of analytical methods
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Berghof Fluoroplastic Technology GmbH
Org. country:
Germany
Attachment:

 
<redacted>
Privacy statement:
The confidential attachments include sensible company information (i.e. revenue, supplier information, etc.). Also not open access literature is attached due to possible copyright. It also contains sensitive, confidential customer information. The parties recognize that Confidential Information is unique and valuable and that disclosure or use in violation of this agreement may result in irrepa-rable harm to the discloser for which monetary compensation alone may not provide an adequate remedy. Therefore, the parties agree that in the event of a breach or threatened breach of confidentiality, the discloser shall be entitled to specific performance and injunctive or other equitable relief as a remedy for any breach or threatened breach without the necessity of posting a bond. Any remedy shall be in addition to, and not in lieu of, any equitable relief in the form of damages.
	General Comments:
We decided to submit a non-confidential and confidential report (attachments section IV an section V) to elaborate in detail on all the important topics addressed in the ECHA public consultation request. It is recommended to ECHA examiners to evaluate the confidential report, since more detailed and business related data could be provided. Please note that due to time constraints, this document may not include all detailed information about the ‘missing uses – Analysis of alternatives and socio-economic analy-sis’, but further submissions by Berghof Fluoroplastic Technology will provide this information during the course of the public con-sultation. A summary is given below, but note that all detailed information with supporting references and data is presented in the attachments!

Summary:

Scope or restriction option analysis:
The scope of our contribution is the processing of fluoropolymers in general, PTFE in particular and more specifically: suspension PTFE. It should be noted that Berghof Fluoroplastic Technology solely processes PTFE manufactured by suspension polymerization (i.e. sPTFE) to obtain sintered PTFE products to serve i) high-density/solid PTFE, ii) porous PTFE, iii) optical PTFE. It is known and confirmed by multiple sPTFE suppliers, that sPTFE does not require PFAS-based processing aids in their manufacturing process. Berghof Fluoroplastic Technology endeavor a supply chain, from raw material to shipped products, without PFAS-of-concern.
The consumption of all PTFE types worldwide and in western Europe is 190 and 35 Mio. kg respectively. The suspension PTFE mar-ket size is estimated to reach 1.500 Mio US$ by 2027 after growing at a CAGR of 7,2% from 2022 to 2027.
PTFE is a high performance polymer with a unique set of properties, e.g. temperature range from -250 to +260°C, universal chem-ical resistance, hydrophobic properties, excellent dielectric properties, amongst many others. This makes it an extremely valuable materials for the use in many different industries.

Hazard or exposure:
PTFE is a polymer of low concern (PLC) in terms of its potential environmental and human health impacts. To this, it is important that suspension PTFE is manufactured without the use of PFAS-of-concern. To confirm this, two other information sources are given related to hazard or exposure, i.e. i) safety data sheets and ii) statements of compliance (e.g. food contact material, USP class VI).

Environmental emissions:
During PTFE processing, emissions of PFAS-of-concern due to heating of the PTFE in the sintering process does not occur.
Berghof Fluoroplastic Technology has taken measures to further optimize the use of resources to meet the criteria of ‘Operation Clean Sweep’. Berghof Fluoroplastics Technology is an official partner of the 3M’s worldwide unique Fluoropolymer Up-Cycling Project. More than 95% of the generated waste of the production process is reused or recycled! Just a very small portion is too much contaminated (e.g. dirt) and leaves the factory for incineration. It is shown in scientific studies that municipal incineration of fluoropolymers using best available technologies is not a significant source of PFAS and should be considered an acceptable form of waste treatment. The relation between PTFE and its global impact as microplastic (MP) in marine environment was investigat-ed and it was concluded that PTFE plays a medium role when it concerns microplastics. sPTFE at Berghof Fluoroplastic Technology is used for industrial and high tech products only and is not directly applied as consumer goods. Therefore, the contribution of sPT-FE to microplastics is estimated very low. PTFE has a high molecular weight, no water solubility and volatility, therefore they are not expected to degrade to lower molecular weight PFAS.
 
Baseline:
Berghof Fluoroplastic Technology processes PTFE to make a wide variety of PTFE components consisting of high-density/solid PTFE, porous PTFE and optical PTFE for various industries: Semiconductor industry, laboratory equipment/technology, automotive, aerospace, chemical industry, industrial processing, electronics and electrical equipment, photonics (optical industry / light meas-urement), food & beverage, medical technology.

Information on alternatives:
PTFE is a high performance material and has many beneficial properties, especially the combination of these properties makes the difference in comparison to alternative materials. High performing polymers permit exceptional end-use-applications, special-ized products at high costs. In general, it can be stated, that PTFE will only be applied, when this is really required for the applica-tion, otherwise a less costly material will be chosen. PTFE is not used for conveniency, but for high-end products where a certain combination of properties is really necessary (essential use!).

Other socio economic analysis (SEA) issues:
As soon as the restriction takes effect, it is expected that Berghof Fluoroplastic Technology will lose a very large share of the total revenue which is related to European business. Customer and industry/application demands cannot be met anymore and no com-petitive products can be offered. Relocating the production of Berghof Fluoroplastic Technology to outside Europe is the only al-ternative for the company to remain. This will result in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. It will be a challenge (or an impossible mission) to compensate the revenue of the European market outside of Europe.
This does not have an impact solely on Berghof Fluoroplastic Technology but on whole Berghof Group as well. The existence of the total Berghof Group is highly endangered because of the entanglement of the PTFE products in the Berghof Group. Other subsidi-aries, i.e. Berghof Products + Instruments and Gigahertz Optik cannot apply these high-quality products with fit-to-purpose proper-ties anymore. The high-value products cannot be offered in the market anymore in a fair and competitive way. Berghof Fluoro-plastic Technology is a significant pilar for the Berghof Company. It can be concluded that the impact of a possible fluoropolymer ban will be devastating to the Berghof Group and its further existence is extremely doubtful.

Request for exemption:
Berghof Fluoroplastic Technology cannot comprehend the possible ban of fluoropolymers in general, PTFE in particular and more specifically: suspension PTFE. This fluoropolymer type is a polymer-of-low-concern and can be manufactured without using fluori-nated production aids, like fluorosurfactants. It is already confirmed by various sPTFE manufacturers that PTFE applied at Berghof Fluoroplastic Technology is manufactured with no such production aids. Berghof Fluoroplastic Technology endeavor a supply chain, from raw material to shipped products, without PFAS-of-concern.
We are not against a restriction/limitation of hazardous, persistent and mobile PFAS-of-concern, and support a scientific approach differentiating high and low risk substances based on risk assessment. In that way, it should be concluded that fluoropolymers should not be treated in a similar way as other PFAS and should be removed from the ECHA restriction dossier.
In general, it can be stated, that PTFE will only be applied, when this is really required for the application, otherwise a less costly material will be chosen. Furthermore, it is no discussion that the fluorine loop should be closed. This is manageable for PTFE ap-plied in industrial applications or in high tech products. These products are traceable and/or recyclable. The application of PTFE in consumer goods should be minimized and only applied if really necessary.
The socio-economical impact of a possible restriction or a ban of PTFE on Berghof Fluoroplastic Technology is severe. Relocating the production of Berghof Fluoroplastic Technology to outside Europe is the only alternative for the company to remain. This will result in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. The existence of the total Berghof Group in Eu-rope is highly endangered because of the entanglement of the PTFE products in the Berghof subsidiaries. It can be concluded that the impact of a possible fluoropolymer ban will be devastating to the Berghof Group and its further existence is extremely doubt-ful. The uncertainty among various stakeholders, which is already evident in the initial reluctance to invest after the publication of the restriction dossier, already suggests how dramatically and quickly the Berghof Group would be hit by a possible fluoropolymer ban.

General: Fluoropolymers should be exempted from any regulatory action under the REACH restriction!!

Specified: Exemption for PTFE used in high tech products and products and production aids for industrial applications!!


	
	
	Answer to specific info request 1:
Sectors and (sub-)uses:  Manufacture / E.2.1 / Sector as a whole Food contact materials and packaging / E.2.3 / Industrial food and feed production Food contact materials and packaging / E.2.3 / Plastic packaging Metal plating and manufacture of metal products / E.2.4 / Manufacture of metal products not addressed elsewhere Applications of fluorinated gases / E.2.8 / Solvents Medical devices / E.2.9 / Diagnostic laboratory testing Medical devices / E.2.9 / Membranes used for venting of medical devices Medical devices / E.2.9 / Packaging of medical devices Transport / E.2.10 / Use of PFASs in applications affecting…  Transport / E.2.10 / Mobile Air Conditioning (MAC) Transport / E.2.10 / MAC- and refrigeration in military applications Electronics and semiconductor / E2.11 / Electronics Electronics and semiconductor / E2.11 / Semiconductors Energy sector / 2.12 / Sector as a whole Lubricants / E.2.14 / Sector as a whole Petroleum and mining / E.2.15 / Fluoropolymer applications  Missing use: Described in section 2.6 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V))

	
	
	Answer to specific info request 2:
Data are provided in section 1.3 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V)).

	
	
	Answer to specific info request 3:
Data are provided in section 1.3 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V)).

	
	
	Answer to specific info request 4:
Data are provided in section 1.3 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V)).

	
	
	Answer to specific info request 5:
Data are provided in section 1.3 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V)).

	
	
	Answer to specific info request 6:
Missing uses:   2.6.1. PTFE for filtration and separation media used in high performance air and liquid applications     Industry:  Automotive, Electronics and Electrical, Chemical Industry, Semiconductor industry, Food & Beverage     Application:  Filtration and separation media used in high performance air and liquid applications, i.e.    • Pressure compensation elements (e.g. high voltage batteries)    • Porous elements with bursting function for passenger safety    • Sensor protection caps    • high performance membranes that repel water and oil    • Parts for crankcase pressure regulation    • Diaphragms        Data are provided to questions a – g in the attached public consultation reports (non-confidential (Section IV) as well as confiden-tial (Section V)).   2.6.2. PTFE for industrial process equipment     Industry:  Chemical Industry, Semiconductor industry, Food & Beverage     Application: Industrial process equipment, i.e.    • Tanks and vessels; i.e. etching tanks, process tanks, storage tanks     • Pump components; i.e. pump housings, containment shells, pump impellers, can inserts for pumps, pump dia-phragms/membranes    • Bellows    • Sealings and gaskets    • Bubbling systems     • Stirrers    • Heaters    • Clamps shells    • Hollow cylinders    • Guiding strips    • Filters for liquid processing (see section 2.6.1)        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.   2.6.3. PTFE for laboratory equipment, laboratory technology     Industry:  Laboratory equipment / laboratory technology      Application:  Reactor vessels used in:    • Digestion technology    • Reactor technology        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.   2.6.4. PTFE for sensor applications     Industry:  Electronics and Electrical     Application: Sensor applications, i.e.    • Microwave level measuring sensor    • Pressure measuring sensor    • Point level sensor    • Capacitive and conductive level sensor    • Radiometric level, density and flow sensor        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.   2.6.5. PTFE for varnishing aids     Industry:  Painting/varnishing technology (automotive, amongst others)      Application:  PTFE electrode ring as varnishing aid        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.   2.6.6. PTFE for transmission and communication     Industry:  Transmission and communication      Application:  Wifi antenna parts        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.   2.6.7. PTFE for optical applications and photonics     Industry:  Optical industry, light measurement technology      Application:  Optical properties of PTFE applied in    • Reflection standards    • Interior of Ulbricht integrating spheres    • Diffuse reflectors    • Projection screens    • Display backdrops     • Reflectors for highly intensive radiation sources        Data are provided to questions ‘a – c, g’ in the attached public consultation reports (non-confidential (Section IV) as well as confi-dential (Section V)). Contributions to question d – f to this missing use will be submitted at a later stage.

	
	
	Answer to specific info request 9:
PTFE has no degradation potential. This is elaborated in detail in section 1.3 in the attached public consultation reports (non-confidential (Section IV) as well as confidential (Section V)).

	
	
	Answer to specific info request 10:
Analytics for PFAS determination if provided in section 1.3 and 1.5 of this report in the attached public consultation re-ports (non-confidential (Section IV) as well as confidential (Section V)).



	5930
	Date:
2023/06/28  16:26
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
There is an absolute need to forbid usage of all types of PFAS-chemicals that can lead to emissions of these everlasting chemicals in the environment. I heard that a proposal of such regulations is being discussed at the moment. It is important that such regulations will not be full of exemptions, but instead will be strict to all form of chemical usage. I am active in the outdoors industry and also work as a firefighter, two fields of business where PFAS is often used. There are other ways to prevent fire or to keep clothing water repellent than usage of chemicals that harm nature, entire food chains and ultimately ourselves. Thanks for doing a good job keeping these chemicals away from the market!



	5931
	Date:
2023/06/28  16:45
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
På grund av de hälsorisker som finns och den extremt långa nedbrytningstid som kemikalierna har tycker jag att det är mycket viktigt att de förbjuds, även om det sker gradvis under en övergångsperiod. Jag tycker att förslaget är bra som det ser ut nu och vill inte se att det förändras till det sämre. Vi har redan sett exempel på att det är möjligt att ställa om och med lite tid är jag säker på att det är genomförbart.



	5932
	Date:
2023/06/28  17:03
Content:
Scope or restriction option analysis

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GEMÜ Gebr. Müller Apparatebau GmbH & Co. KG
Org. country:
Germany
Attachment:

 
	General Comments:
Any restriction proposals should differentiate between the various types of PFAS. Bans on the use of all PFAS
substances negatively impact the manufacture and use of bioprocessing systems that consumers and
patients have come to rely on worldwide. There are no alternatives known which can fullfill the current requiremens and standards in pharmaceutical production.

	
	
	Answer to specific info request 1:
We have identified missing main applications which are not considered in the report: Pharmacy and Biotechnology  with the sub-uses: Production of medicines and vaccines.  Componentes with fluoropolymers are used in this applications to ensure the quality and purity of the products.

	
	
	Answer to specific info request 3:
Please see attached study about end-of-life emissions of Fluoropolymers, which shows that fluoropolymers at their end of life when incinerated under representative European municipal incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no risk to human health and the environment.

	
	
	Answer to specific info request 6:
b) Any restriction proposals should differentiate between the various types of PFAS. Bans on the use of all PFAS  substances negatively impact the manufacture and use of bioprocessing systems that consumers and  patients have come to rely on worldwide.  The unique properties and functions of fluoropolymers, expanded fluoropolymers and fluoropolymer  composites provide important benefits to patients and consumers, including improved quality and efficacy  and protect against the loss of valuable medicinal products.  Fluoropolymers play a critical role in the health & wellness of society. Not all PFASs are the same. Fluoropolymers are a distinct class of PFAS substances that possess a combination of  properties that result in unmatched functional performance critical to the products and manufacturing processes  they enable, including many biomanufacturing processes. Fluoropolymers have documented low-risk properties;  are thermally, biologically, and chemically stable, negligibly soluble in water, nonmobile, nonbioavailable,  nonbioaccumulative, and nontoxic.                                                                                 c) all GEMÜ customers



	5933
	Date:
2023/06/28  17:06
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
I’m seriously concerned about what PFASs, as hormone-disrupting chemicals, may do to the fertility of humans and also animals. They are known to cause several illnesses, such as cancer, ulcerative colitis, and hypothyroidism, beside their impact on fertility.
Since PFASs are ‘forever chemicals’ with an exceptionally long environmental half-life, this isn’t a problem that will solve itself. It’s up to legislators and businesses to put an end to their use.



	5934
	Date:
2023/06/28  17:23
Content:
Scope or restriction option analysis
Information on alternatives
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GEMÜ Gebr. Müller Apparatebau GmbH & Co. KG
Org. country:
Germany
Attachment:

 
	General Comments:
Any restriction proposals should differentiate between the various types of PFAS. Bans on the use of all PFAS
substances negatively impact the manufacture and use of food processing systems that consumers have come to rely on worldwide.
The unique properties and functions of fluoropolymers, expanded fluoropolymers and fluoropolymer composites provide important benefits, including improved quality and purity.
Fluoropolymers play a critical role in the food and beverage supply for our society.

Fluoropolymers are a distinct class of PFAS substances that possess a combination of properties that result in unmatched functional properties.
Fluoropolymers have documented low-risk properties; are thermally, biologically, and chemically stable, negligibly soluble in water, nonmobile, nonbioavailable,
nonbioaccumulative, and nontoxic.

	
	
	Answer to specific info request 1:
Food contact materials and packaging. Subuse: Industrial food and feed production

	
	
	Answer to specific info request 3:
Please see attached study which shows that fluoropolymers at their end of life when incinerated under representative European municipal incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no risk to human health and the environment.

	
	
	Answer to specific info request 5:
We as a company use about 435 tonnes of fluoropolymers  in our products each year, mainly for sealings and diaphragms in valves.



	5935
	Date:
2023/06/28  17:28
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Rudolf Gutbrod GmbH
Org. country:
Germany
Attachment:
<redacted>
	General Comments:
Rudolf Gutbrod GmbH is a family-owned company that was found in 1964. Currently we employ 120 people in our production in Dettingen/Erms.
For 60 years, Gutbrod processes fluoropolymers for all industrial sectors by providing fluoropolymer-coated surfaces.
Fluoropolymers are needed in nearly all branches and for most of the industrially produced goods.
Our Fluoropolymer-coatings fulfil several needs:
- Non-stick application
- Corrosion protection
- Chemical protection
- Insulator
Bedsides a lot of different uses, they are especially needed also for the following future industries:
- Green hydrogen
- Semiconductor industry
- Batterie cells
- Photovoltaic
Rudolf Gutbrod GmbH is a supplier to a lot of customers of those progressive industries:

- Amazon Filters
- AMD
- Centrotherm International
- DAS Environmental
- Exateq
- Haldor Topsoe
- H-TEC
- Infineon
- Intel
- Lapmaster Wolters
- Ovivo Waters
- Rena
- Semsysco
- Sicconex
- Siltronic
- Singulus
- SUSS Mictrotec
- Thyssen Krupp
- Wolfspeed



Further customers are:

- AllessaChemie
- Allgaier
- BASF Ludwigshafen
- BASF PharmaChemikalien
- BASF Rudolstadt
- BASF Schwarzheide
- Bayer CropScience
- Bayer HealthCare
- Bayer MaterialScience
- Bayer Schering
- Bayer Technology Services
- BMW
- Boehringer
- Borealis
- Cabot
- Dow Rheinmünster
- DSM
- Dynamit Nobel
- DyStar
- Endress+Hauser
- Evonik
- Flourchemie Dohna
- Hoffmann-LaRoche
- Ineos
- Jungbunzlauer
- KataLeuna
- Kemira
- Krohne
- Lancess
- Lenzing AG
- LG
- Merck
- Momentive
- OMV
- PCK
- Puerstinger
- Robert Bosch GmbH (Reutlingen und Dresden)
- Sachtleben Chemie
- Saltigo
- Sandoz
- Sanofi
- Tectrion
- Uhde
- Umicore
- Vinnolit
- Wacker Chemie


For all purposes, we do coat with several fluoropolymers, e.g., PFA, ETFE, PTFE, E-CTFE – all of them are falling under the currently by ECHA discussed restrictions.
These types of coatings are urgently necessary to fulfill the “Green Deal” that is agreed within the European Union.
The result of a restriction of the above mentioned materials means, that industries will be outsourced to non-restricted countries and that the economic impact of Germany/the EU will decrease enormously. This means that million jobs in Germany/EU will be lost, and prosperity therefore will decline.
A restriction of fluoropolymers will mean a total economic dependency.
Unfortunately, ECHA does not make any difference between different PFAS types and their toxicological profiles.
As confirmed by our suppliers, there are no alternatives, that provide similar function to the currently used polymers.
Therefore, we urgently request to overthink a total restriction of PFAS in general.


	
	
	Answer to specific info request 1:
- Semiconductors - Electronics - Energy Sector (as a whole) - Medical devices – other coating applications (surgery instruments) - Industrial food and feed production (we coat equipment for production equipment for milk-industry) - Non stick coatings in industrial and professional bakeware - Paper and board packaging

	
	
	Answer to specific info request 2:
During our processes, no harmful substances arise. Our coatings are EU- and FDA-confirm and therefore not harmful. The FDAs of our suppliers (Daikin, AGC, Solvay etc.) are present to ECHA; Gutbrods own coatings are tested and confirmed by Eurofins.

	
	
	Answer to specific info request 3:
Fluorpolymers can be recycled.  Company Dyneon in Burgkirchen, Germany, a supplier for different fluoropolymers, owns a plant for upcycling/recycling of fluoropolymers. It’s a chemical procedure, that makes new products out of old ones without loosing quality. Signification Co2 saving are possible due to this procedure, and it is the perfect example for circular economy regarding fluoropolymers.  Dyneon started this pilot project in 2015 and it can be expected, that further companies will follow.  Also company Covestro aims to have circular economy by doing upcycling and recycling because they are also of the opinion, that the materials themselves are not the problem, as they are highly needed for sustainable mobility, sustainable construction etc. Quelle: https://www.process.vogel.de/pfas-fluorpolymere-ewigkeitschemikalien-dyneon-standort-schliessung-gendorf-green-deal-a-4aa7260d0fcd8627927e142c4ab3dd65/  https://www.3mdeutschland.de/3M/de_DE/presse-de/pressemeldungen/ganzemeldung/?storyid=f29c372a-a0ce-4ba7-96b3-758490c120d4  https://www.covestro.com/de/sustainability/what-drives-us/circular-economy/joint-solutions?gclid=EAIaIQobChMI-qLSmIf8_gIVB-Z3Ch25NQ--EAAYASAAEgLg1_D_BwE    Gutbrods leftovers that arise during our coating/lining procedures are sold to the Asian marked, grinded and processed for cable industry.

	
	
	Answer to specific info request 5:
Rudolf Gutbrod GmbH processes ~ 5 - 6 tons of PFAS per year.

	
	
	Answer to specific info request 8:
According to our suppliers and our own tests, there is no alternative for fluoropolymers on the marked currently. The substitutes that are PFAS-free don’t meet our customers’ needs regarding chemical- and corrosion-protection, non-stick properties, adhesion to the carrier material, lifetime and any other aspects that could somehow be considered.  IF our suppliers are able to develop PFAS-free material with similar properties than the current ones, we will take several years to further develop the material ourselves and to implement it on the market. All of our customers need to make tests and field studies in case of any material change. Those studies can take up to 10 years or even longer.



	5936
	Date:
2023/06/28  17:31
Content:
Scope or restriction option analysis
Environmental emissions
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GEMÜ Gebr. Müller Apparatebau GmbH & Co. KG
Org. country:
Germany
Attachment:

 
	General Comments:
Any restriction proposals should differentiate between the various types of PFAS. Bans on the use of all PFAS substances negatively impact the manufacture and use of cosmetic processing systems that consumers have come to rely on worldwide.
The unique properties and functions of fluoropolymers, expanded fluoropolymers and fluoropolymer composites provide important benefits, including improved quality and purity.
Fluoropolymers play a critical role in the cosmetic production in our society.

Fluoropolymers are a distinct class of PFAS substances that possess a combination of properties that result in unmatched functional properties.
Fluoropolymers have documented low-risk properties; are thermally, biologically, and chemically stable, negligibly soluble in water, nonmobile, nonbioavailable,
nonbioaccumulative, and nontoxic.

	
	
	Answer to specific info request 1:
Sector Cosmetics Use: Equioment for the cosmetic production

	
	
	Answer to specific info request 3:
Please see attached study which shows that fluoropolymers at their end of life when incinerated under representative European municipal incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no risk to human health and the environment.

	
	
	Answer to specific info request 5:
GEMÜ uses about 430 tonnes of PFAS in our products per year, mainly as sealings and diaphragms in valves.



	5937
	Date:
2023/06/28  18:14
Content:
Environmental emissions
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
<redacted>
Org. country:
France
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
specific uses of PFAS in lubricant is explained. this is to be considered as confidential to ensure protection of intellectual property and commercial interests.
	General Comments:
answers are provided in attached document

	
	
	Answer to specific info request 1:
lubricants

	
	
	Answer to specific info request 8:
answers are provided in attached document



	5938
	Date:
2023/06/28  18:34
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
-



	5939
	Date:
2023/06/28  18:39
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker begränsningsförslaget är bra som det är, och jag vill att det ska antas utan förändringar som gör det mindre värt. Jag anser att det är mycket viktigt att vi stoppar användning av alla långlivade kemikalier.
Om vissa produkter får en viss "försämrad" egenskap så är det ett mycket billigt pris, jämfört med de nackdelar som kommer med användandet av t.ex. PFAS



	5940
	Date:
2023/06/28  18:48
Content:
Hazard or exposure
Environmental emissions

Type:
Individual
Country:
Sweden
Privacy statement:
Please stop dangerous chemicals to be used!
	General Comments:
-



	5941
	Date:
2023/06/28  19:03
Content:
Scope or restriction option analysis
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Request for exemption

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

 
	General Comments:
A ban on PFAS would be a devastating blow for all industries in Europe as they are needed for all kind of industrial processes and not only in consumer products. Detailed information on these impacts will be given by specific trade bodies such as France Chimie.

For this consultation we specifically wish to bring to the attention of the RAC and SEAC the uses of PFAS in the production of pyrotechnical substances as well as pyrotechnical initiators which are essential solutions without any alternatives for safety and reliability reasons in both civilian and military applications.

	
	
	Answer to specific info request 1:
The applications we will comment on are not identified in Table 9. They impact both the Pyrotechnics sector and the Defense sector. For the following questions we will consider two different impacted key elements of our activity (listed as A & B from here onwards), both of which have implications for both civilian and military uses:  A - Pyrotechnic compounds synthesis: PFAS binders are used as additives in the formulation of our RED-OX pyrotechnic compositions where they play a critical role for both the safety of manufacturing and handling of the said compositions.  These binders are key to obtain a safe granulometry that will avoid unsafe conditions such as thin deposits on surrounding equipment or clogging in the production process. They will also help guarantee a correct initiation of the pyrotechnical compound and thus safe usage.  B - Pyrotechnic high-performance components: both for civilian and military uses, components that are subject to harsh terrain conditions (extreme temperature, resistance to cuts and friction, etc.) and high stress situations (high speed propulsion, shockwaves from other explosions, etc.). These components may be cables sheaths, electronic components, surface treatments, etc. Their resistance to these conditions is key to the safety of the end users as misfires or malfunctions can gravely threaten the workers, the armed forces as well as bystanders.

	
	
	Answer to specific info request 2:
A – Pyrotechnic compounds synthesis:  During the manufacture phase the viton used is not transformed. Some of it will be integrated as part of the compound and the rest will be dissolved under solvent. In any case no waste or pollution is released into the water network or in any other way. During the use phase the pyrotechnic compound undergoes a combustion/detonation and no PFAS are released at this stage. The end-of-life phase corresponds with the use phase for most products. For the ones that are not used the only way to safely dispose of them will be to initiate them or burn them. None of the compounds or byproducts will be recycled and the slag will go to specific landfills. The previous statements are backed by information from the book “Metal-Fluorocarbon based Energetic Materials” by Ernst-Christian Koch.  B - Pyrotechnic high-performance components: The nature of these components can be extremely varied: specific coatings for cables, casings and shells; manufacturing of electronic components; foams; etc. Most of these elements are delivered to our factory as semi-finished products to be incorporated into our initiators. The producers of these components come from very different industries, and it is therefore not possible to obtain data on and cover such varied cases in detail in this consultation. The impacted sectors will respond to the consultation through their respective trade bodies.

	
	
	Answer to specific info request 3:
The use phase of the pyrotechnic compounds as well as the end-of-life phase both correspond to a combustion / an incineration. No PFAS are released at this stage as the compound undergoes a combustion. The previous statements are backed by information from the book “Metal-Fluorocarbon based Energetic Materials” by Ernst-Christian Koch.

	
	
	Answer to specific info request 4:
For safety and/or secrecy reasons pyrotechnical compounds or components are not recyclable through the regular processes. Therefore, the impact on the recycling industry will remain null.

	
	
	Answer to specific info request 6:
We wish to bring attention to the uses of PFAS in the production of pyrotechnical substances as well as pyrotechnical initiators, such uses relate to the Pyrotechnics and/or Defense sector (Table A.1), both of which are listed as not researched in detail and for which no derogations exist in the proposal. a. Our factory currently uses less than 10 kg of viton per year for all of our pyrotechnic compounds. The PFAS are not altered during the production of the compounds as they are used as a binder. No PFAS are released at the end of life either as it undergoes a combustion. b. PFAS are used as a binder during the production process of highly sensitive pyrotechnical compounds. These binders are key to obtain a safe granulometry that will avoid unsafe conditions such as thin deposits on surrounding equipment or clogging in the production process. They will also help guarantee a correct initiation of the pyrotechnical compound and thus safe usage. c. All companies working in the pyrotechnic industry (both civilian and defense sectors) would be either directly of indirectly impacted. d. e. No studies for alternatives exist as so far these substances were not considered as dangerous, and their reliability and safety advantages are proven. Research for alternatives is a risky process with no guarantees which would be costly and likely require many years. An estimate is not possible at this stage but past experience in research of alternatives for elements of pyrotechnic compounds has proven to be very lengthy and often unsuccessful. f. N/D g. A ban of PFAS on these applications would mean an end to many pyrotechnic programs both in the civilian and defense sectors and may even mean the end of our defense branch and the employment of about 100 people. Furthermore, it would also jeopardize many defense programs and largely impair the ability of our armed forces to operate in safe conditions.   In any case the PFAS would be prohibited even for the very specific needs of our industry, there would be major to critical consequences as follows: - At short term, the development of our activities would stop as our company could not anymore manufacture and sell any initiators containing energetic substances made from PFAS materials, being here clarified that PFAS materials are in the formulation of energetic materials that are used in our most demanded initiators. - By short to mid term, the most critical consequence would be the loss of sovereignty and military independence of several nations of the European Community including but not limited to France. - By short to mid term, around 100 people would lose their job at Davey Bickford as our company would not be capable to honor the demand of our customers. - By short to mid term, our company would have to resiliate several important contracts with defense companies, the financial consequences of such terminations is not evaluated at this stage. - By mid to long term, the ending of defense and safety activities at Davey Bickford would also directly impact the principal activity of the company (detonators for the mining industry) due to losses of internal synergy between our different entities, losses of strategic skills and core competences, uncontrolled turnover of staff , etc…More than 500 people might lose their job.

	
	
	Answer to specific info request 8:
No studies for alternatives exist as so far these substances were not considered as dangerous, and their reliability and safety advantages are proven. Research for alternatives is a risky process with no guarantees which would be costly and likely require many years. An estimate is not possible at this stage but past experience in research of alternatives for elements of pyrotechnic compounds has proven to be very lengthy and often unsuccessful.



	5942
	Date:
2023/06/28  19:39
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
European Fire Sprinkler Network
Org. country:
United Kingdom
	General Comments:
Fire sprinklers save lives, property and the environment from damage due to fire. The sprinklers themselves are closed with a PTFE seal. This uses 0.03-0.12 g of PTFE per sprinkler, depending on sprinkler type. With 20 million fire sprinklers sold in the EU that represents 0.6 to 2.4 tonnes of PTFE per year. At present the industry does not have an alternative seal material. Even if it did, standards would first need to be update to recognise it and each manufacturer would need to test and recertify each of its sprinkler models. This would take many years.

	
	
	Answer to specific info request 1:
It is not obvious which sector is covered by fire sprinkler systems. We recommend it be separately listed. The sector has annual turnover of €4 billion in the EU and employs tens of thousands of people.

	
	
	Answer to specific info request 2:
At present some fire sprinklers are recovered because of the value of their brass content. It would be possible to recover the PTFE as well if there were somewhere to return it.

	
	
	Answer to specific info request 5:
We estimate the annual tonnage of PTFE used by European fire sprinkler seals at 0.6-2.4 tonnes. At present no alternative material is proven suitable for this application and European standards for fire sprinklers do not extend to the use of other materials for the seals (see EN 12259-14). If another material can be shown to provide a good seal over the decades in which a fire sprinkler is in service, standards would need to be updated to recognise it. At the same time every manufacturer would need to test and recertify each of their fire sprinkler models with this new seal material. Laboratory capacity is limited so this would take many years.

	
	
	Answer to specific info request 6:
Fire sprinkler seals a. 0.6-2.4 tonnes/year of PTFE in fire sprinkler seals. b. PTFE offers a stable seal, resistant to corrosion by water over the decades while a fire sprinkler is in service. c. Eight fire sprinkler manufacturers and 1,000 installers. d. Unknown. No alternative material has been assessed. e. R&D has yet to begin. f. ii. 5-10 years. Each fire sprinkler model from each manufacturer would need to be tested and recertified. Approvals are required by some Member States and in general by insurers, so that each fire sprinkler model would need to be assessed by several laboratories. These laboratories have limited capacity. g. If no substitute could be found, fire sprinkler systems could not be installed. National fire safety regulations require sprinklers in some types of buildings for safety reasons. If these buildings did not comply with fire safety regulations they would not be permitted to open and would therefore not be built. In addition, insurers would be unable to insure some buildings, in particular warehouses, if they were not protected with fire sprinkler systems. Without insurance they could not operate and would therefore not be built. While the sector has EU sales of about €4 billion and employs about 30,000 people the knock-on effects of buildings being refused permission to open or operate would affect a large part of the construction industry and cause major disruption in sectors such as logistics.



	5943
	Date:
2023/06/28  20:36
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Förslaget med begränsningar som helhet är utmärkt och behöver inte ändras. Det är oerhört viktigt för våra barn och kommande generationer att dessa kemikalier, som inte bryts ner, hindras från att frigöras i naturen.



	5944
	Date:
2023/06/28  21:13
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
PFAS är gift, något mänskligheten inte behöver ha. Jag hoppas att begränsningsförslaget kommer att antas utan att det vattnas ur, förslaget är bra som det är. Jag bor i en del i Sverige där vi har mest PFAS I dricksvattnet. Det är det allvarligaste en människa kan utsätta sig för, att dricka pfas. Jag köper gärna produkter och tjänster om de är mer miljövänliga och får mitt köp inte påverkar mänskligheten med mer pfas.




	5945
	Date:
2023/06/28  21:19
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker förslaget är bra som det är. För mig är det mycket viktigt att dessa långlivade ämnen slutar att användas. Jag är beredd på att varor kan få sämre egenskaper t.ex. mindre vattentät regnjacka om det innebär att PFAS kan sluta användas.



	5946
	Date:
2023/06/28  21:42
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Finland
	General Comments:
Jag önskar att begränsningsförslaget antas som det är, utan att urvattnas. För många produkter finns det redan bra ersättare, t.ex. utekläder, köksprodukter (t.ex. stekpannor, kastruller m.m.) och skidvalla. Största delen av pfas-kemikalierna bryts inte ner i naturen. Jag anser att det är ansvarslöst att släppa ut sådana, då det inte finns metoder och resurser för att sedan avlägsna dem därifrån. Det finns områden var grundvattnet/dricksvattnet förstörts ,och dessa områden kommer med tiden att bli fler. Det är inte ekonomiskt hållbart att rena hela världens dricksvatten från pfas-föreningar, och för djur, fåglar och fiskar är det inte heller möjligt. Det finns inget som tyder på att djur skulle vara mer skyddade från de skadliga effekterna än människor. Det finns forskningsresultat som tyder på att pfas kan orsaka försämrat immunförsvar. Ett globalt försämrat immunförsvar skulle vara en stor katastrof vid nästa pandemi. Det finns annan forskning som tyder på att pfas kan orsaka infertilitet. Förutom att det är en tragedi för den enskilda individen, kan det orsaka stora problem i samhällen där de stora årsgrupperna nu går i pension och åldras. Även för den biologiska mångfalden kan det i framtiden bli en katastrof, ifall pfas-ämnen även påverkar djurens fertilitet. Det finns också misstanke om att de här kemikalierna orsakar cancer och andra allvarliga sjukdomar. Rent dricksvatten, ett friskt liv och en normal fertilitet är så fundamentala behov/rättigheter, att jag inte kan komma på en enda produkt som är värd att riskera dessa saker för. I Finland och Sverige är redan Östersjön/insjöarna så förgiftade att det finns stora begränsningar hur ofta man får äta fisk därifrån. Vi behöver inte mer gifter i naturen, eller fler begränsningar gällande vad som är tryggt att äta. Norden har alltid varit stolt över sin rena natur och rena vatten, den stoltheten känner jag tyvärr inte mera idag. Jag gör ingenting med en telefon, soffa som hålls ren, ett vattenrör som inte läcker, skidvalla eller gore-tex skor, ifall jag har cancer, ifall jag inte har rent vatten att dricka och ren mat att äta. Det finns ingen orsak att släppa ut gifter i naturen som aldrig försvinner och som potentiellt kan vara ett lika stort hot mot mänskligheten som klimatförändringen. Jag önskar att ni fattar ett beslut som jordens barn, fem generationer framåt, kan vara stolta över. Ett pfas förbud kräver stora uppoffringar nu, men det är inget jämfört med de uppoffringar framtida generationer kommer att få göra om vi inte gör något åt saken nu. Jag har slutat använda alla produkter jag vet innehåller pfas, för att mina barn ska ha en bra framtid. Ifall ni, mot alla förhoppningar, väljer att inte införa det planerade förbudet, önskar jag att det åtminstone märks klart och tydligt på alla produkter som innehåller pfas, så att vi som konsumenter kan göra det aktiva valet att lämna bort produkter med dessa ämnen. För tillfället är det svårt att identifiera dessa, t.ex. möbler/textilier innehållande pfas.



	5947
	Date:
2023/06/28  21:47
Content:
Hazard or exposure

Type:
Individual
Country:
Sweden
	General Comments:
-



	5948
	Date:
2023/06/28  22:26
Content:
Environmental emissions

Type:
Individual
Country:
Sweden
	General Comments:
As an individual I want to express the urgent need of a ban of these toxic substanses which are impossible to get rid of once spread.



	5949
	Date:
2023/06/28  22:29
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag anser att begränsningsförslaget är bra i sin föreslagna form. För mig är det mycket viktigt att långlivade kemikalier stoppas regulatoriskt.



	5950
	Date:
2023/06/28  22:42
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget behövs för att skydda oss och kommande generationer från detta fasansfulla gift. Det är bra som det är och jag hoppas verkligen att det kommer att antas fullt ut. Det är hög tid att vi tar ansvar för både människor, djur, natur och vatten och får ett slut på denna livsfarliga kemikalieväg som vi går mot nu! Jag är fullt medveten om att varor och produkter kan få försämrade egenskaper, t.ex. att joggingskorna inte är lika vattentäta eller att mobiltelefonen blir större och tyngre än idag, om detta resulterar i en PFAS-fri miljö för alla levande organismer på vår jord. TACK på förhand!



	5951
	Date:
2023/06/28  23:05
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
I want PFAS to be restrained or forbidden. Because they are dangerous for the environment, the animals and for people, for example for the fertility and the risks for cancer.



	5952
	Date:
2023/06/29  00:02
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker begränsningsförslaget är bra som det är och hoppas att det kommer att antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier!! Jag är beredd på att varor kan få försämrade egenskaper till exempel att regnjackor inte är lika vattentäta eller att mobiltelefoner blir större och tyngre än idag om det göra att PFAS kan sluta användas.



	5953
	Date:
2023/06/29  02:06
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Långlivade kemikalier förstör vår hälsa, natur och välstånd. Snälla, se till att förslaget antas. Inte urvattnas. PFAS har goda egenskaper men nackdelarna väger mycket tyngre.



	5954
	Date:
2023/06/29  09:08
Type:
Individual
Country:
Sweden
	General Comments:
human health is at stake. and the future for our kids. no costs can be higher than that.



	5955
	Date:
2023/06/29  10:02
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag är allvarligt rädd för konsekvenserna av alla farliga kemikalier som släpps ut. Jag ser gärna att individer i västvärlden köper färre nya produkter och räknar med inte fullt lika bekväm tillvaro till följd av en mer välmående natur. Vi klarar vardagen även med en lite lite tyngre mobiltelefon om det betyder att giftiga kemikalier kan förbjudas.

___
I'm truly worried of the consequences of all the dangerous chemicals that are pouring out in the nature. I prefer that individuals in Western countries would buy less products and count on bit less comfortable daily life if that would help the nature. We would get along just fine with a heavier cellphone if that is the price for not using toxic chemicals.




	5956
	Date:
2023/06/29  10:59
Content:
Hazard or exposure
Environmental emissions
Information on alternatives
Information on benefits

Type:
Individual
Country:
France
Privacy statement:
Pour des raisons de confidentialité, je ne souhaite pas que soit divulguée la raison de l'utilisation de PFAS par ma société
	General Comments:
Les Substances perfluoroalkyliques et polyfluoroalkylées apportent une bonne efficacité en termes de non adhésion sur les moules métalliques. Ils remplacent efficacement des traitements de surfaces du type chromage plus onéreux.
Le défaut des traitements PFAS sont qu'ils sont moins résistants mécaniquement et doivent être traités plus fréquemment.

	
	
	Answer to specific info request 1:
Utilisation pour ma société : dépôt de téflon sur des moules métalliques pour éviter le collage lors du moulage de pièces en silicones (pions de dureté, plaques ASTM pour la découpe d'éprouvettes)

	
	
	Answer to specific info request 2:
Les moules qui présentent des défauts sont renvoyés à SOFIPLAST pour redépose de téflon



	5957
	Date:
2023/06/29  11:33
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:
PTFE plays an important role in imparting printing suitability to printing inks.
If PTFE WAX, which is blended into inks to protect the text and image surfaces of printed materials, is lost, the text and image information cannot be transmitted clearly,
If PTFE WAX, which is mixed into inks to protect the text and image surfaces of printed materials, is lost, text and image information cannot be transmitted clearly. This leads to misinformation in daily life,
This will lead to an increase in the number of problems in the transmission of misinformation in daily life.
In addition, printing speed will be reduced by about 60% in terms of productivity, which will have a negative impact on the social environment.
This can be assumed to have a negative impact on the social environment.
Furthermore, since PTFE WAX used for printing ink can be utilized for secondary use in essential-use applications by utilizing some recycled materials, we request that the use of PTFE WAX for printing ink applications be permitted as well.

TOKYO PRINTING INK MFG. CO., LTD. supports the statement made by FCJ on the issues of proposed restriction,as per attached in Section IV.


	
	
	Answer to specific info request 1:
Offset printed matter is an essential information transmission medium in our daily lives, and to prevent missing text, images, and other information, PTFE compounds must be added to offset inks at a rate of 1 to 3%. There is no other alternative as an anti-abrasion agent for printed materials.   Offset printed materials have printing problems such as adhesion of the front and back of the printed material after printing and rubbing during transportation of the printed material. These printing problems reduce the value of the printed material and may result in defective products. Defective products are disposed of, increasing the environmental impact of re-creation and disposal. The addition of raw materials that increase the coating film strength of the printed surface is essential for controlling printing problems. Therefore, we consider PTFE to be an essential material for the future creation of offset printed materials.

	
	
	Answer to specific info request 5:
PTFE is intentionally added as an anti-abrasion agent for inks and does not cause release to the atmosphere, volatilization, exposure to employees, or runoff into water.



	5958
	Date:
2023/06/29  11:54
Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Poland
Company name confidential:
Yes
Attachment:
<redacted>
	General Comments:
We are a manufacturer of Secondary battery parts, especially for high-performance rechargeable Lithium-ion cells and batteries to be used within the for electric vehicle industry for the EU/EEA.  We would like to disagree on the current proposal of the PFAS ban.
We use PFAS-based materials in our production of seal gasket.
Today, this is the only available material to be used to manufacture a seal gasket that can meet up to the specifications of sealing capability, high mechanical reliability and thermal resistance at the same time and it is used to protect heating or cooling systems in electroplating as well.
Please refer to the attached Chemical, Physical, Thermal, Electrical and Mechanical properties, Flammability, Gas and Moisture permeability, Light transmissivity, and Heat aging resistance from our supplier [CONFIDENTIAL].
Those properties of PFAS is extremely outstanding in sealing capability, high mechanical reliability and thermal resistance, currently there is no suitable substitute material.
PFAS is used in the electric motors, rechargeable Lithium-ion batteries of electric cars, and to sensors where PFAS must be used to permanently protect from oils or greases.
Without utility of PFAS, above listed products will malfunction and eventually it will bring injuries for passengers.
Also in medical technology in endoscopic instruments used for operations and new areas of application are added every day, as fluoroplastics have a significantly longer service life compared to conventional plastics, but at the same time are harmless to the body and the environment.
Fluoroplastics such as PTFE, FEP, PFA and the 35 other materials in this group are unfortunately indispensable and irreplaceable due to their valuable properties, so far there is not substitutable material in our business sector.
We are a small medium-sized company that processes PFAS, as well as our customers in automotive and EV battery sectors, will experience significant impairments and will not be able to keep up with competitors from non-EU countries in the long term. Investments, employees and sustainable production facilities will not be paid off and we will lose annual 120 million EUR Annual sale business and our over 259 employees in Poland would lose their job and we be closed due to the resulting those losses ultimately.
Fluoropolymers are classified as PFAS according to the OECD definition, they also meet the OECD polymer of low concern criteria[1] and are by OECD considered safe for human health and the environment, as they are non-toxic, bio-compatible, non-soluble, and immobile. Therefore, fluoroplastics should not be part of this PFAS restriction, as it is necessary to defer the use regulation and conduct a detailed investigation on the future plan and current situation through contact with workers in various fields of use.
[1] OECD, 2006. OECD definition of polymer. OECD Environment, Health and Safety Publications. Available at: https://www.oecd.org/env/ehs/oecddefinitionofpolymer.htm

Otherwise the damage to our further development and our economy will be immense.
Again, we ask for the exemption of the PFAS our use.

Thank you for your time.

	
	
	Answer to specific info request 1:
Mechanical components of high performance rechargeable Lithium-ion batteries

	
	
	Answer to specific info request 2:
In our Manufacture process, it was named as a special process for the application of PFAS materials, and a separate investment of about 1,100,000 EUR in 2021 was made for a separated space and individual environmental we produce parts made from PFAS-based material in our factory with state of the art technologies under controlled circumstances and continuously measured waste water and air quality with no PFAS emission.

	
	
	Answer to specific info request 3:
There are specific requirements for emission levels and combustion conditions (temperature, time slots for duration in high temperature areas..) for incineration plants, which meet requirements for safe destroying PFAS and we are following all the requirement.

	
	
	Answer to specific info request 6:
Seal gaskets to be used for high-performance rechargeable Lithium-ion batteries applications



	5959
	Date:
2023/06/29  12:24
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Begränsningsförslaget är bra som det är och jag hoppas att det antas i sin nuvarande form. För mig är det viktigt att vi stoppar utsläpp av långlivade kemikalier! Jag är införstådd med och accepterar att vissa varor kan få försämrade egenskaper om PFAS  förbjuds.



	5960
	Date:
2023/06/29  12:22
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra som det är och hoppas att det kommer antas utan att urvattnas. För mig är det mycket viktigt att vi stoppar utsläpp av långlivade kemikalier.



	5961
	Date:
2023/06/29  12:45
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra som det är och hoppas att det inte kommer att urvattnas! PFAS och långlivade kemikalier måste stoppas eftersom de påverkar miljö för så lång tid framåt och vi kan inte förutse alla konsekvenser. Det finns alternativ och vi måste lägga resurser på att utveckla dessa alternativ istället eller acceptera försämrade produktegenskaper.



	5962
	Date:
2023/06/29  12:57
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
We are concerned that development and (or) supply of medicines in the EU will be severely impacted by the PFAS Restriction as presently drafted, based on a broadened definition of PFAS and the wide applicability across many different uses.
The restriction proposal aims at substances and articles without derogating products where marketing is subject to specific regulations. For medicinal products and medical devices, these are granted market authorisations under Directive 2001/83, or permissions under the EU Medical Device Regulation (MDR) or EU In Vitro Device Regulation (IVDR), respectively. Restricting products under marketing authorisation or permission causes regulatory conflicts.
The substance group PFAS as defined in the regulation has no common hazardous properties. Fluoropolymers, for example, are non-hazardous, most are considered polymers of low concern by the OECD and some have food contact approval. Persistence of either the substance itself or its degradation products is the property of concern, but PFAS with demonstrated degradability are not derogated as such, so it can not be claimed to be a common property of the regulated group.
The long-term goal of reducing emissions can only be achieved by a global restriction of PFAS.
Supply of medicines will be severely impacted, as approved active pharmaceutical ingredients (API) and medicines delivered within packaging and (or) with drug delivery devices used to administer the medicinal products under market authorization are in scope of the restriction.
The emissions depend on the use of PFAS. In case of fluoropolymers in industrial use, PFAS are still part of the equipment at its end of life, and emissions can be controlled. In case of use of PFAS as chemicals or auxiliaries in manufacture, storage, transport and quality control, substances can be used under controlled conditions to minimise exposure to the lowest level possible.
Alternatives do not exist for API. Introduction of fluorine in the API molecule is an essential part of developing efficacious and safe candidates. Any changes to an API molecule would essentially require the development of a completely new candidate. Due to the unique properties of individual molecular structures containing fluorine, alternatives for API, development products and their starting materials and intermediates do not exist, as the function of the substances is on the chemical molecular level.
Alternatives for fluoropolymers in production, packaging and devices may exist in some cases. However, the sought after properties are outstanding resistance against heat, light, chemicals, time and abrasion, which is naturally linked to persistence. This means that alternatives are most likely persistent, too. In manufacturing and packaging, the use of fluoropolymers is closely linked to other sustainability considerations (recyclability, long service life or shelf life, production or transport resources/emissions, energy considerations etc.). These environmental trade-offs are not regarded when only the chemical nature of the material is regulated.
Benefits of fluoropolymers in production, packaging and devices include thermal and chemical stability, smooth hard surfaces that are easily cleaned and disinfected, and outstanding barrier properties protecting products from air, moisture, impurities, extractables and particles. This safeguards the safety and quality of products throughout their shelf life.
The established substitution timelines (5 or 12 years) are tailored to technical substitution. They do not factor in regulatory timelines such as mandatory stability testing or re-submission of market authorisations for regulated products.
A ban would restrict patients' access to safe and approved medicine in europe, including cancer and COVID treatment, for which there is no alternative. This results in a shortage of medicinal products.


	
	
	Answer to specific info request 1:
New proposal for a Sector: pharmaceutical and biopharmaceutical industry. This sector is missing from Table 9 of the Annex XV restriction report. Only the use as active ingredient, can coating of pMDI and PCTFE packaging materials are covered in restriction option of the draft restriction. All (sub-) uses are missing for this sector, and are listed in part 6.

	
	
	Answer to specific info request 2:
As emissions depend on the use, this information will be included in the EFPIA final submission. The handling of waste is extensively regulated by law. Producers, owners, transporters, collectors, brokers and traders of waste are subject to extensive waste legislation both in Europe and in Germany. The same applies to waste management, waste recycling, waste disposal and the shipment of waste across national borders. Of course, this legislation also applies to waste containing PFAS.

	
	
	Answer to specific info request 3:
We do not have any data on this, but we would refer you to the New European waste study on fluoroplastics and the EFPIA submission paper.

	
	
	Answer to specific info request 4:
There is a risk that a PFAS ban could be a significant barrier to the circular economy in terms of the usability of recyclates from mechanical recycling. Instead of a general ban on PFAS polymers, it would be much more effective to develop a strategy for the transfer of PFAS polymers into a closed material cycle (circular economy). Their properties make them ideal candidates for the development and establishment of such sustainable and future-proof strategies.

	
	
	Answer to specific info request 5:
As tonnage and emissions depend on the material and use, this information will be included in the EFPIA final submission.

	
	
	Answer to specific info request 6:
- EU API that are PFAS by definition, and downstream products containing them (medicinal products) as derogated in restriction option  - development products under product and process orientated research and development for API that are covered by the PFAS definition, and downstream products containing them (medicinal products); their manufacturing, medicinal product manufacture and application (e.g., clinical testing) non-active ingredients (excipients) - excipients in pharmaceutical products containing PFAS residues - fluoropolymers in production equipment (reactor lining, seals, gaskets, piping, anti-stick coating, surfaces, filtration units etc.) This is particularly true for sterile and aseptic production processes, as some high-molecular-weight API substances can only be safely filtered sterile with PFAS membranes, and alternatives are excluded due to material properties (instability at high temperatures, interaction and binding with alternative filter membranes).  - fluoropolymers with product contact and quality impact, including spare or replacement parts druck und temperaturstabil sowie inert PFAS consumables and single-use material (filters, bags, tubes, etc.) - fluoropolymers in complex equipment, such as insulation material, mechanical parts, including spare or replacement parts  - analytical laboratory equipment, e.g., Teflon tubing, valves, gaskets, filters raw and starting materials, chemical intermediates, reagents, solvents, auxiliaries in manufacturing including storage and transport, quality control - PFAS materials and reagents used in quality control activities mandated by product licenses or regulations such as European Pharmacopoeia monographs  - PFAS other than fluoropolymers in equipment, such as electrical components, diagnostic laboratory testing, refrigerants in laboratory equipment such as temperature-controlled centrifuges  - immediate packaging of medicinal products and API’s such as containers or closures with product contact, using approved fluoropolymer materials or coatings such as PCTFE, ETFE or PTFE, applies to blisters, sachets, tubes or other metal or plastic containers, vial stoppers or other coated elastomers packaging containing fluoropolymer film for the protection of medicinal products or medical devices from air, moisture, other contaminants or to maintain sterility or stability - fluoropolymer substances used in the functioning and components of devices used in single integral medicinal products regulated by Medicinal Product Directive 2001/83/EC, and EU MDR 2017/745 Annex I

	
	
	Answer to specific info request 7:
As socio-economic impact and potential alternatives depend on material and use, this information will be included in the final EFPIA submission.

	
	
	Answer to specific info request 8:
Although the pharmaceutical industry was granted a time-unlimited derogation for the specific use of active substances used in human medicinal products in the EU, the sector was not identified in the restriction, including Table 8 and Table 9.  Derogations for substances which do not cover their manufacture and development in Europe will initiate relocation outside of Europe. The current European share of global pharmaceutical revenue is 23.4%, and the estimated research and development spending is 41.5 bn Euro (2021, statista.com). A socio-economic impact analysis is prepared through EPPA (www.eppa.com) and will be provided in due course of the consultation, to substantiate the consequences of the proposed restriction on the pharmaceutical industry and the availability of medicines.



	5965
	Date:
2023/06/29  14:28
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Tycker begränsningsförslaget är bra som det är. För mig är det viktigtatt stoppautsläpp av långlivade kemikalier. Gör inget om regnkläder blir något sämre eller mobiler lite större



	5966
	Date:
2023/06/29  15:05
Content:
Scope or restriction option analysis
Other socio economic analysis (SEA) issues
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Kiilto Oy
Org. country:
Finland
Attachment:
<redacted>
	General Comments:
The restriction does not take into account the condition or how likely the PFAS compound ends up in nature or humans. It is a different matter to process industrial components or coatings in the chemical industry than to use in general consumption items such as textiles as a water-repellent coating that wears off in the wash or ends up directly on human skin

	
	
	Answer to specific info request 1:
Chemical industry, manufacturing  adhesives and sealants

	
	
	Answer to specific info request 3:
From the industrial use waste is handled with care and proprier way. There are minimum risk to end up PFAS components to nature.

	
	
	Answer to specific info request 6:
Attached excell of usage PFAS components in one chemical factory in Finland



	5967
	Date:
2023/06/29  15:25
Type:
Individual
Country:
Sweden
	General Comments:
I don't see any reason at all to let human beings living now or coming generations to be exposed to all the danger and harm we know that PFAS has on our environment and bodies. There are other options.



	5968
	Date:
2023/06/29  15:50
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
Jag tycker att begränsningsförslaget är bra, att det ska behållas som det är och att det kommer att antas utan att urvattnas. Det är viktigt att vi inom EU ser till att stoppa utsläpp av långlivade kemikalier, även om det skulle leda till försämrade egenskaper för vissa varor om PFAS kan slut användas.



	5969
	Date:
2023/06/29  16:17
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Baseline
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
WEYLCHEM Lamotte
Org. country:
France
Attachment:

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

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

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

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

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



	5970
	Date:
2023/06/29  17:26
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

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

 
	General Comments:
Given the number of missing uses impacting the Life Sciences and Biopharma industries, the 9000 character limit was insufficient to fully comment on the impact of the PFAS restriction, instead all comments are given as an attachment using the format of the comment, additional input will be provided as more data is being developed.

The current analysis and proposal do not proportionally address the high industry impact on the life sciences and biopharmaceutical sectors. This initial response seeks to outline the high industry concern and key missing uses; we will also submit a further response with detailed data on the costs and impact to our industry by the consultation deadline to further inform ECHA’s assessments.
This response:
▪ Requests a 6 month extension to the consultation period to collect and provide data on the impact on the life sciences and biopharmaceutical sectors and the socio-economic risks this restriction poses to industries and their downstream users, including patients.
▪ Requests that fluoropolymers be excluded from the scope of the restriction;
▪ Requests that the critical equipment used to fabricate pharmaceutical and biopharmaceutical products be recognized as missing uses and proportionate derogations be considered;
▪ Responds to specific information request for the following 5 missing uses:
o [1] Hydrophobic and/or Oleophobic Filtration Membranes in Pharmaceutical Processing
o [2] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals, fittings, etc.) in which no PFAS (C16 and lower) chemicals or processing aids are used to manufacture the polymer
o [3] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals, tubing, O-rings, pumps, connectors) in which PFAS-processing aides may be used in the manufacture of the polymer. (e.g. PTFE filtration membranes, gaskets, seals, etc.)
o [4] Fluoropolymer used as auxiliaries on sites to manufacture chemicals vital to the bioprocessing industry
o [5] Membranes used in medical device-related applications, including oleophobic, PTFE, and PVDF

	
	
	Answer to specific info request 1:
See attachment

	
	
	Answer to specific info request 2:
See attachment

	
	
	Answer to specific info request 3:
See attachment

	
	
	Answer to specific info request 6:
See attachment
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June 2023

DIGITALEUROPE request for EU PFAS
derogations for Spare Parts and Pre-
owned Products

O X nm Executive summary

DIGITALEUROPE members have been key contributors to EU
REACH since its inception. As such, we look forward to continuing
to share views, experiences and concrete recommendations with all
stakeholders to jointly explore how better regulation can benefit
society. We appreciate the opportunity to submit the following
recommendations on the draft EU PFAS restriction for your
consideration, and we look forward to a continued dialogue with the
European Chemicals Agency (ECHA) on this important issue.

On behalf of our members, DIGITALEUROPE requests that the
following derogations should be added to the EU PFAS restriction
(DIGITALEUROPE is currently gathering technical information to
support additional derogations):

» Spare parts for repair of finished consumer electronic equipment
already placed on the market,

» Spare parts for repair of finished professional business-to-
business electronic equipment already placed on the market,

» Re-supply of articles already placed on the market (pre-owned
products)

These derogations are critical to help achieve EU goals of avoiding
premature obsolescence and for compliance with laws promoting
product longevity. The concepts of “right to repair” and allowing
resale of pre-owned products have been broadly incorporated into
other EU substance restrictions, and other EU REACH restrictions,
and it is essential to incorporate them into the EU PFAS restriction to
avoid major market disruptions.

DIGITALEUROPE

Rue de la Science, 14A, B-1040 Brussels

T.+32 (0) 2 609 53 10 / www.digitaleurope.org / W @DIGITALEUROPE
EU Transparency Register: 64270747023-20
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|. SPARE PARTS FOR REPAIR OF CONSUMER
ELECTRONIC PRODUCTS ALREADY PLACED ON
THE MARKET

A. Repair as produced’ principle avoids premature
obsolescence

As highlighted in our joint industry statement on parts replaceability and availability
published July 2022, the electronics industry is aligned with the objectives of the
Circular Economy Plan to promote durability of electronic products and is
committed to offer high-quality repairs to customers. This includes:

e Focusing on availability of parts most likely to fail,
e Setting an optimized duration for spare parts availability, and
e Ensuring reasonable lead times for part availability.

An otherwise functional electronic product becomes prematurely obsolete if a
component fails and a spare or replacement part is not available, and will be
disposed of as e-waste. The well-established “repair as produced” principle allows
finished electronic products already on the market before a compliance
enforcement date to be repaired using spare parts that were compliant before that
enforcement date.

For any currently available spare parts that contain PFAS, it would be impracticable
to design, test, qualify, and produce PFAS-free spare parts by the compliance
enforcement date of the PFAS restriction (EIF + 1.5 year transition period). Without
a derogation, spare parts for electronic products may become unavailable
immediately from the compliance enforcement date. If these electronic products
stopped functioning, premature obsolescence and replacement with new electronic
products may be the only option. The derogation would prevent this unnecessary
generation of e-waste.

B. ‘Repair as produced’ precedents in EU substance
restrictions

The “repair as produced” principle is commonly incorporated into EU substance
restrictions as an essential tool to avoid premature product obsolescence,
especially for long-lived capital goods and high-value electronic equipment. We
recommend that this principle should be incorporated into the EU PFAS restriction
for the same reasons.

REACH Annex XVII Entry 68 restricts the use of linear and branched
perfluorocarboxylic acids of the formula CnF2n +1-C(= O)OH where n = 8, 9, 10,
11, 12, or 13 (C9-C14 PFCASs) in semiconductors incorporated finished electronic
equipment from 31 December 2023. These C9-C14 PFCA substances are a
subset of the PFAS group of substances which would become restricted under the
EU PFAS restriction. Para 9 includes the following “repair as produced” derogation
for spare or replacement parts for finished electronic equipment placed on the
market from 31 December 2023:




https://www.digitaleurope.org/resources/joint-industry-statement-on-parts-replaceability-and-availability/

https://www.digitaleurope.org/resources/joint-industry-statement-on-parts-replaceability-and-availability/

https://echa.europa.eu/documents/10162/f9e7b269-87cd-fc26-1a8e-b8c8b6e40c08
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9. Paragraph 2(c) shall apply from 31 December 2030 to semiconductors used in
spare or replacement parts for finished electronic equipment placed on the
market before 31 December 2023

The EU Restriction of the Use of Hazardous Substances (RoHS) Directive
(2011/65/EU) incorporates the “repair as produced” exemption for all in-scope
electronic products. Article 4(4) excludes the following items from the substance
restrictions in Article 4(1) for products placed on the market before specific
compliance enforcement dates “cables or spare parts for the repair, the reuse, the
updating of functionalities or upgrading of capacity”.

C. Ecodesign and Right to Repair Compliance

If a “repair as produced” derogation was not incorporated into the EU PFAS
restriction, this would prevent companies from complying with other EU
requirements, or proposed requirements, which are designed to minimize
premature obsolescence of electronic products.

For example, Commission Regulation (EU) 2019/2021 on ecodesign for electronic
displays mandates the availability of certain spare parts for electronic displays for
at least seven years after placing the last unit of the model on the market. These
spare parts must be delivered within 15 days of an order from a professional
repairer or end-user. Without a “repair as produced” derogation, equipment for
which spare parts would otherwise be available for seven years may become
prematurely obsolete if a part fails.

The absence of a spare parts derogation would also prevent companies from
complying with the proposed Right to Repair Directive. Electronic products in
scope of this Directive include televisions and electronic displays, servers and data
storage products, mobile phones and tablets.

Electronic product manufacturers provide repair services for products under
warranty or extended warranty agreements. Compliance with these repair services
obligations frequently involves replacing non-functional parts as the most
economical and environmentally favorable option to restore these products back to
functional service lives. If equipment already on the market can no longer be
repaired as produced, fulfilling warranty claims will more often result in premature
obsolescence of electronic products that could otherwise be repaired.

D. Proposed text for spare parts derogation for
consumer electronic products

The Commission Reqgulation (EU) 2019/2021 on ecodesign for electronic displays
mandates the availability of certain spare parts for electronic displays for at least
seven years after placing the last unit of the model on the market, this aligns with
the seven year derogation in REACH Annex XVII Entry 68 for spare or replacement
parts for finished electronic equipment placed on the market from 31 December
2023.




https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02011L0065-20221001&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02019R2021-20210501&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02019R2021-20210501&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0155

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02019R2021-20210501&from=EN

https://echa.europa.eu/documents/10162/f9e7b269-87cd-fc26-1a8e-b8c8b6e40c08
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In view of this, we recommend a minimum seven year derogation for spare or
replacement parts for finished electronic equipment placed on the market before the
compliance enforcement date of the PFAS restriction (EIF + 1.5 year transition
period), as follows:

[xx]. Paragraph 2 shall apply from (8.5 years after EIF) to spare or
replacement parts for finished electronic equipment placed on the market
before (EIF + 1.5 years transition period)

The terms “spare or replacement parts” and “electronic equipment” are used in
REACH Annex XVII Entry 68 without the need for these terms to be defined in
REACH Regulation. In view of this, these terms can also be used in the PFAS
restriction without the need for these terms to be defined in REACH Regulation.

It must be stressed that seven years should be considered as a minimum given the
existence of categories of B2C electronic equipment with average lifetimes greatly
exceeding seven years. HVAC equipment for example has average lifetimes
ranging from 10-20 years, products that are or are soon to be covered by
Ecodesign spare part requirements and the Right to Repair.

E. Impact of the proposed spare parts derogation for
consumer electronic products

The continued availability of spare parts is essential to increase the lifespan of
electronic products and avoid premature obsolescence, thereby providing
substantial socio-economic benefits. According to a Eurobarometer survey on the
impact of digitalisation on our daily lives, 77% of Europeans would rather repair a
device than buy a new one. According to another 2020 Eurobarometer survey on
attitudes of European citizens towards the environment, nearly one-third of EU
respondents had repaired a product within the past six months, rather than
replacing it. In response, the European Commission published a proposal for
a directive on the right to repair on 22 March 2023. Without a derogation for spare
parts, this right to repair demanded by EU citizens would be threatened and the
repair sector for impacted PFAS products and spare parts would cease to operate.

The proposed right to repair Directive aims to make repairs systematic, cost-
effective and attractive by:

e Incentivising consumers to choose repair over replacement, for example
by extending guarantees or receiving a replacement device for the duration
of a repair,

¢ Informing consumers about ‘repair scores’, estimated lifespan, spare parts,
repair services and availability of software updates,

e Developing smart labelling, such as QR codes or digital product passports.
Within the legal guarantee period, sellers would be required to offer to repair

electronic products except when it is more expensive than replacement.
Beyond the legal guarantee period:




https://www.europarl.europa.eu/news/en/headlines/society/20220331STO26410/why-is-the-eu-s-right-to-repair-legislation-important

https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/698869/EPRS_BRI(2022)698869_EN.pdf

https://commission.europa.eu/document/afb20917-5a6c-4d87-9d89-666b2b775aa1_en

https://www.europe-consommateurs.eu/en/shopping-internet/guarantees-and-warranties.html
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¢ Manufacturers would be obliged to offer to repair electronic products for
a further 5 to 10 years depending on the nature of the product concerned.

e Each Member State would be obliged to set up a free online
matchmaking repair platform to connect consumers with repairers and
sellers of refurbished goods in their area.

e A European Repair Information Form would become mandatory for all
electronic products covered by the right to repair, to provide a framework
for repair quotations and bring transparency to repair conditions and price.

In addition to these substantial socio-economic benefits, a derogation for spare
parts to repair electronic products already placed on the market would also provide
significant environmental benefits by reducing the resource consumption needed
to manufacture whole new replacement products.

A report by the European Environment Agency estimates that in 2019 the EU repair
sector for consumer electronics employed 104,000 people and generated
revenues of 14.5 billion Euro. The EU repair sector for business electronics is
expected to employ similar numbers of people and generate similar revenues.
Without a derogation for spare parts, the repair sector for impacted PFAS products
and spare parts would cease operations.

Applying the proposed spare parts derogation would not materially add to PFAS
emissions in the EU. The electronics sector currently contributes less than 1% of
the total PFAS emissions in the EU. The proposed restriction, which is focused
primarily on avoiding future emissions from new product sales, would, in the
absence of additional derogations, reduce those emissions to a very low baseline
level.

Industry outreach to leading companies in the electronics sector indicates that
spare parts represent a very small fraction of the electronics produced or imported
in the EU. A small proportion of these spare parts contain low levels of PFAS.
Permitting the continued production, import and use of PFAS-containing spare
parts for the installed base of electronic products already on the market would
result in negligible, and steadily declining, additional PFAS emissions. In addition,
the Waste from Electrical and Electronic Equipment (WEEE) Directive requires
collection and safe recycling of electronic products when they ultimately reach end-
of-life, and so PFAS emissions from the waste stage of electronic products are
already reduced.




https://circulareconomy.europa.eu/platform/sites/default/files/2022-12/Repair%20sector.pdf

https://echa.europa.eu/-/restriction-of-per-and-polyfluoroalkyl-substances-pfass-under-reach

https://environment.ec.europa.eu/topics/waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en
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IIl. SPARE PARTS FOR REPAIR OF
PROFESSIONAL BUSINESS-TO-BUSINESS
ELECTRONIC PRODUCTS ALREADY PLACED ON
THE MARKET

A. ‘Repair as produced’ principle avoids premature
obsolescence

As described above and highlighted in our joint industry statement on parts
replaceability and availability published July 2022, the electronics industry is
aligned with the objectives of the Circular Economy Plan to promote durability of
electronic products and is committed to offer high-quality repairs to customers. An
otherwise functional electronic product becomes prematurely obsolete if a
component fails and a spare or replacement part is not available and will be
disposed of as e-waste. The well-established “repair as produced” principle allows
finished electronic products already on the market before a compliance
enforcement date to be repaired using spare parts that were compliant before that
enforcement date.

While the availability of spare parts is relevant for all electrical and electronic
equipment as presented in section I, some additional considerations apply to
professional business-to-business equipment, such as for example
telecommunication network infrastructure equipment, industrial printing equipment,
industrial HVYAC equipment, monitoring & control equipment, test & measurement
equipment, and medical equipment. For telecommunication network infrastructure
equipment, industrial printing equipment, industrial HVAC equipment products
lifetimes and contracted maintenance periods usually extends to 10 to 15 years in
the product’s first application. In the case of certain medical equipment, monitoring
& control equipment, and test & measurement equipment this extends even to 20
to 25 years. The availability of spare parts is essential to realize the lifetime
potential of such products. Additionally, in the case of many B2B products (e.g. for
example medical equipment and monitoring & control equipment) manufacturers
are obliged to make life-time purchases of components and parts.

Especially where fluoropolymers are concerned, the design of PFAS-free spare
parts is hampered by the fact that there is no drop-in alternative non-PFAS
material. Fluoropolymers have a unique combination of properties that cannot be
found in other materials. The consequence is that the usage of an alternative
material can lead to dimensional changes that would not allow the part to fit in the
available space in the product. Different properties of a PFAS-free part will require
changes to the product as well to compensate (partly) for performance losses. This
makes it impossible to use the PFAS-free part as spare part for existing products;
they still rely on PFAS-containing parts. For products that are no longer
commercially available it is simply unrealistic to design PFAS-free spare parts.

For uses of individual PFAS materials in specific applications for which the industry
is preparing a request for derogation, the industry sees no technical alternative that
would allow spare parts to be re-designed using a substitute material.

The consequence of the above is that the lack of a spare part exemption will lead
to the inability to repair products and to the premature obsolescence of those
products.



https://www.digitaleurope.org/resources/joint-industry-statement-on-parts-replaceability-and-availability/

https://www.digitaleurope.org/resources/joint-industry-statement-on-parts-replaceability-and-availability/
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B. Extended ‘Repair as produced’ relations in EU
legislation

The EU Restriction of the Use of Hazardous Substances (RoHS) Directive
(2011/65/EU) incorporates the “repair as produced” exemption for all in-scope
electronic products. In addition, recoverable and reusable spare parts can be
reused preventing them from becoming waste unnecessarily.

» Article 4(4)a - ea of the RoHS directive provides that a substance restriction
does not apply to cables or spare parts for the repair, the reuse, the
updating of functionalities or upgrading of capacity of EEE (electrical and
electronic equipment) placed on the market prior to the entry into force of
the restriction for that EEE.

P Article 4(4)f states that the restriction does not apply to spare parts for EEE
which benefited from an exemption, and which was placed on the market
before that exemption expired as far as that specific exemption is
concerned.

» Article 4(5) of the RoHS Directive provides that spare parts that do not
necessarily meet the RoHS substance restrictions and which have been
recovered from EEE placed on the market before the RoHS substance
restrictions applied may be used in new EEE for a period of 10 years after
that application date, provided that reuse takes place in auditable closed-
loop business-to-business return systems, and that the reuse of spare
parts is notified to the consumer.

This relates to Recital 20 of the ROHS Directive, which states: “As product reuse,
refurbishment and extension of lifetime are beneficial, spare parts need to be
available.”

This repair-as-produced approach contributes to the circular economy by ensuring
that EEE already in use can be repaired if needed and thus its lifetime prolonged.
As such, the repair-as-produced principle not only supports the objective to make
products, components, parts and materials last longer and retain their value, but
fundamentally also the objectives of decoupling economic growth from natural
resource use and reduction of material dependencies.

The repair-as-produced principle is in line with and supports the fundamental EU
Green Deal objective of circularity, and in particular the circularity objectives in the
Circular Economy Action Plan pertaining to reusability, upgradability and
reparability, boosting recycled content of products and product remanufacturing.
This also connects perfectly with the core objectives of the European
Commission’s proposal for a Regulation on Eco-Design for Sustainable Products
(ESPR). Finally, the repair-as-produced principle is also aligned with the very
recent European Commission proposal for a Directive on common rules promoting
the repair of goods, which aims to increase the repair and reuse of viable defective
goods and prevent the premature disposal of repairable goods.



https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02011L0065-20221001&from=EN
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Additionally, Article 4(5) of the RoHS Directive provides that spare parts which
have been recovered from EEE placed on the market before the RoHS substance
restrictions applied may be used in new EEE for a period of 10 years after that
application date. This ensures that valuable parts of old EEE that have been
recovered may still be used in the production of new EEE, thereby further
supporting the objective of making products more circular and enabling the re-use
of existing parts.

While in general the RoHS Directive addresses all Electrical and Electronic
Equipment in the same way there are clear examples of different rules for different
parts of this broad sector. Timelines have differed for the introduction of ROHS
restrictions. For Medical devices as well as Monitoring and control instruments a
longer transition period was given when new substances were added in (EU)
2015/8631. Timelines for the expiration of several exemptions are dependent on
the specific needs of specific parts of the industry (such as the exemption 7b for
lead in solder for servers and Network Infrastructure Equipment).

Therefore, in line with and support of a) the EU’s circularity goals under the EU
Green Deal and b) EU sustainability product policies, DIGITALEUROPE
recommends that for Professional Business-to-business electronic products
a derogation for spare parts is introduced to repair electronic products
placed on the market before the end of the transition period or before the end
of a specific derogation.

C. Proposed text for spare parts derogation for
professional business-to-business electronic
products

As highlighted before, for professional business-to-business equipment, such as
telecommunication network infrastructure equipment and industrial HVAC
equipment, product lifetimes and contracted maintenance periods usually extend
to 10 to 15 years in the product’s first application. In view of this, as well as to
realistically enable such products to benefit from an extended lifetime through
refurbishment after their first use we recommend a minimum 15-year derogation
for spare or replacement parts for finished professional business-to-business
electronic equipment placed on the market before the compliance enforcement date of
the PFAS restriction, as follows:

[xy]. Paragraph 2 shall apply from (15 years after end of transition period)
to spare or replacement parts for finished professional business-to-
business electronic equipment placed on the market before (EIF +
transition period)

1 commission Delegated Directive (EU) 2015/863 of 31 March 2015 amending Annex Il to
Directive 2011/65/EU of the European Parliament and of the Council as regards the list of
restricted substances
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[xz]. Paragraph 2 shall apply from 15 years after the ending of a
derogation to spare or replacement parts for finished professional
business-to-business electronic equipment placed on the market while
benefitting of a derogation

D. Impact of the proposed spare parts derogation for
professional business-to-business electronic
products

Without a derogation, spare parts for electronic products may become unavailable
immediately from the compliance enforcement date. If these electronic products
stopped functioning, premature obsolescence and replacement with new electronic
products may be the only option. The derogation would prevent this unnecessary
generation of e-waste.

In many cases spare parts for professional users have already been manufactured
and are commercially available for customers at short notice, which is often
contracted. Scrapping such spare parts prematurely will not contribute to the
reduction PFAS emissions.

Applying the proposed spare parts derogation would not materially add to PFAS
emissions in the EU. The electronics sector currently contributes less than 1% of
the total PFAS emissions in the EU. The proposed restriction, which is focused
primarily on avoiding future emissions from new product sales, would, in the
absence of additional derogations, reduce those emissions to a very low baseline
level.

Industry outreach to leading companies in the electronics sector indicates that
spare parts represent a very small fraction of the electronics produced or imported
in the EU. A small proportion of these spare parts contain low levels of PFAS.
Permitting the continued production, import and use of PFAS-containing spare
parts for the installed base of electronic products already on the market would
result in negligible, and steadily declining, additional PFAS emissions. In addition,
the Waste from Electrical and Electronic Equipment (WEEE) Directive requires
collection and safe recycling of electronic products when they ultimately reach end-
of-life, and so PFAS emissions from the waste stage of electronic products are
already reduced.



https://echa.europa.eu/-/restriction-of-per-and-polyfluoroalkyl-substances-pfass-under-reach

https://environment.ec.europa.eu/topics/waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en
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lll. RE-SUPPLY OF ARTICLES ALREADY PLACED
ON THE MARKET (PRE-OWNED PRODUCTYS)

A. Re-supply of pre-owned products supports a
circular economy

A robust market for pre-owned products supports circular economy objectives by
promoting resource conservation and prolonging product life. Without a
derogation, PFAS-containing products already on the EU market could not be re-
supplied to a new user after the compliance enforcement date for reuse as a
second-life product.

In March 2022, the European Commission published a proposal for a Regulation
on Ecodesign for Sustainable Products which sets new requirements to make
products more durable, reliable, reusable, upgradable, reparable, easier to
maintain, refurbish and recycle, and energy and resource efficient. All
regulated products will have Digital Product Passports which will make it easier
to repair and reuse products. This will create economic opportunities for innovation
and job creation, notably in remanufacturing, refurbishing, repairing and reusing
products.

PFAS is found in an extremely wide range of products on the market today. Failing
to derogate the re-supply of pre-owned products from the PFAS restriction would
ban the reuse of these products after the compliance enforcement date and stop
these circular economy activities. Such products, even if functional, would be
illegal to resell and would have to be discarded as waste. Resellers who cannot
confirm that a product does not contain PFAS would have to assume that all their
inventory contains PFAS and would need to be destroyed. The waste generation
from disposal of serviceable products and the resource consumption from
purchase of new replacement products would lead to a significant negative
environmental outcome.

B. ‘Resupply of articles’ precedents in EU substance
restrictions

It is normal practice for an EU substance restriction to include a derogation for
resupply of articles already placed on the market, to support the circular economy
by allowing re-use of pre-owned products. We recommend that this derogation
should be incorporated into the EU PFAS restriction to align with normal practice
in the EU.

REACH Annex XVII Entry 68 restricts the use of linear and branched
perfluorocarboxylic acids of the formula CnF2n +1-C(= O)OH where n = 8, 9, 10,
11, 12, or 13 (C9-C14 PFCAs) in semiconductors incorporated finished electronic
equipment from 31 December 2023. These C9-C14 PFCA substances are a
subset of the PFAS group of substances which will become restricted under the
EU PFAS restriction. Para 6 includes the following “resupply of articles” derogation
for products placed on the market before the compliance enforcement date of 25
February 2023:




https://ec.europa.eu/environment/communication-making-sustainable-products-norm_en

https://ec.europa.eu/environment/communication-making-sustainable-products-norm_en

https://echa.europa.eu/documents/10162/f9e7b269-87cd-fc26-1a8e-b8c8b6e40c08
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6. Paragraph 2(c) shall not apply to articles placed on the market before
25 February 2023.

Previous REACH Annex XVII restrictions which are applicable to articles
incorporate analogous derogations, examples include:

»» Entry 51 restriction on certain phthalates, Paragraph 4(d) exempts “articles
placed on the market before 7 July 2020.”

»»  Entry 45 restriction on Diphenylether, octabromo derivative, Paragraph 3
states “By way of derogation, paragraph 2 shall not apply to articles that
were in use in the Community before 15 August 2004.”

P Entry 20 restriction of organostannic compounds, Paragraph 4(b) states:
“Articles not complying with point (a) shall not be placed on the market after
1 July 2010, except for articles that were already in use in the Community
before that date.”

» Entry 19 restriction of arsenic compounds, Paragraph 7 states: “Member
States may allow wood treated with other types of CCA solutions that was
in use in the Community before 30 September 2007 ... to be placed on the
market subject to the conditions pertaining to its use listed under points
4(b), (c) and (d).”

» Entry 18a restriction of mercury, Paragraph 2 states: “The restriction in
paragraph 1 shall not apply to measuring devices that were in use in the
Community before 3 April 2009.”

The Persistent Organic Pollutants (POPs) Regulation (EU No. 2019/1021) allows
the resupply of articles already placed on the market before the compliance
enforcement date for a substance restriction.

Article 4(2) states “Article 3 shall not apply in the case of a substance present in
articles already in use before or on the date that this Regulation or Regulation (EC)
No 850/2004 became applicable to that substance, whichever date came first.”

Under the New Legislative Framework, Union harmonisation legislation applies to
new products until the products reach end users and does not prevent resupply of
these products thereafter. Section 2.1, page 15 of the Blue Guide notes “Union
harmonisation legislation applies when the product is placed on the market (or put
into service) and to any subsequent making available until the product reaches the
end-user. A product still in the distribution chain falls under the obligations of the
Union harmonisation legislation as long as it is a new product. Once it reaches the
end-user it is no longer considered a new product and the Union harmonisation
legislation no longer applies.”

One regulation that is subject to the New Legislative Framework is the EU
Restriction of the Use of Hazardous Substances (RoHS) Directive (2011/65/EU)
which allows the resupply of articles already placed on the market before the
compliance enforcement date. Article 4(3) builds on the exemption for resupply of




https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02019R1021-20210315

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C:2022:247:FULL&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02011L0065-20221001&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02011L0065-20221001&from=EN
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category 7 and 10 equipment placed on the market before 1 July 2006 and states
“Paragraph 1 shall apply to medical devices and monitoring and control
instruments which are placed on the market from 22 July 2014, to in vitro diagnostic
medical devices which are placed on the market from 22 July 2016, to industrial
monitoring and control instruments which are placed on the market from 22 July
2017, and to all other EEE that was outside the scope of Directive 2002/95/EC and
which is placed on the market from 22 July 2019.”

C. Proposed text for resupply of articles derogation

We recommend that the PFAS restriction should align with normal practice for an
EU substance restriction and include a derogation for resupply of articles already
placed on the market. We recommend the following proposed text:

[xx]. Paragraph 2(c) shall not apply to articles placed on the market before
(EIF + 1.5 years transition period).

D. Impact of the proposed resupply of articles
derogation

Incorporating this proposed derogation for resupply of articles would not result in
any additional PFAS emissions. This derogation would not permit new PFAS-
containing products to be placed on the market, instead it would permit PFAS-
containing products already on the market to be reused and resold. There would
be no additional impact to the environment and human health from implementing
this derogation.

Instead, this proposed derogation would have a positive impact on consumers
through access to lower cost, but still fully functional products available on the
second-hand market. For example, around 20% of the components in cars placed
on the market today contain PFAS. Without this general derogation (and in the
absence of additional application-specific derogations) there would be no market
for second-hand cars in the EU after the compliance enforcement date.

This derogation would also provide environmental benefits by reducing the
resource consumption needed to manufacture new products. A report by market
research organization Counterpoint estimates that in 2021, the total number of new
smartphones sold in the EU was about 102 million. About 12 million second-hand
smartphones were sold as-is and a further 15 million smartphones were
refurbished and sold for reuse in the EU in 2021.



https://www.counterpointresearch.com/devices/smartphones/
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About DIGITALEUROPE

DIGITALEUROPE is the leading trade association representing digitally transforming industries in
Europe. We stand for a regulatory environment that enables European businesses and citizens to
prosper from digital technologies. We wish Europe to grow, attract, and sustain the world’s best digital
talents and technology companies. Together with our members, we shape the industry policy positions
on all relevant legislative matters and contribute to the development and implementation of relevant EU
policies, as well as international policies that have an impact on Europe's digital economy. Our
membership represents over 45,000 businesses who operate and invest in Europe. It includes 102
corporations which are global leaders in their field of activity, as well as 41 national trade associations
from across Europe.

o o s e e o s s

DIGITALEUROPE Membership

Corporate Members

Accenture, Airbus, Applied Materials, Amazon, AMD, Apple, Arcelik, Arm, Assent, Autodesk, Avery
Dennison, Banco Santander, Bayer, Bosch, Bose, Bristol-Myers Squibb, Brother, Canon, CaixaBank,
Cisco, CyberArk, Danfoss, Dassault Systemes, DATEV, Dell, Eaton, Epson, Ericsson, ESET, EY,
Fujitsu, GlaxoSmithKline, Google, Graphcore, Hewlett Packard Enterprise, Hitachi, Honeywell, HP Inc.,
Huawei, ING, Intel, Johnson & Johnson, Johnson Controls International, Konica Minolta, Kry, Kyocera,
Lenovo, Lexmark, LG Electronics, Mastercard, Meta, Microsoft, Mitsubishi Electric Europe, Motorola
Solutions, MSD Europe, NEC, Nemetschek, NetApp, Nintendo, Nokia, Nvidia Ltd., Oki, OPPO, Oracle,
Palo Alto Networks, Panasonic Europe, Pearson, Philips, Pioneer, Qualcomm, Red Hat, RELX,
ResMed, Ricoh, Roche, Rockwell Automation, Samsung, SAP, SAS, Schneider Electric, Sharp
Electronics, Siemens, Siemens Healthineers, Skillsoft, Sky CP, Sony, Sopra Steria, Swatch Group,
Technicolor, Texas Instruments, TikTok, Toshiba, TP Vision, UnitedHealth Group, Visa, Vivo, VMware,
Waymo, Workday, Xerox, Xiaomi, Zoom.

National Trade Associations

Austria: 100 Greece: SEPE Romania: ANIS
Belgium: AGORIA Hungary: IVSZ Slovakia: ITAS
Croatia: Croatian Ireland: Technology Ireland Slovenia: ICT Association of
Chamber of Economy Italy: Anitec-Assinform Slovenia at CCIS
Cyprus: CITEA Lithuania: Infobalt Spain: Adigital, AMETIC
Czech Republic: AAVIT Luxembourg: APSI Sweden: TechSverige,
Denmark: DI Digital, IT Moldova: ATIC Teknikforetagen
BRANCHEN, Dansk Erhverv Netherlands: NLdigital, Switzerland: SWICO
Estonia: ITL FIAR Turkey: Digital Turkey
Finland: TIF Norway: Abelia Platform,

France: AFNUM, Poland: KIGEIT, PIIT, ECID

SECIMAVI, numeum ZIPSEE Ukraine: IT Ukraine

Germany: bitkom, ZVEI Portugal: AGEFE United Kingdom: techUK
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Berghof Fluoroplastic Technology

Section Il — General and specific infor-
mation

Summary

We decided to submit a non-confidential and confidential report (attachments section IV an section V) to elaborate in detail on all
the important topics addressed in the ECHA public consultation request. It is recommended to ECHA examiners to evaluate the
confidential report, since more detailed and business related data could be provided. Please note that due to time constraints, this
document may not include all detailed information about the ‘missing uses — Analysis of alternatives and socio-economic analysis’,
but further submissions by Berghof Fluoroplastic Technology will provide this information during the course of the public consulta-
tion. A summary is given below, but note that all detailed information with supporting references and data is presented in the at-
tachments!

Scope or restriction option analysis:

The scope of our contribution is the processing of fluoropolymers in general, PTFE in particular and more specifically: suspension
PTFE. It should be noted that Berghof Fluoroplastic Technology solely processes PTFE manufactured by suspension polymerization
(i.e. sSPTFE) to obtain sintered PTFE products to serve i) high-density/solid PTFE, ii) porous PTFE, iii) optical PTFE. It is known and
confirmed by multiple sPTFE suppliers, that sPTFE does not require PFAS-based processing aids in their manufacturing process.

Berghof Fluoroplastic Technology endeavor a supply chain, from raw material to shipped products, without PFAS-of-concern.

The consumption of all PTFE types worldwide and in western Europe is 190 and 35 Mio. kg respectively. The suspension PTFE market
size is estimated to reach 1.500 Mio USS by 2027 after growing at a CAGR of 7,2% from 2022 to 2027.

PTFE is a high performance polymer with a unique set of properties, e.g. temperature range from -250 to +260°C, universal chemical
resistance, hydrophobic properties, excellent dielectric properties, amongst many others. This makes it an extremely valuable ma-
terials for the use in many different industries.

Hazard or exposure:

PTFE is a polymer of low concern (PLC) in terms of its potential environmental and human health impacts. To this, it is important that
suspension PTFE is manufactured without the use of PFAS-of-concern. To confirm this, two other information sources are given
related to hazard or exposure, i.e. i) safety data sheets and ii) statements of compliance (e.g. food contact material, USP class VI).

Environmental emissions:

During PTFE processing, emissions of PFAS-of-concern due to heating of the PTFE in the sintering process does not occur.

Berghof Fluoroplastic Technology has taken measures to further optimize the use of resources to meet the criteria of ‘Operation
Clean Sweep’. Berghof Fluoroplastics Technology is an official partner of the 3M’s worldwide unique Fluoropolymer Up-Cycling Pro-
ject. More than 95% of the generated waste of the production process is reused or recycled! Just a very small portion is too much
contaminated (e.g. dirt) and leaves the factory for incineration. It is shown in scientific studies that municipal incineration of fluoro-
polymers using best available technologies is not a significant source of PFAS and should be considered an acceptable form of waste
treatment. The relation between PTFE and its global impact as microplastic (MP) in marine environment was investigated and it was
concluded that PTFE plays a medium role when it concerns microplastics. sPTFE at Berghof Fluoroplastic Technology is used for
industrial and high tech products only and is not directly applied as consumer goods. Therefore, the contribution of sSPTFE to micro-
plastics is estimated very low. PTFE has a high molecular weight, no water solubility and volatility, therefore they are not expected
to degrade to lower molecular weight PFAS.

BERGHOF






PUBLIC CONSULTATION | SUBMITTED ON 27.06.2023 S.2/31

Baseline:

Berghof Fluoroplastic Technology processes PTFE to make a wide variety of PTFE components consisting of high-density/solid PTFE,
porous PTFE and optical PTFE for various industries: Semiconductor industry, laboratory equipment/technology, automotive, aero-
space, chemical industry, industrial processing, electronics and electrical equipment, photonics (optical industry / light measure-
ment), food & beverage, medical technology.

Information on alternatives:

PTFE is a high performance material and has many beneficial properties, especially the combination of these properties makes the
difference in comparison to alternative materials. High performing polymers permit exceptional end-use-applications, specialized
products at high costs. In general, it can be stated, that PTFE will only be applied, when this is really required for the application,
otherwise a less costly material will be chosen. PTFE is not used for conveniency, but for high-end products where a certain combi-
nation of properties is really necessary (essential use!).

Other socio economic analysis (SEA) issues:

As soon as the restriction takes effect, it is expected that Berghof Fluoroplastic Technology will lose a very large share of the total
revenue which is related to European business. Customer and industry/application demands cannot be met anymore and no com-
petitive products can be offered. Relocating the production of Berghof Fluoroplastic Technology to outside Europe is the only alter-
native for the company to remain. This will result in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. It will
be a challenge (or an impossible mission) to compensate the revenue of the European market outside of Europe.

This does not have an impact solely on Berghof Fluoroplastic Technology but on whole Berghof Group as well. The existence of the
total Berghof Group is highly endangered because of the entanglement of the PTFE products in the Berghof Group. Other subsidiar-
ies, i.e. Berghof Products + Instruments and Gigahertz Optik cannot apply these high-quality products with fit-to-purpose properties
anymore. The high-value products cannot be offered in the market anymore in a fair and competitive way. Berghof Fluoroplastic
Technology is a significant pilar for the Berghof Company. It can be concluded that the impact of a possible fluoropolymer ban will
be devastating to the Berghof Group and its further existence is extremely doubtful.

Request for exemption:

Berghof Fluoroplastic Technology cannot comprehend the possible ban of fluoropolymers in general, PTFE in particular and more
specifically: suspension PTFE. This fluoropolymer type is a polymer-of-low-concern and can be manufactured without using fluori-
nated production aids, like fluorosurfactants. It is already confirmed by various sPTFE manufacturers that PTFE applied at Berghof
Fluoroplastic Technology is manufactured with no such production aids. Berghof Fluoroplastic Technology endeavor a supply chain,
from raw material to shipped products, without PFAS-of-concern.

We are not against a restriction/limitation of hazardous, persistent and mobile PFAS-of-concern, and support a scientific approach
differentiating high and low risk substances based on risk assessment. In that way, it should be concluded that fluoropolymers should
not be treated in a similar way as other PFAS and should be removed from the ECHA restriction dossier.

In general, it can be stated, that PTFE will only be applied, when this is really required for the application, otherwise a less costly
material will be chosen. Furthermore, it is no discussion that the fluorine loop should be closed. This is manageable for PTFE applied
in industrial applications or in high tech products. These products are traceable and/or recyclable. The application of PTFE in con-
sumer goods should be minimized and only applied if really necessary.

The socio-economical impact of a possible restriction or a ban of PTFE on Berghof Fluoroplastic Technology is severe. Relocating the
production of Berghof Fluoroplastic Technology to outside Europe is the only alternative for the company to remain. This will result
in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. The existence of the total Berghof Group in Europe is
highly endangered because of the entanglement of the PTFE products in the Berghof subsidiaries. It can be concluded that the impact
of a possible fluoropolymer ban will be devastating to the Berghof Group and its further existence is extremely doubtful. The uncer-
tainty among various stakeholders, which is already evident in the initial reluctance to invest after the publication of the restriction
dossier, already suggests how dramatically and quickly the Berghof Group would be hit by a possible fluoropolymer ban.

General: Fluoropolymers should be exempted from any regulatory action under the REACH restriction!!

Specified: Exemption for PTFE used in high tech products and products and production aids for industrial applications!!
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1. General information

1.1.  Scope on restriction option analysis

PFAS type: General: Fluoropolymer
Group: polytetrafluoroethylene (PTFE)
Subgroup: suspension polytetrafluoroethylene (sPTFE)

(Note: in our public consultation reply, PTFE comprises modified sPTFE and sPTFE compounds)
General

PFAS definition

Per- and polyfluorinated chemicals (PFCs)c, or more specifically per- and polyfluoroalkyl substances (PFASs), are a large group of
chemicals that have been used since the 1950s as ingredients or intermediates of surfactants and surface protectors for assorted
industrial and consumer applications [OECD/UNEP 2013]. The PFAS terminology was proposed by Buck et al. [Buck 2011]. This is a
widely accepted and used terminology for PFAS which divides them basically into two sub-groups: non-polymeric and polymeric
PFASs. The polymeric PFASs are subdivided into i) fluoropolymers, ii) side-chain fluorinated polymers and iii) perfluoropolyethers.
Our contribution focusses on fluoropolymers in general and PTFE in particular. The environmental and toxicological profiles of these
polymers are distinctly different to the majority of other PFAS.

Fluoropolymers have very high molecular weight (usually > 10,000 Da) and show excellent thermal, chemical, photochemical, oxida-
tive, hydrolytic and biological stability with low flammability, neutral electrical charge and resistance to degradation. Fluoropolymers
do not bioaccumulate, are not mobile and no reactive groups are present in the structure of fluoropolymers. They are characterized
by a carbon-only polymer backbone with F atoms directly attached to it, a unique feature in the chemical space.

Perfluoroalkyl carboxylic acids (PFCAs)

) Perfluoroalkyl acids (PFAAS) Perfluoroalkane sulfonic acids (PFSAs)

CnF2n+iR Perfluoroalkyl phosphonic acids (PFPAs)

Perfluoroalkyl phosphinic acids (PFPIAs)

_ Non- | Perfluoroalkane sulfonyl fluoride (PASF) PASF-based derivatives
polymers CnF2n+1502F CnF2n+1502-R, R = NH, NHCH2CH20H, etc.

FT-based derivatives
- CnF2n+1CH2CH2-R,
R = NH, NHCH2CH20H, etc.

| Perfluoroalkyl iodides (PFAIs) _ Fluorotelomer iodoes (FTIs)
CnFan+1l CnF2n+1CH2CH2I

~ Per- and polyfluoroalkyl ethers (PFPEs)-based derivatives - Polyfluoroalkyl ether carboxylic acids

PFASs
Polytetrafluoroethylene (PTFE),
Polyvinylidene fluoride (PVDF),
Fluorinated ethylene propylene (FEP),
Perfluoroalkoxyl polymer (PFA), etc.

~ Fluoropolymers —

Fluorinated (meth)acrylate polymers
- Polymers —+ Side-chain fluorinated polymers — Fluorinated urethane polymers
Fluorinated oxetane polymers

— Perfluoropolyethers

Figure 1: general classification of per- and polyfluoroalkyl substances (PFAS) as proposed by Buck et al. [OECD/UNEP 2013]
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PTFE — manufactured types
According to Lohmann et al. [Lohmann 2020], there are many different processes of making fluoropolymer products. For example,
some fluoropolymers do not require PFAS-based processing aids in their manufacture by suspension polymerization (e.g. granular

PTFE), whereas other fluoropolymers (e.g. fine powder PTFE and PVDF) are manufactured using PFAS-based processing aids during
emulsion polymerization. The developments in Fluoropolymer Manufacturing Technology with the focus on removing PFAS as

polymerization aids was assessed by Ameduri et al. [Ameduri 2023]. It is expected that most of the fluoropolymer production will be
developed completely free from PFAS polymerization aids in a relatively short time frame. Thus, it appears reasonable to claim that
fluoropolymers that are manufactured without the use of PFAS polymerization aids should be exempted from any regulatory initia-
tive, and that their uses should be allowed without any unjustified restriction. Additionally, a detailed overview from polymerization
(addressing additionally e.g. supercritical CO, polymerization or y-radiation-induced polymerization) to recycling and disposal of PTFE
was given in the scientific review on PTFE porous membrane technology by Guo et al. [Guo 2022].

In suspension polymerization, the TFE is polymerized in water, since PTFE is insoluble in water; the polymerized product is precipi-
tated from water to form primary particles. If there is no dispersant in the water, the primary particles will aggregate into coarse
particle or grain, which is commonly known as suspension polymerization. These grains can be molded after they have been pro-
cessed into pellets. [Chemservice 2021]

PTFE — Polymer of Low Concern (PLC)
PTFE is a Polymer of Low Concern (PLC) = the study by Henry et al. [Henry 2018] has presented data demonstrating that PTFE satisfy
the widely accepted polymer hazard assessment criteria and that this polymer is to be considered PLC [OECD 2009].

Fluoropolymer market overview
A comparison between the global market and European market was given in the presentation of M. Schlipf [Schlipf 2023]. It concerns
fluoropolymer consumption data of 2018 (Figure 2). Similar ratios between the different kind of fluoropolymers are still valid today.

0,88 Consumption of Fluoropolymers 2018 in tto/a: 327 Western Europe 2018: 52,7 tto
5,91 2'425,5 0,737 « PTFE, mod. PTFE 0,077 1'514'2 %33 0,49 0 o1l oor = PTFE, mod. PTFE
6,47 - PVDF 2,75 * PVDF
9,421 \\‘ FEP \\‘ FEP
= = PCTFE ‘ = PCTFE
= ETFE = ETFE
PEA/MFA PFA/MFA
. PVF = PVF
= ECTFE = ECTFE
= THV - THV

Figure 2: Consumption of fluoropolymers: left: global numbers of 2018; right: western Europe numbers of 2018 (unit tto = mio. kg]

Conversio presented the fluoropolymer market by industry segments as can be seen in the figure below [Conversio 2023]. It is very
clear that fluoropolymers, of which 56% concerns PTFE (in 2020), find its use in industries with very high requirements and standards,
i.e. electronics & semiconductors, chemical industry, automotive, medical & pharma. Therefore it is not understood why these ex-
tremely important industries seemed to be inferior to the industries addressed in the restriction proposal, like TULAC, food contact
materials and packaging, consumer mixture, cosmetics, ski wax etc. Sophisticated and high demanding high tech products and
industrial applications were therefore underrated and overshadowed by consumer products.
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Fluoropolymer market by industry segments 2020
Shares based on quantity in kt
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Figure 3: Fluoropolymer market by industry segments 2020 [Conversio 2023]

SsPTFE market overview [IndustryARC 2023]

The suspension PTFE Market size is estimated to reach 1.500 Mio USS$ by 2027 after growing at a CAGR of 7,2% from 2022 to 2027.

Generalities of the market overview of sPTFE can be given by

Molding Process
Application
Electrical Tapes and Others

End-Use Industry Automotive and Transportation, Oil and Gas,

PTFE Extrusion Molding, PTFE Isostatic Molding, PTFE Compression Molding
Coatings, Seals, Gaskets, Valves, Expansion Joints, Pipes, Protective Liners, Electrical Insulators,

Chemical Processing, Electrical and Electronics,

Medical (Implants, Surgical Instruments and Others), Cookware (Pan, Baking Trays and Others),
Building and Construction (Residential, Commercial and Industrial), Consumer Goods, Paints and Coat-

ings and Others.

Scientific relevance

The scientific relevance can be demonstrated by means of yearly amount of publications. As an example, this is shown for porous
PTFE with following searching criteria ‘PTFE membrane’ by Dimensions [Dimensions 2023]:

Publications in each year. (Criteria: see below)
16,000

15,000
14,000
13,000
12,000
11,000
10,000
9,000
8,000
7,000

6,000

2012 2013

2014

2015 2016 2017 2018 2019

-e- Publications (total)

h Solutions Ine. Al righ
igerment. This work

2020 2021 2022

Figure 4: Yearly amount of publications on ‘PTFE membrane’ by Dimensions [Dimensions 2023]
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The scientific review paper of Guo et al. [Guo 2022] aims to provide updates on the recent developments of PTFE porous membranes
based on the PTFE polymer, with significant attempts to improve PTFE porous membranes. To this, 221 references were addressed
in this paper, indicating the relevance, actuality and the technologically need for PTFE porous materials. Following topics were de-
scribed in detail:

e introduction to PTFE material, including the polymerization process, structure and properties, processing, recycling and
disposal, and applications.

e recent progress in the preparation method and procedure of PTFE flat-sheet membrane, hollow fiber membrane as well
as the tubular membrane

e  strategies to control membrane pore structure and the functionalization of PTFE porous are assorted and illustrated in
detail.

e anoverview of PTFE membranes for various applications.

It should be noted that in this section, the need for PTFE membrane or porous PTFE is given exemplarily and similar relevance and

trends are expected for other PTFE applications (i.e. sealings, optical applications, applications where low dielectric constant is

required, low abrasion uses, amongst many others).

PTFE properties
PTFE is a high performance polymer with a unique set of properties:

=  High-molecular weight and a high melting point
=  Temperature range from -250 to +260°C

= Universal chemical resistance

= Anti-adhesive surface, extremely low coefficient of friction
= Hydrophobic properties

=  Porous properties available by special treatment
=  Excellent dielectric properties

= High UV resistance and resistance to weathering
= High purity

=  High flame resistance according to UL94 V-0

= Physiologically harmless

There are no materials showing this set of properties. The search for alternative materials always ends up in a compromise, which
could be sufficient for certain products and applications. The majority of high-end products demand a certain uncompromising com-
bination of properties in order to assure efficiency, stability, durability, health and safety! That is what it makes PTFE irreplaceable.

PTFE at Berghof Fluoroplastic Technology

It should be noted that Berghof Fluoroplastic Technology solely processes PTFE manufactured by suspension polymerization (i.e.
SPTFE) to obtain sintered PTFE products.

PTFE product supply chain

PTFE supply: Detailed information from the suppliers of PTFE is given in ‘confidential documents’ in Section V.
The suppliers confirm that the PTFE is produced without PFAS-of-concern* (see ‘confidential at-
tachments’). The PTFE is of high purity and is free of PFAS-of-concern*

PTFE processing: The process for obtaining solid or porous sintered PTFE parts consist of hydraulic or isostatic
molding of PTFE granulate. After demolding, the PTFE parts are sintered and cooled down. Sub-
sequently parts are shaped by machinery post-processing. Isostatic molding gives the opportunity
make optimal use of resources by molding with almost precise contours leading to extreme raw
material reduction.
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Product:

Downstream users:

SPTFE form parts or sPTFE porous sheets or porous 3D-parts

1. The customers are mainly original equipment manufacturers (OEMs),

2. System integrators

3. Endusers

Product groups at Berghof Fluoroplastic Technology

e  High-Density/solid PTFE
. Porous PTFE
e  Optical PTFE

PTFE geometry
e machined parts

e  sheets

Industries and products/applications

Industries Product / Applications
Bushings, antenna-parts for WIFI-communication, reflectors / thermal shielding of
Aerospace exposed space craft surfaces, liquid tanks for space craft propellant
Pressure compensation of high voltage batteries, elements with bursting function
. for passenger safety, high performance membranes that repel water and oil, paint-
Automotive

ing-robot parts, parts for crankcase pressure regulation, diaphragmes,

Chemical and industrial processing

Pump housings, containment shells, process tanks, bellows, pump impellers, can in-
serts for pumps, filters for liquid processing, hollow cylinders, guiding strips,

Electronics and Electrical

Sensor protection caps, insulations caps, high-voltage parts, parts for level-sensors,

Food & Beverage

Bellows, sealings/gaskets

Laboratory Equipment/Technology

Digestion reactors, pressure vessels

Medical

Vents and filters for various applications

Optical industry / Light measurement

Reflection standards, interior of Ulbricht integrating spheres, diffuse reflectors,
projection screens, display backdrops, reflectors for highly intensive radiation
sources.

Semiconductor industry

Etching tanks, bubbling systems, stirrers, heaters, clamps shells, bellows,

* Definition of PFAS-of-concern

a subset of per- and polyfluoroalkyl substances (PFAS) that are considered to be particularly problematic due to their potential

adverse effects on human health and the environment (in terms of persistence, bioaccumulation, and toxicity), like short-chain non-

polymeric PFAS or fluorosurfactants (e.g. fluorinated production aids).

Berghof Fluoroplastic Technology GmbH | Arbachtalstrae 26 | 72800 Eningen | www.berghof-fluoroplastics.com

2023-06-27_Public Consultation-Berghof Fluoroplastics






PUBLIC CONSULTATION | SUBMITTED ON 27.06.2023 S.9/31

References

[OECD/UNEP 2013] OECD/UNEP Global PFC Group, Synthesis paper on per- and polyfluorinated chemicals (PFCs), Environment, Health and
Safety, Environment Directorate, OECD, 2013.
(https://wedocs.unep.org/bitstream/handle/20.500.11822/32445/SPPPC.pdf?sequence=1)

[Buck 2011] Buck et al., Perfluoroalkyl and polyfluoroalkyl substances in the environment: Terminology, classification, and origins. Integr.
Environ. Assess. Manag. 7(4), 2011, 513-541. (https://doi.org/10.1002/ieam.258)

[Lohmann 2020] Lohmann et al., Are Fluoropolymers Really of Low Concern for Human and Environmental Health and Separate from Other
PFAS?, Environ. Sci. Technol. 54(20), 2020, 12820-12828 (https://doi.org/10.1021/acs.est.0c03244)

[Ameduri 2023] Ameduri et al., Developments in Fluoropolymer Manufacturing Technology to Remove Intentional Use of PFAS as Polymeriza-
tion Aids, International Chemical Regulatory and Law Review (ICRL) 6(1), 2023, 13-23
(https://icrl.lexxion.eu/data/article/18899/pdf/icrl 2023 01-006.pdf)

[Guo 2022] Guo et al., PTFE porous membrane technology: A comprehensive review, J. Membr. Sci. 664, 2022, article 121115 (p. 1-21)
(https://doi.org/10.1016/j.memsci.2022.121115)

[Chemservice 2021] Chemservice, report prepared for Fluoropolymers Group of PlasticsEurope, Regulatory Management Option Analysis For
Fluoropolymers, 2021
(https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104 FP_RMOA Final 3.pdf)

[Henry 2018] Henry et al., a critical review of the application of polymer of low concern and regulatory criteria to fluoropolymers, Integr.
Environ. Assess. Manag. 14(3), 2018, 316-334 (https://doi.org/10.1002/ieam.4035)

[OECD 2009] Organization for Economic Co-operation and Development (OECD), Task Force on New Chemicals Notification and Assessment,
Data analysis of the identification of correlations between polymer characteristics and potential for health or ecotoxicological
concern, 2009 (https://www.oecd.org/env/ehs/risk-assessment/42081261.pdf)

[Schlipf 2023] M.Schlipf, Title: Fluoropolymers Global Market Overview; Conference: Innovations using Fluoropolymers, SKV, 3-4 Mai 2023 in

Wiirzburg (given in ‘confidential documents’ in Section V)

[Conversio 2023] Conversio — Market & Strategy, Fluoropolymer waste in Europe 2020 — final report, elaborated for pro-K, published January
2023 (given in ‘confidential documents’ in Section V)

[IndustryARC 2020] Industry ARC, Suspension Polytetrafluoroethylene Market - Forecast(2023 - 2028), Report Code: CMR 29235, https://www.in-
dustryarc.com/Research/Global-Suspension-Ptfe-Market-Research-511461, visited on 21.04.2023

[Dimensions 2023]  Dimensions website, https://app.dimensions.ai, visited on 06.04.2023

Berghof Fluoroplastic Technology GmbH | Arbachtalstrae 26 | 72800 Eningen | www.berghof-fluoroplastics.com
2023-06-27_Public Consultation-Berghof Fluoroplastics



https://wedocs.unep.org/bitstream/handle/20.500.11822/32445/SPPPC.pdf?sequence=1

https://doi.org/10.1002/ieam.258

https://doi.org/10.1021/acs.est.0c03244

https://icrl.lexxion.eu/data/article/18899/pdf/icrl_2023_01-006.pdf

https://doi.org/10.1016/j.memsci.2022.121115

https://fluoropolymers.plasticseurope.org/application/files/5416/5104/8333/20211104_FP_RMOA_Final_3.pdf

https://doi.org/10.1002/ieam.4035

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

https://www.industryarc.com/Research/Global-Suspension-Ptfe-Market-Research-511461

https://www.industryarc.com/Research/Global-Suspension-Ptfe-Market-Research-511461

https://app.dimensions.ai/



PUBLIC CONSULTATION | SUBMITTED ON 27.06.2023 S.10/31

1.2. Hazard or exposure

Toxicology studies on PTFE demonstrate the absence of acute or subchronic systemic toxicity, irritation, sensitization, local toxicity
on implantation, in vitro and in vivo genotoxicity, hemolysis, complement activation, or thrombogenicity [Henry 2018]. It was also
concluded that PTFE is a polymer of low concern (PLC) including its low potential environmental and human health impacts. It is not
considered to be a carcinogen, mutagen, or reproductive toxin.

Two other information sources can be given related to hazard or exposure, i.e.:

e safety data sheet; the safety data sheet of PTFE does not include any hazard statements or precautionary statements. The
safety data sheets from two PTFE suppliers are exemplary given in ‘confidential documents’ in Section V.

e Statement of Compliance: PTFE passes all relevant human health (i.e. hazard and exposure) related approvals, shown by
e.g. migration tests. Compliance documents of various suppliers are given in ‘confidential documents’ in Section V. Follow-
ing standards are generally met:

e  Food contact materials (e.g. Bedarfsgegenstandeverordnung)
e  FDA-compliance (21 CFR 177:1550)

e TSCA

e  Drinking water approval

e USPclass VI

e  Sanitary standards

It should be noted, that the used suspension PTFE is manufactured without using fluorinated production aids, like fluorosurfactants.
This is already confirmed in section 1.1. So, the argument of environmental emissions related to manufacturing aids does not apply
here!

Finally, we want to emphasize that Article 68 (1) of REACh (Introducing new and amending current restrictions) phrases that there
must be an unacceptable risk to human health or the environment, arising from the manufacture, use or placing on the market
of substances [REACh 2023].

It is shown in this section, that this is not the case!
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1.3. Environmental emissions

Emissions

Granular PTFE is processed and one of the process steps is sintering. To this, PTFE parts are heated up in an oven with recirculated
air to a certain temperature for a certain time. The only production exit for gases is via the production ventilation system. The impact
of the exhaust air was determined by measuring the PFAS concentration at the exhaust of the production. The applied raw materials
are free of PFAS-of-concern*. This is proven by:

e  Confirmation of the manufacturer (no use of fluorinated production aids, like fluorosurfactants), see section 1.1.

e PFAS measurements of PTFE materials by accredited test laboratory (certificates are given in ‘confidential documents’ in
Section V).

The New York State Department of Environmental Conservation (DEC) requested the US Environmental Protection Agency (EPA)
Office of Research and Development (ORD) qualitatively characterize the emissions from polytetrafluoroethylene (PTFE) sintering
ovens [Gentile 2019]. The overall results indicate extremely low emissions from PTFE sintering oven process operations at their
facility. They identified shorter chain fluoropolymer aide replacements, perfluoroethanoic acid (C2), perfluoropropanoic acid (C3),
and perfluorobutanoic acid (C4), that have been phased in. Since we can confirm that Berghof Fluoroplastic Technology has no such
aids in their raw material or as production aid during the manufacturing, it is unlikely that short-chain PFAS is emitted during the
sintering process.

Production waste, reuse and recycling
Production waste is not included in the definition of emission as defined by German law [BImSchG 2022].

Since waste management is a very important part of the whole production process, numbers regarding production and waste (in
terms of reuse and recycling, upcycling and incineration) are given in the ‘confidential document’ in Section V. Berghof Fluoroplastic
Technology has taken measures to further optimize the use of resources to meet the criteria of ‘Operation Clean Sweep’ [OCSweep
2023]. It is no discussion that the fluorine loop should be closed. To this, Berghof Fluoroplastics Technology is an official partner of
the 3M worldwide unique Fluoropolymer Up-Cycling Project [3M 2015]. Furthermore Berghof Fluoroplastics Technology contributes
to recycling and reusing the PTFE material. More than 95% of the generated PTFE scraps are collected, milled, purified and processed
to manufacture new, highly qualitative PTFE products. Just a very small portion is too much contaminated (e.g. dirt) and leaves the
factory for incineration. Following input is given in the ‘confidential document’ in Section V:

e  Total amount of PTFE used for 2022:

e  Total amount of PTFE scraps for 2022:
o Amount of PTFE for reuse/recycling:
o Amount of PTFE for upcycling:

o  Amount of PTFE for incineration:

Conversio performed a detailed analysis regarding the fluoropolymer waste in Europe in 2020. The most relevant industry segments
were chemicals (~29% incl. energy), automotive (~31%) and others (~21% incl. coated metals, cookware, lubricants, textiles, food &
beverage etc.), which are also depicted in Section 1.1. The scheme in Figure 5 presents the treatment route of post-consumer fluor-
opolymer waste showing that approx. 84% of fluoropolymers are mainly recycled for energy or thermally separated from other
materials [Conversio 2023]. It is therefore highly assumable that the proportion of landfilled fluoropolymers related to industrial
applied PTFE is very small.

The thermal degradation of PTFE by incineration was investigated thoroughly and summarized by Sales [Sales 2022]. For PTFE, it was
concluded that complete thermal decomposition is achieved at a temperature of about 800°C. In more detail, incineration was stud-
ied by Aleksandrov et al. [Aleksandrov 2019]. The conclusion was that no significant evidence could be found of PFAS creation (of
the 31 studied PFAS species) during the incineration of PTFE. Therefore, it can be expected that municipal incineration of PTFE using
best available technologies (BAT) is not a significant source of studied PFAS and should be considered an acceptable form of waste
treatment. This study was further intensified by Karlsruhe Institute of Technology (KIT) in cooperation with Société Générale de
Surveillance (SGS), initiated by Gujarat Fluorochemicals Limited (GFL) [GFL 2023]. They confirmed complete thermal destruction of
fluoropolymers during incineration and no organic fluorides and more specifically PFAS substances were present in incineration flue
gas.
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FP waste collected (post-consumer)

235 kt (100%)

|

Recovery processes _

!

Disposal
3.1kt (13.1%)

Incineration / thermal destruction Recycling Landfill
19.6 kt (~83.5%) 0.81 kt (3.4%) 3.1kt (13.1%)
Energy recovery MSWI/ RDF / SRF Metal recycling
16.9 kt (~72%) 2.7 kt(11.5%)

Figure 5: (Co-)treatment route of post-consumer fluoropolymer waste in the EU in 2020 [Conversio 2023]

Degradation to Microplastics

The relation between PTFE and its global impact as microplastic (MP) in marine environment was investigated by means of the risk
screening method [Yuan 2022]. 36 different polymers were evaluated on global level by five different risk factors covering the prob-
ability of human exposure to MP and the potential impact. PTFE was ranked 17/36 with a risk score of 22! This, in comparison to e.g.
polyurethane (PUR) ranked 1/36 with a risk score of 150 or polyvinylchloride (PVC) ranked 2/36 with a risk score of 135. Remarkable
is the annual production of these latter polymers: 27 and 38 Mio. tonnes respectively in comparison to 0,1 Mio. tonnes in case of
PTFE. The recovery rate of PUR and PVC were 40% and 60% respectively. They assumed that PTFE cannot be recovered (recovery
rate of 0%!), this is in contradiction what is described in this section. With the right assumptions, PTFE should have been ranked
lower! The persistency, density and particle size were the main contributors to the PTFE-score. The sPTFE at Berghof Fluoroplastic
Technology is used for technical products only and is not directly applied as consumer goods. Therefore, the contribution of sPTFE
in technical products to microplastics is estimated very low.

Degradation to PFAS-of-Concern*

Finally, fluoropolymers are substantially different from the other polymeric PFAS in terms of potential emissions due to degradation
into small PFAS molecules during intended use or under environmental conditions and, for this reason, they have no environmental
impact. Fluoropolymers have a high molecular weight, no water solubility and volatility, therefore they are not expected to degrade
to lower molecular weight PFAS. Also, they are not expected to lead to the formation of long-chain PFAS as a result of degradation.
[Sales 2022]

Fluorosurfactant-free manufacturing

It should be noted, that the used suspension PTFE is manufactured without using fluorinated production aids, like fluorosurfactants.
This is already confirmed in section 1.1. So, the argument of environmental emissions related to manufacturing aids does not apply
here!

* Definition of PFAS-of-concern

a subset of per- and polyfluoroalkyl substances (PFAS) that are considered to be particularly problematic due to their potential
adverse effects on human health and the environment (in terms of persistence, bioaccumulation, and toxicity), like short-chain non-
polymeric PFAS or fluorosurfactants (e.g. fluorinated production aids).
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1.4. Baseline

Berghof Fluoroplastic Technology processes PTFE to make a wide variety of PTFE components consisting of high-density/solid PTFE,
porous PTFE and optical PTFE.

Group:
Subgroup:
Materials:

Polytetrafluoroethylene (PTFE)

suspension polytetrafluoroethylene (sPTFE)

sPTFE CAS No. 9002-84-0 (Poly(tetrafluorethylene))
Modified sPTFE

SPTFE compounds

Consumption of raw materials: ~ Total processed tonnage is given in the ‘confidential document’ in Section V

Industries:

Semiconductor industry, laboratory equipment/technology, automotive, aerospace, chemical in-
dustry, industrial processing, electronics and electrical, photonics (optical industry / light meas-
urement), food & beverage, medical technology.
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1.5. Description of analytical methods

Sintered PTFE does not emit PFAS-of-concern during life-cycle which can be proven by analytical measurements process by analytical
laboratories as mentioned in ‘confidential documents’ in Section V.

As written in all Safety Datasheets of PTFE: “This product is not classified as hazardous substance / hazardous mixture according to
Regulation (EC) No 1272/2008”, or: “Regulation (EC) No 1272/2008 is not applicable”.

We have taken measures to underline this by the analysis of several of our products. In the ‘confidential documents’ (Section V)
certificates are attached that show the harmlessness of the fluoropolymers. To this, also the applied test method is described.

1.6. Information on alternatives

PTFE is a high performance material and has many beneficial properties, especially the combination of these properties makes the
difference in comparison to alternative materials. Compared to standard plastics, like polyolefins (e.g. LDPE, HDPE or PP) or PVC,
PTFE is rather expensive, but thermally stable (Relative Temperature Index (RTI) > 150°C [Haghani 2021]). Engineering plastics, like
polyamides, POM or PMMA, are less costly then PTFE but are thermally inferior. High performing polymers permit exceptional end-
use-applications, specialized products at high costs. In general, it can be stated, that PTFE will only be applied, when this is really
required for the application, otherwise a less costly material will be chosen. PTFE is not used for conveniency, but for high-end
products where a certain combination of properties is really necessary (essential use!). This is also expressed by the annual produc-
tion of fluoropolymers, i.e. 0,1% of the total plastic production worldwide (380 Mio.t in 2022). [Schlipf 2023]

Alternative materials can also be glass, ceramic or other inorganic materials. Still, the combination of certain properties will make
PTFE irreplaceable.
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Figure 6: Thermoplastics classification [Haghani 2021]

Currently, many different PFAS (on the order of several thousands) are used in a wide range of applications, and there is no compre-
hensive source of information on the many individual substances and their functions in different applications.

A broad overview of many use categories where PFAS have been employed and for which function was given by Gliige et al. [Glige
2020]. They also specified which PFAS have been used and discuss the magnitude of the uses. Despite being non-exhaustive, this
study clearly demonstrates that PFAS are used in almost all industry branches and many consumer products. In total, more than 200
use categories and subcategories are identified for more than 1400 individual PFAS. The search for alternatives is therefore a chal-
lenging and extensive task and is important in all use categories.
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Chemservice provided an analysis of alternatives to fluoropolymer and evaluated many case studies in many different sectors [Chem-
service 2022]. The case studies that are described in that report are based on specific applications as reported by a selection of
downstream users of fluoropolymers. The applications should be considered as a reduced sample of the broad industrial sectors that
rely on fluoropolymers today. The conclusion was that fluoropolymers are currently irreplaceable for many critical applications, and
existing potential alternatives would be associated with significant trade-offs that could compromise safety of workers, general pop-
ulation, or the environment, either due to direct hazardous properties of the alternative, or by downgrading performance of key
applications.

The possibility to apply alternative materials depends strongly on the application and the technical and safety requirements. There
is no general alternative material for PTFE and in many cases there is simply no alternative for PTFE. In section 2.6, possible alterna-
tives accompanied with the compromises and drawbacks are described for the missing uses not addressed in the restriction proposal.
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1.7. Information on benefits

There are no benefits for NOT using PTFE in industrial applications or in high tech products in case the required combination of
properties can only be provided by PTFE material.

1.8.  Other socio economic analysis (SEA) issues

Berghof Group
Berghof is a technology and family-owned company with 400 employees and 71 million EUR revenue (both numbers from 2021).
Berghof Group consists of six different subsidiaries, i.e.:

e Berghof Fluoroplastic Technology GmbH
e  Berghof Membrane Technology GmbH

e  Berghof Products + Instruments GmbH
e  Gigahertz-Optik GmbH

e  Berghof Automation GmbH

e  Berghof Environmental Engineering GmbH

The contribution of Berghof Fluoroplastic Technology to the turnover of the whole Berghof Group is clearly above average. Further-
more, it can be stated, that the EBIT of Berghof Fluoroplastic Technology is positive and contributes significantly to the welfare of
the Berghof Group.
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Berghof Fluoroplastic Technology

Employees
Employee numbers of Berghof Fluoroplastic Technology are presented in the ‘confidential document’ in Section V; all employees are
located in Germany.

Revenue
As already stated in section 1.1, the three main product groups at Berghof Fluoroplastic Technology are:

e  High density PTFE (solid PTFE)
e  Porous PTFE; brand name: Permeaflon®

e  Optical PTFE; brand name: OptoPolymer®

The total revenue and revenue shares related to the product groups of Berghof Fluoroplastic Technology in 2021 and 2022 is pre-
sented in the ‘confidential document’ in Section V.

Berghof Fluoroplastic Technology distributes its products internationally. This is schematically represented in Figure 7. A very signif-
icant revenue share is related to the European market and the Germany market is the largest within Europe. It can be stated that
Berghof Fluoroplastic Technology is highly dependent on producing and distributing its products in Europe.

As the restriction proposal is accepted as submitted, the only alternative is, that the production of Berghof Fluoroplastic Technology
is transferred to outside Europe resulting in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. Since revenue
contribution to the European market is very significantly, it will be a challenge (or an impossible mission) to compensate the revenue
of the European market outside of Europe.

Figure 7: worldwide revenue distribution in 2022.

Investments and recruitment

It has to be mentioned, that the consequence of this proposal is the uncertainty it accompanies. This uncertainty results in stopping
investments (or at least putting them on hold) and delaying recruitment activities. Instead of moving forward, we are standing still.
More regulatory obligations for producers of fluoropolymers will result in decline of production in Europe in the transition period
and a full production stop after a possible ban. Materials become scarce, supply chain is endangered, reliable delivery times are on
stake, leading to higher costs and customer dissatisfaction. This has a significant impact on the competitiveness of Berghof Fluoro-
plastic Technology.

Influence on the Berghof Group

This does not have an impact solely on Berghof Fluoroplastic Technology but on whole Berghof Group as well. Berghof Fluoroplastic
Technology is a significant pilar for the Berghof Group in terms of revenue and EBIT. The existence of the Berghof Group is highly
endangered when PTFE products cannot be manufactured anymore (in Europe).
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Berghof Fluoroplastic Technology is also a PTFE product supplier for the subsidiary Berghof Products + Instruments. The revenue
share of the laboratory technology directly related to Berghof Products + Instruments is significant. The laboratory equipment cannot
be manufactured without PTFE and this subsidiary will lose its total relevant revenue related to digestion and reactor technology.
The contribution of Berghof Fluoroplastic Technology related to laboratory equipment and technology is described in section O.
Berghof Products + Instruments submitted their own contributions to the public consultation on 04.05.2023 (no. 4002 — 4007)!

Berghof Fluoroplastic Technology is also the main PTFE calibration standard supplier for the subsidiary Gigahertz Optik. The contri-
bution of Berghof Fluoroplastic Technology related to optical applications and technology is described in section 2.6.7. Gigahertz
Optik will submit their own contribution to the public consultation!

The existence of the total Berghof Group is highly endangered because of the entanglement of the PTFE products in the Berghof
Group. Other subsidiaries cannot apply these high-quality products with fit-to-purpose properties anymore. The high-value products
cannot be offered in the market anymore in a fair and competitive way.

It can be concluded that the impact of a possible fluoropolymer ban will be devastating to the Berghof Group and its further existence
is extremely doubtful.

Conclusion

As soon as the restriction takes effect, it is expected that Berghof Fluoroplastic Technology will lose a large proportion of the total
revenue which is related to European business. Customer demands cannot be met anymore and no competitive products can be
offered. Relocating the production of Berghof Fluoroplastic Technology to outside Europe is the only alternative for the company to
remain. This will result in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. It will be a challenge (or an
impossible mission) to compensate the revenue of the European market outside of Europe.

This does not have an impact solely on Berghof Fluoroplastic Technology but on whole Berghof Group as well. Berghof Fluoroplastic
Technology is a significant pilar for the Berghof Company. The existence of the total Berghof Group is highly endangered because of
the entanglement of the PTFE products in the Berghof Group. It can be concluded that the impact of a possible fluoropolymer ban
will be devastating to the Berghof Group and its further existence is extremely doubtful.

1.9. Transitional period

No transitional period requested. An exemption of fluoropolymers in general and PTFE in particular is required.

1.10. Request for exemption

Berghof Fluoroplastic Technology cannot comprehend the possible ban of fluoropolymers in general, PTFE in particular and more
specifically: suspension PTFE. This fluoropolymer type is a polymer-of-low-concern and can be manufactured without using fluori-
nated production aids, like fluorosurfactants. It is already confirmed by various sPTFE manufacturers that PTFE applied at Berghof
Fluoroplastic Technology is manufactured with no such production aids. Berghof Fluoroplastic Technology endeavor a supply chain,
from raw material to shipped products, without PFAS-of-concern.

We are not against a restriction/limitation of hazardous, persistent and mobile PFAS-of-concern, and support a scientific approach
differentiating high and low risk substances based on risk assessment. Berghof Fluoroplastic Technology supports the initiative to
restrict the use of any hazardous PFAS classes which are scientifically proven to be associated with risks to human health and envi-
ronment. It should be concluded that fluoropolymers should not be treated in a similar way as these other PFAS substances and
should be taken completely out the ECHA restriction dossier.

In general, it can be stated, that PTFE will only be applied, when this is really required for the application, otherwise a less costly
material will be chosen. PTFE is not used for conveniency, but for high-end products where a certain combination of properties is
really necessary (essential use!). Furthermore, it is no discussion that the fluorine loop should be closed. This is manageable for PTFE
applied in industrial applications or in high tech products. These products are traceable and/or recyclable. The application of PFAS
in consumer goods should be minimized and only applied if really necessary.

The socio-economic impact of a possible restriction or a ban of PTFE on Berghof Fluoroplastic Technology is severe. Relocating the
production of Berghof Fluoroplastic Technology to outside Europe is the only alternative for the company to survive. This will result
in losses of i. jobs, ii. taxes and iii technical/production knowhow in Europe. The existence of the total Berghof Group in Europe is
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highly endangered because of the entanglement of the PTFE products in the Berghof subsidiaries. It can be concluded that the impact
of a possible fluoropolymer ban will be devastating to the Berghof Group and its further existence is extremely doubtful. The uncer-
tainty among various stakeholders, which is already evident in the initial reluctance to invest after the publication of the restriction
dossier, already suggests how dramatically and quickly the Berghof Group would be hit by a possible fluoropolymer ban.

General: Fluoropolymers should be exempted from any regulatory action under the REACH restriction!!

Specified: Exemption for PTFE used in high tech products and products and production aids for industrial applications!!
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2. Specific information

2.1.  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.

Sector g Annex g Sub-sector - |
Manufacture E.2.1. Sector as a whole

Food contact materials and packaging E.2.3. Industrial food and feed production

Food contact materials and packaging E.2.3. Plastic packaging

Metal plating and manufacture of metal products [E.2.4. Manufacture of metal products not addressed elsewhere

Medical devices E29. Diagnostic laboratory testing

Medical devices E.29. Membranes used for venting of medical devices

Medical devices E.29. Packaging of medical devices

Transport E.2.10. |Useof PFASsinapplications affecting the proper functioning related to the safety

of vehicles, and affecting the safety of operators, passengers or goods, to the
extent not addressed under aother parts of this restriction (e.g. under lubricants,
electronic equipment and TULAC)

Transport E.2.10. |Mobile Air Conditioning (MAC)

Transport E.2.10. |MAC- and refrigeration in military applications
Electronics and semiconductor E.2.11. |Electronics

Electronics and semiconductor E.2.11. |Semiconductors

Energy sector E.2.12. |Sector as a whole

Lubricants E.2.14. |Sector as a whole

Petroleum and mining E.2.15. |Fluoropolymer applications

2.2, 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 recy-

cling. Please provide information to justify the estimates as well as information on the form of recycling referred to.

Answer:
This information is already provided in section 1.3.

2.3. 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 condi-
tions (for different waste types, e.g. hazardous, municipal) with respect to the destruction of PFAS and the prevention of PFAS emissions.

Answer:
This information is already provided in section 1.3.

2.4. 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).

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

C. The costs associated with these measures.

Answer:
This information is already provided in section 1.3.
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2.5. 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.

Answer:
This information is already provided in section 1.3.

2.6. 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 (page 5)). 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:

2.6.1. PTEFE for filtration and separation media used in high performance air and liquid applications

Industry: Automotive, Electronics and Electrical, Chemical Industry, Semiconductor industry, Food & Beverage

Application: Filtration and separation media used in high performance air and liquid applications, i.e.
e  Pressure compensation elements (e.g. high voltage batteries)
e Porous elements with bursting function for passenger safety
e  Sensor protection caps
e high performance membranes that repel water and oil
e Parts for crankcase pressure regulation

e  Diaphragms

Background information:

Filtration and separation media used in high performance air and liquid applications that require a combination of water- and oil-
repellency for filters used in industrial settings functionalized by PFHxXA related substances was noticed, acknowledged and deeply
investigated by RAC and SEAC with the following restriction proposal:

Annex XV restriction proposal - undecafluorohexanoic acid (PFHxA), its salts and related substances
Document: Compiled RAC and SEAC opinion (and minority positions) — document final opinion (website: https://echa.europa.eu/docu-
ments/10162/97eb5263-90be-ede5-0dd9-7d8c50865c7e)

SEAC (page 56): ‘Filtration and separation media: PFHXA related substances in filtration and separation media have a very broad range of applications
across several market sectors. The products affected are e.g. medical devices; PPE; heating, ventilation and air conditioning (including high-purity
applications for hospitals, laboratories etc.); air pollution controls; dust collectors; hydraulic systems; coalescers; gas turbines; fuel systems and many
more.’

The necessity of filtration and separation media used in high performance air and liquid applications is well-known!

If PFHXA related substances in filtration and separation media have a very broad range of applications across several market sectors,
the use of PTFE show definitely a much broader range of applications across assumably even more market sectors! Our PTFE products
are skived sheets and porous forming parts and cannot be classified under ‘textiles’.

So, itis quite peculiar that we have to address this in the category ‘missing uses’ because fluoropolymers and PTFE in particular play
a significant role in these filtration and separation applications.
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a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons 2> reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

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

PTFE:
. High-molecular weight and a high melting point
e  Temperature range from -250 to +260°C
e Universal chemical resistance
e Anti-adhesive surface, extremely low coefficient of friction
e  Hydrophobic properties
e Porous properties available by special treatment
e  High UV resistance and resistance to weathering
e High purity
e High flame resistance according to UL94 V-0
e  Good processability / forming / shaping
e  High Flexlife
e Possibility to burst at a certain pressure

e  Oleophobic properties

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

Related to Berghof Fluoroplastic Technology:  Details are provided in the ‘confidential document’ in section V

Related to the whole market: Different OEM-Automotive companies (BMW, VW, Porsche, Audi, etc.)

Further downstream users: Filtration and separation media are used in a variety of products. Thousands
of small-, medium-, and large-sized companies will be affected regarding
safety, reliability and efficiency.

Since porous PTFE in automotive sector has a large revenue share within Berghof Fluoroplastic Technology, we would like to
emphasize the contribution of ACEA - European Automobile Manufacturers’ Association, ‘"ACEA COMMENTS ON THE ANNEX
XV DOSSIER OF THE UNIVERSAL PFAS RESTRICTION PROPOSAL’ [ACEA 2023]. They gave an in-depth description and clear and
thorough assessment of ‘PTFE Membrane’ in the automotive industry. They clearly state: ‘Fluoropolymers should be com-
pletely taken out of scope’.

References
[ACEA 2023] ACEA - European Automobile Manufacturers’ Association, ‘ACEA COMMENTS ON THE ANNEX XV DOSSIER OF THE
UNIVERSAL PFAS RESTRICTION PROPOSAL’, May 2023 (ACEA_2023_Comments on Universal PFAS Restriction Pro-
posal.pdf)
d. The availability, technical and economic feasibility, hazards and risks of alternatives for the relevant use, including infor-

mation 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.
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Alternative materials: PE or PP (polyethylene or polypropylene) , Polyimide (Pl), polyetheretherketone (PEEK), elastomer

PTFE PE or PP Pl PEEK Elastomer

Molecular weight

Processability / forming
/ shaping
Temperature range

Chemical resistance

Anti-adhesive surface,
friction
Hydrophobic properties

Porosity

UV resistance and re-
sistance to weathering
High purity

High flame resistance

Physiologic properties

Product portfolio op-
tions
Development stage

Flexlife

Very important to mention the combination of specific properties which makes PTFE very hard to replace. Based on pricing,
PE or PP is very advantageous, meaning that all applications where replacement is possible, it is already replaced by PE/PP.
Since specific user requirements still demand a combination of certain properties (e.g. T-range, hydro- and oleophobic, chem-
ical resistance and low friction) there is no alternative without making compromises.

e. For cases in which alternatives are not yet available, information on the status of R&D processes for finding suitable alterna-
tives, including the extent of R&D initiatives in terms of time and/or financial investments, the likelihood of successful com-
pletion, 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.

No information can be provided; there is no interest from our side to investigate alternative materials for this application.

Status of R&D processes for finding suitable alternatives for filtration and separation media should be done by the equipment
manufacturer (i.e. downstream-user). Data are provided in the mentioned public consultation submissions (section 2.6.1 -

c).
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);

A substitute will always be a compromise. Berghof Fluoroplastic Technology offers high quality, fit-for-purpose prod-
ucts.

ji. 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);

Functionality cannot be assured (reliability, safety and efficiency). Inferior mechanical properties, no-stick properties,
temperature application range with required chemical stability will result in decreased lifetime, leading to more often

exchange (CO; footprint 4", material use 4", maintenance costs 1)

iv. information on the benefits for alternative providers.
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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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.

The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or

better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general

and Berghof Fluoroplastic Technology in particular.

Please note that due to time constraints, this document may not include all detailed information about
the ‘missing uses — Analysis of alternatives and socio-economic analysis’, but further submissions by
Berghof Fluoroplastic Technology will provide this information during the course of the public consulta-

e tion. This concerns the contributions to the missing uses described in section 2.6.2 — 2.6.7! L
Further on in this document, following is presented in section 2.6.2 — 2.6.7:
e  Missing use (industry and application)
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.
g. information on what the socio-economic impacts would be for companies, consumers, and
other affected actors
Contributions to question d — f per missing use will be submitted at a later stage.
o [ ]

2.6.2. PTFE for industrial process equipment

Industry: Chemical Industry, Semiconductor industry, Food & Beverage

Application: Industrial process equipment, i.e.

Tanks and vessels; i.e. etching tanks, process tanks, storage tanks

Pump components; i.e. pump housings, containment shells, pump impellers, can inserts for pumps, pump dia-
phragms/membranes

Bellows

Sealings and gaskets
Bubbling systems
Stirrers

Heaters

Clamps shells
Hollow cylinders
Guiding strips

Filters for liquid processing (see section 2.6.1)
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a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.
Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons
Emissions during production: none
Scrap rate of the production: 2022: XX tons 2> reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons
The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.
b. The key functionalities provided by PFAS for the relevant use.
PTFE:
e High thermal resistance
e  Low permeation of chemicals
e Non-flammability acc. to UL94 V-0
e  Anti-adhesive surface
e Qutstanding chemical resistance
e  Hydrophobic properties
e  Ultra-High purity
C. The number of companies in the sector estimated to be affected by the restriction.
Related to Berghof Fluoroplastic Technology: Details are provided in the ‘confidential document’ in section V
Related to the whole market: unknown
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.
The revenue loss an European business share are presented in the ‘confidential document’ in Section V.
The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.
The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general
and Berghof Fluoroplastic Technology in particular.
2.6.3. PTFE for laboratory equipment, laboratory technology
Industry: Laboratory equipment / laboratory technology

Application: Reactor vessels used in:

e  Digestion technology

e  Reactor technology

The main customer for this product is Berghof Products and Instruments (https://www.berghof-instruments.com/)
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Figure 8: Reactor vessels for digestion technology (left) and reactor technology (right).

One important feature is emphasized, i.e. the insitu, contact-free measurement in the reactors. This is only possible with use of
PTFE reactor vessels due to the characteristics of PTFE (IR-gap). The PTFE material is ‘transparent’ and the heat radiation in a spec-
tral range can be detected. This is not possible with any other material!

(https://www.berghof-instruments.com/en/downloads/ - Berghof Sensor Technology.pdf)

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

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons > reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-

turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

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

PTFE:
e  High-molecular weight and a high melting point
e  Temperature range from -250 to +260°C
e Universal chemical resistance
e Anti-adhesive surface, extremely low coefficient of friction
e  Hydrophobic properties
e Ultra-high purity
e High flame resistance according to UL94 V-0
e  Good processability / forming / shaping
e  Low permeation of chemicals

e  Hydrophobic properties

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

Related to Berghof Fluoroplastic Technology:  Berghof Products and Instruments GmbH, amongst others

Related to the whole market: several laboratory equipment suppliers

Further downstream users: analytical laboratories, research institutes, companies working with pro-
found analytical instrument

An in-depth assessment with further details is provided in the public consultation submission by Berghof Products and
Instruments (Eningen, Germany) on 04.05.2023 (4002 — 4007)
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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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.

The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general
and Berghof Fluoroplastic Technology in particular.

2.6.4. PTFE for sensor applications

Industry: Electronics and Electrical

Application: Sensor applications, i.e.
e  Microwave level measuring sensor
e  Pressure measuring sensor
e  Point level sensor
e Capacitive and conductive level sensor

. Radiometric level, density and flow sensor

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

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons > reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

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

PTFE:
e Anti-adhesive surface, extremely low coefficient of friction
e  Temperature range from -250 to +260°C
e Universal chemical resistance
e  Hydrophobic properties
e  Excellent dielectric properties

e  High UV resistance and resistance to weathering

A wide variation of sensor application need a material with excellent overall properties. Microwave, capacitive or conductive
level sensor are highly dependent on the excellent dielectric properties of PTFE, and will not function as accurate and reliable
with other materials.
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C.

2.6.5.

The number of companies in the sector estimated to be affected by the restriction.
Related to Berghof Fluoroplastic Technology:  Details are provided in the ‘confidential document’ in section V

Related to the whole market: unknown (cities and municipalities to check levels of rivers/lakes to prevent
floods, companies who measure levels in storage tanks, ...)

Further downstream users: sensors for process and factory automation used in a variety of industries. Thousands of small-,
medium-, and large-sized companies will be affected regarding safety, reliability and efficiency.

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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.
The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general
and Berghof Fluoroplastic Technology in particular.

PTFE for varnishing aids

Industry: Painting/varnishing technology (automotive, amongst others)

Application: PTFE electrode ring as varnishing aid

Short description:

atomizer for robot assembly with external electrodes and multi-trigger technology for water-based coatings. Allows paint-saving
and sustainable processing of water-based paints and reduces material losses enormously, while still offering excellent cleanability,
and therefore long and sustainable lifetime.

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

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons > reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

The key functionalities provided by PFAS for the relevant use.

PTFE:
e Universal chemical resistance
e  Anti-adhesive surface, extremely low coefficient of friction
e  Hydrophobic properties
e Ultra-high purity
e  Good processability / forming / shaping
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C. The number of companies in the sector estimated to be affected by the restriction.

Related to Berghof Fluoroplastic Technology: Details are provided in the ‘confidential document’ in section V

Related to the whole market: none

Further downstream users: varnish-equipment manufacturer, automotive companies

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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.
The impact on downstream users, companies and consumers is important in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general
and Berghof Fluoroplastic Technology in particular.

2.6.6. PTFE for transmission and communication

Industry: Transmission and communication

Application: Wifi Antenna parts

Short description:
These are broadband antenna technologies having a focus on commercial aviation and high-performance, high-end broadband
antennas that make it possible to stay connected in flight.

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

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons 2> reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

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

PTFE:
e  Temperature range from -250 to +260°C
e  Anti-adhesive surface, extremely low coefficient of friction
e  Hydrophobic properties
e Ultra-high purity
e  Excellent dielectric properties

e  Good processability / forming / shaping
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C. The number of companies in the sector estimated to be affected by the restriction.

Related to Berghof Fluoroplastic Technology: Details are provided in the ‘confidential document’ in section V.

Related to the whole market: Maybe the following: Airbus, Boeing, Bombardier, Embraer, COMAC

An in-depth assessment with further details is provided in the public consultation submission by the above mentioned air-
craft-manufacturers.

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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.
The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be devastating for the Berghof Group in general
and Berghof Fluoroplastic Technology in particular.

2.6.7. PTFE for optical applications and photonics

Industry: Optical industry, light measurement technology

Application: Optical properties of PTFE applied in
e  Reflection standards
e Interior of Ulbricht integrating spheres
e  Diffuse reflectors
e  Projection screens
e  Display backdrops

e  Reflectors for highly intensive radiation sources

Short description:
Integrating spheres are very versatile optical elements designed to achieve homogeneous distribution of optical radiation through
multiple Lambertian reflections at the sphere’s inner surface.
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Figure 9: left: integrating sphere by Gigahertz Optik (www.gigahertz-optik.com]; right: optical PTFE parts by Berghof Fluoroplastic Technology
(https://www.berghof-fluoroplastics.com/)
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a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.

Following data is provided in the ‘confidential document’ in Section V
Annual tonnage of this PTFE-product: ~ 2022: XX tons

Emissions during production: none

Scrap rate of the production: 2022: XX tons 2> reuse/recycling: XX tons
upcycling: XX tons
incineration: XX tons

The annual tonnage is an indicative number and can vary year by year. These numbers can be related to the total manufac-
turing numbers presented in section 1.3. Reuse/recycling/upcycling/incineration can be calculated proportional to the pre-
sented data.

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

PTFE:
e  Temperature range from -250 to +260°C
. Excellent Lambertian reflectivity over a wide range of wavelength
e Anti-adhesive surface
e  Hydrophobic properties
e Ultra-high purity
e  Good processability / forming / shaping

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

Related to Berghof Fluoroplastic Technology:  Gigahertz Optik GmbH (Tlrkenfeld, Germany); amongst others

Related to the whole market: unknown

Further downstream users: Many supermarkets that operate bottle deposit machines

An in-depth assessment with further details will be provided in the public consultation submission by Gigahertz Optik
(Tiirkenfeld, Germany)

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.

The revenue loss an European business share are presented in the ‘confidential document’ in Section V.
The impact on downstream users, companies and consumers is significant in case no alternative materials (with similar or
better properties regarding safety, health and technical) can be found.

The socio-economic impacts are described in detail in Section 1.8 and will be severe for the Berghof Group in general and
Berghof Fluoroplastic Technology in particular.
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2.7. 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 economi-
cally 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 require-
ments 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 im-
pacts covering the elements described in points a) to g) in question 6 above.

Answer:
No comments.

2.8.  Other identified uses — Analysis of alternatives and socio-economic analysis

Table 8 in the Annex XV restriction report (starts on page 80) 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 ques-
tions above) is requested on alternatives and socio-economic impacts covering the elements listed in points a) to g) in question 6 above.

Answer:
No comments.

2.9. 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 compart-
ments for trifluoromethoxy, trifluoromethylamino- and difluoromethanedioxy-derivatives.

Answer:
PTFE has no degradation potential. This is elaborated in detail in section 1.3 in the attached public consultation reports (non-confi-
dential (Section 1V) as well as confidential (Section V)).

2.10. 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.

Answer:
Analytics for PFAS determination if provided in section 1.3 and 1.5 in the attached public consultation reports (non-confidential
(Section V) as well as confidential (Section V)).

Berghof Fluoroplastic Technology GmbH | Arbachtalstrae 26 | 72800 Eningen | www.berghof-fluoroplastics.com
2023-06-27_Public Consultation-Berghof Fluoroplastics
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Significance and Motivation

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

Experimental Parameters

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

duration

Material Mass fraction
[wt.-%]
PTFE tubes 63,00
PTFE tape 7,00
PVDF 18,00
PFA 6,00
FKM rubber 6,00

test parameters PFAS samplin locations [hrs] RUN date / remarks day
start-up with natural gas and oil 24 25223, 10a.m. day 1
. _ and 2
starting solid feeding (wood chips) 24 26.223; 10 a.m.
3 11 1 27.22023;9 am
day 3 Monday
feeding of fluoropolymers
solid fuel: woodchip (100 no Top of post- 9 over night
Trco: 860 °C b o
kg/h) + 320 g/h FP together | Tree hCO”l‘) US("EOW"b)
with oil and natural gas 20s chamber
9 3 after bailer, stack " 2 28.22023;9 am
day4 | Tuesday
J stop feeding flouropolymers
no 13
stion ber with in the evening
ural gas and 100
d chips 3 11 3 01.03.2023; 9 am
day 5 |Wednesday
Change of temperature post combustion chamber 12 over night
3 " 4 02.03.2023; 9 am
day 6 | Thursday
feeding of fluoropolymers
solid fuel: woodchip (100 B no Top of post- 9 gover nlgf?t v
kg/h) + 320 g FP together Tpcc;gOO C hwr:,bus(t;nb)
with oil and natural gas s chamber
9 3 after boiler, stack 1 5 03.03.2023; 9 am
day 7 Friday
v kiln / stop feeding flouropolymers
y K no 13
er with in the evening
oil, natural gas and 100
kg/h wood chips 3 11 6 04.03 2023, 9 am day 8 Saturday
shut down 24 day 9

Figure 1: Experimental setup

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

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

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

Figure 2: Main operational parameters at two experiments

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

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

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

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

The combustion gases of the rotary kiln enter the post combustion chamber (PCC). It contains two natural
gas burners staggered in an antiparallel manner, with a slight shift to each other. The temperature and the
residence time in PCC were adjusted mainly with the help of the above mentioned burners, supported by
a slight shift of about 200 kW into the post combustion chamber.
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Rotary Combustion Waste Spray Fabric Flue Gas Scrubber SCR Stack

Kiln Chamber Heat Drier Filter Scrubber 1 Scrubber2  Catalyst
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Ammonia Overall
Liquor 25 MW
Rotary kiln
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o 9 0 PEAS sampling fluegas SGS PFAS Sampling residues & liquids (SGS)

Figure 3: Test facility-BRENDA at KIT

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

1 E2 gas sampling

BN L]
- | EtbPEAS samping___

B B poriprgn
E1b

Start post-combustionzone
(+7.65 m)

l

Rotary kiln

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

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

value search.

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

PFAS Project, Level Elb

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

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

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

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

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

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

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

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

Experimental Results

Fluorine Recoveries

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

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

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

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

Long-chain PFAS

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

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

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

Table 4. PFAS Analysis of Impinger Samples

Initial Analysis

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

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

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

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

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

Short-chain PFAS

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

Volatile Fluorocarbons (FC)

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

Discussions

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

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

Conclusions

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

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

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

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

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

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

Experimental Parameters

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

duration

Material Mass fraction
[wt.-%]
PTFE tubes 63,00
PTFE tape 7,00
PVDF 18,00
PFA 6,00
FKM rubber 6,00

test parameters PFAS samplin locations [hrs] RUN date / remarks day
start-up with natural gas and oil 24 25223, 10a.m. day 1
. _ and 2
starting solid feeding (wood chips) 24 26.223; 10 a.m.
3 11 1 27.22023;9 am
day 3 Monday
feeding of fluoropolymers
solid fuel: woodchip (100 no Top of post- 9 over night
Trco: 860 °C b o
kg/h) + 320 g/h FP together | Tree hCO”l‘) US("EOW"b)
with oil and natural gas 20s chamber
9 3 after bailer, stack " 2 28.22023;9 am
day4 | Tuesday
J stop feeding flouropolymers
no 13
stion ber with in the evening
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d chips 3 11 3 01.03.2023; 9 am
day 5 |Wednesday
Change of temperature post combustion chamber 12 over night
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solid fuel: woodchip (100 B no Top of post- 9 gover nlgf?t v
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day 7 Friday
v kiln / stop feeding flouropolymers
y K no 13
er with in the evening
oil, natural gas and 100
kg/h wood chips 3 11 6 04.03 2023, 9 am day 8 Saturday
shut down 24 day 9

Figure 1: Experimental setup

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

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

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

Figure 2: Main operational parameters at two experiments

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

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

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

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

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

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

1 E2 gas sampling

BN L]
- | EtbPEAS samping___

B B poriprgn
E1b

Start post-combustionzone
(+7.65 m)

l

Rotary kiln

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

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

value search.

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

PFAS Project, Level Elb

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

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

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

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

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

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

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

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

Experimental Results

Fluorine Recoveries

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

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

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

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

Long-chain PFAS

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

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

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

Table 4. PFAS Analysis of Impinger Samples

Initial Analysis

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

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

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

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

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

Short-chain PFAS

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

Volatile Fluorocarbons (FC)

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

Discussions

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

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

Conclusions

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

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

References

TOV report from 19th of January 2007: Expert opinion on compliance with and monitoring of the
combustion conditions (residence time, temperature) in the afterburning zone of the THERESA test facility
at the Forschungszentrum Karlsruhe GmbH

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

8|Page





Appendices

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

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

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

10| Page







image5.emf
ref_5936_public.pdf


ref_5936_public.pdf
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Significance and Motivation

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

Experimental Parameters

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

duration

Material Mass fraction
[wt.-%]
PTFE tubes 63,00
PTFE tape 7,00
PVDF 18,00
PFA 6,00
FKM rubber 6,00

test parameters PFAS samplin locations [hrs] RUN date / remarks day
start-up with natural gas and oil 24 25223, 10a.m. day 1
. _ and 2
starting solid feeding (wood chips) 24 26.223; 10 a.m.
3 11 1 27.22023;9 am
day 3 Monday
feeding of fluoropolymers
solid fuel: woodchip (100 no Top of post- 9 over night
Trco: 860 °C b o
kg/h) + 320 g/h FP together | Tree hCO”l‘) US("EOW"b)
with oil and natural gas 20s chamber
9 3 after bailer, stack " 2 28.22023;9 am
day4 | Tuesday
J stop feeding flouropolymers
no 13
stion ber with in the evening
ural gas and 100
d chips 3 11 3 01.03.2023; 9 am
day 5 |Wednesday
Change of temperature post combustion chamber 12 over night
3 " 4 02.03.2023; 9 am
day 6 | Thursday
feeding of fluoropolymers
solid fuel: woodchip (100 B no Top of post- 9 gover nlgf?t v
kg/h) + 320 g FP together Tpcc;gOO C hwr:,bus(t;nb)
with oil and natural gas s chamber
9 3 after boiler, stack 1 5 03.03.2023; 9 am
day 7 Friday
v kiln / stop feeding flouropolymers
y K no 13
er with in the evening
oil, natural gas and 100
kg/h wood chips 3 11 6 04.03 2023, 9 am day 8 Saturday
shut down 24 day 9

Figure 1: Experimental setup

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

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

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

Figure 2: Main operational parameters at two experiments

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

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

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

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

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

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

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

value search.

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

PFAS Project, Level Elb

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

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

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

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

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

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

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

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

Experimental Results

Fluorine Recoveries

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

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

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

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

Long-chain PFAS

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

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

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

Table 4. PFAS Analysis of Impinger Samples

Initial Analysis

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

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

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

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

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

Short-chain PFAS

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

Volatile Fluorocarbons (FC)

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

Discussions

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

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

Conclusions

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

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

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

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

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

The French land defence and security
industry association

25/05/2023

\ General comment in response of the PFAS Consultation

Contact : Joélle Pinchot (joelle.pinchot@etienne-lacroix.com)

Dear Sir/Madam,

The French Land Defence and Security Industry Association (GICAT) is a trade association created
in 1978 and which today represents more than 420 members. A GICAT's detailed presentation is
joined in annex.

GICAT has decided to respond to this consultation to express its great concern about the
proposal restriction of Per-and Polyfluoroalkyl substances (PFAS) that strongly impact its
members.

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

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

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

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

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

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

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

- No emission of particles or dust occurs during the manufacturing process (composition pre-
mixing under wet condition or dissolution in solvent).

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

(1) All definitions defined in the "Dictionnaire de la Pyrotechnie" / “Pyrotechnics dictionary” edition 7 published by GTPS

(2) Metal-Fluorocarbon based Energetic Materials by Ernst-Christian Koch from NATO
Munitions Safety @ =X @G D& - -






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

GICAT

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

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

For all these reasons, companies of the defence industry have been using fluoropolymers in
pyrotechnic compositions and in components which are in contact with pyrotechnic compositions
since the 1980s and no extensive research for alternatives exists today.

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

In addition, this restriction would prevent the defence industry from honouring:

- the ammunition orders already committed for deliveries spread over several years (more than 10
years) leading to break contracts,

- the request of the French State to constitute stocks within the framework of the war economy
(Military Programming Law 2024-2030 (LPM)).

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

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

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

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

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

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

Sincerely yours

X QG 0 i i
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Comment on Proposed Restriction of PEAS

Conference of Fluoro-Chemical Product Japan (FCJ)

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

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

Therefore, we intend to present the following views at the public consultation of ECHA, to
which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

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

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

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

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





compounds (PFAS) together, and if the need for new regulations is to be considered in the
future, the risk of each substance should be quantitatively assessed and discussed.

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

international rules and agreements for the following reasons:

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

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

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

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

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

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

confirm their availability.





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

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

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

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

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

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable
alternatives have not been developed by the given review date.

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

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





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

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

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

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

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

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





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

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

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

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

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

properties and behavior.

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





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

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

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the

seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

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

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

therefore based merely on unsubstantiated assumptions.





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

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

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

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

applications (beyond some transitional periods for some applications).

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

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

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





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

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

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

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

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

appropriate in light of the chemical hazards and risks of the substances in question. In





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

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

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

Reference:

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

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

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

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

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

refrigerants, 2017
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Contribution to the Consultation regarding the “Restriction on the manufacture, placing on the
market and use of PFASs”

Dear Sir or Madam,

This letter is submitted on behalf of the company Weylchem Lamotte in contribution of the
consultation regarding the “Restriction on the manufacture, placing on the market and use of
PFASs”. This company is part of the Weylchem Group of Companies.

The company is, among other activities, downstream- and end-user of PFAS intermediates, active
ingredients and chemical end products and articles.

Some of the intermediates are processed in the synthesis of active ingredients for agrochemicals
or pharmaceuticals. PFAS are also used as intermediates or chemical end products in the
manufacturing of novel batteries as power storage in electro mobility or for renewable energy as
well as for the manufacturing of modern electronic high tech devices, such as display technology.

Some of them are produced in low tonnage bands or are still in R&D-stage. Most of the products
require a sophisticated multistep-synthesis, with several PFAS as onsite intermediates. This fact
gives the illusion of a higher number and tonnage of PFAS, while in fact it is a significant lower
number of substances, which will really are brought to market.

Intermediates are in the current draft definitively not specifically exempted from the planned
restriction. If this will not be changed, then as a consequence also the manufacturing of
respective active ingredients, final products, articles etc. will get lost in Europe and will be
manufactured outside the EU. Not even such products, which are foreseen as exempted, will
then be kept in the EU, because the required raw materials may not even be imported.

We are also end-user of Fluoropolymers (PTFE, PVDF....) in our production equipment. We use
PFAS-containing equipment, e.g. pipes, valves, pumps, seals, PFAS-coated reactors, equipment
totally made of PFAS (e.g. Absorbers, tanks..), and many other. A lot of chemical equipment in
the chemical industry is designed for multipurpose use.
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Therefore seals, coatings etc. must also be selected for such use and cover a wide range of
applications. This use is crucial for our sites, because most of the processes need highly corrosive
chemicals like sulfuric and hydrochloric acid, solvents which prevent usage of other polymers and
high temperature resistance.

Fluoropolymers are used as seals and to protect non-resistant materials, like steel, by means of
lining or coating. Most chemical productions could not be done at all without these materials.
This includes, for example, all chlorination and bromination, all reactions in which hydrochloric
acid or other aggressive substances, solvents or gases are used or formed or where higher
temperatures are needed.

Therefore, e.g. almost all exhaust air pipes and scrubbers are made of these materials or at least
lined or coated with it. Due to high demands on the tightness of systems to avoid emissions and
leaks, other currently available materials can only be considered as substitutes to a very limited
extent and are all no less persistent in the environment. This can be easily checked by looking at
the material property and application tables available online from manufacturers of seals, hoses,
drums, coatings and liners.

If fluoropolymers will not be exempted from the restriction at least until suitable and permitted
alternatives are found, then short term closure of many manufacturing facilities in the industry
will result. It must be possible to continue the use of operating parts, which are already installed,
for indefinite time, because replacing them without necessity would cost huge investments in a
short time and would also entail production downtimes of months to years (for special
equipment). No company can handle that. That would also exceed the capacities of the disposal
and recycling industry as well as most manufacturer of alternatives.

If the use of such materials is no longer permitted without any substitutes available then the EU
will face the most massive wave of de-industrialization ever. This will affect all branches of
industry and not just the pharmaceutical and chemical industries.

This also applies to future technologies, such as energy storage and battery technology, modern
electronics and displays, high-performance materials, climate and heat pump systems, electro
mobility, mechanical engineering etc., as well as pharmaceuticals and crop protection. Even R&D
will be hit, because many equipment and synthetic building blocks will no longer be available.
R&D on the field of PFAS will no longer be required, because that will then take place in third
countries in future.

The socio-economic impact will be extreme in Europe, which then will be fully dependent on
foreign countries with all environmental and political implications this will have. And all this will
take place with no benefit for the environment at all. In the opposite, it’s going to get rather
worse than better, because the majority of known alternatives usually show poorer performance,
higher attrition and lower durability, which leads to shorter maintenance intervals, system
failures and higher waste volumes.
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From a psychological point of view, this draft regulation is already devastating. Investment
projects are postponed or completely reconsidered. Obviously, in Europe one can no longer be

sure that one's investments will pay off when the floodgates are open to such arbitrariness.

We fully agree that PFAS, which have been shown to be very harmful and for which a suitable
and equivalent alternative is available, should be substituted. However, this must be done on the
basis of an individual case by case decision or for small groups of substances and defined
applications, like in case of PFOAs and firefighting foams, but not by a blanket ban on an entire
class with many thousands of substances and countless applications and articles.

In addition, the justification should explain exactly why the individual substance or group should
be banned and what alternatives are available, using scientifically sound studies.

3 - Emissions in the end-of-life phase (Recycling and deposition):

The handling of waste is regulated comprehensively by law and is subject to extensive waste
legislation in both Europe and Germany. The same applies to waste management, waste
recycling, waste disposal and waste shipments across national borders. Of course, this also
applies to all waste containing PFAS.

Waste containing PFAS that cannot be recycled, especially e.g. non-polymeric PFAS, is
incinerated in the chemical industry in hazardous waste incinerators (SAV). The efficiency of
such systems in Germany and Europe is very high, even municipal systems achieve well over
90% destruction of such compounds. In these plants, the fluoropolymers are fully mineralized
and/or emitted as HF and C02. The requirements of waste legislation and related areas of law
already ensure a high level of protection for people and the environment for the handling and
disposal of material flows containing PFAS at all levels of the waste hierarchy (further use as a
product, preparation for reuse, recycling, other recovery or disposal).

Scrapped equipment made of PFAS-coated or -lined steel this is normally recycled by the steel
industry. The temperature of such process is more than 1.500°C. Under such conditions, the
PFAS content will be destroyed completely.

5 — Proposed derogations — Tonnage and emissions:

None of the proposed derogations is applicable for our uses. The fluoropolymers (PTFE, PVDF...)
are not exempted, which means that manufacturing or import will no longer be possible if the
restriction is set in force.

No derogation for intermediates is foreseen, which means, that also products, which are made
from them can no longer be produced within the EU. That will also affect products, which itself
are object of derogations, like the active ingredients.

6 - Missing uses — Analysis of alternatives and socio-economic analysis

The use as intermediate in the synthesis of another substance is not considered in the restriction
draft. In the main part of the draft, the term “intermediate" can be found three (!) times, but
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not in context of derogation. The only derogation of fluoro compounds as intermediates is
found at page 65 and concerns substances, which are explicitly not PFAS. In Annex A, which
concerns manufacturing and uses, the term is used twice, but also not in context with a
derogation for PFAS intermediates. This makes it clear that obviously important uses of PFAS
were not considered. In the case of the intermediates, it hardly can be assumed that this
happened accidentally.

That is a severe gap in the proposal, since this would lead to total loss of all PFAS production in
Europe no matter if derogations were applicable or not. That would affect pharmaceutical uses
(active ingredients, devices) as well as agrochemicals and other uses. Some of such substances
have only one CF3-group, then bound to an aromatic ring.

If the final product of the synthetic route is a molecule with a CF3-group, then this must be
introduced at any step in the chemical synthesis. It might be that in a multistep synthesis several
PFAS intermediates must be manufactured to achieve this. There is obviously no possibility of
substitution of the intermediates.

As described above the most important gap is, that the use of fluoropolymers in equipment of
the process industry and in devices is not exempted. That is also the application with the lowest
environmental impact, because the equipment is fixed and enclosed in the instalment and used
for many years. At the end of the live cycle, it may be recycled or disposed as waste according to
applicable legislation.

Conclusion :

This restriction, if it were to come into force unchanged, has the potential to cause lasting
damage to the entire industry in Europe. The resulting socio-economic damage can hardly be
guantified and will permanently and significantly reduce the economic power of Europe. The
damage affects almost all sectors of the economy, including those that are urgently needed for
the purpose of ecological conversion and in the fight against climate change. Urgently needed
investments will certainly be questioned very critically under such framework conditions. The
idea of bringing production of sensitive products such as pharmaceuticals, chemicals, high-tech,
electricity storage technology and others back to Europe then can completely be abandoned.

We therefore demand :

1. Manufacturing and production in the EU must continue to be possible.

Import and use of PFAS intermediates are essential for the manufacturing of different end
products, e.g. active ingredients and other derogated products.

Especially fluoropolymers are important for the entire chemical and pharmaceutical industry
as integrated parts of the production equipment, devices and machines.

2. Resilience in the EU must be ensured.

It is very likely that production sites will have to be shut down and investments in new plants
will no longer be made in Europe under the condition of this restriction. It must be ensured
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that Europe’s dependence on imports is not increased and that the European economy is
protected. Important considerations here are both the availability of products and the

preservation of jobs.

3. The use of fluoropolymers in the chemical process industry should generally be exempted.

The proposed restriction, in its current form, will inevitably shut down significant parts of
Europe's chemical industry, which relies on fluoropolymer materials for which there are
currently no alternatives. This not only affects the processes associated with the production
of fluoropolymers, but almost the entire chemical production including all downstream
manufacturing processes in other sectors as well.

4. Functional systems must be able to continue operations.

It must be taken into account that wearing and maintenance material must be made
available over a sufficiently long period of time. In many cases there are currently no
alternatives.

5. Safe handling and transport conditions must be guaranteed.

The use of hoses, valves or coatings made of PFAS can also be important when transporting
products under certain conditions. It must be ensured that the restriction does not have any
negative safety-related effects when goods are transported on road, rail, plane or ships.

6. A holistic approach is required when it comes to evaluating alternatives.

PFAS often have advantages in terms of energy consumption, environmental protection,
plant safety or occupational safety. The evaluation of alternatives must consider all variables
including durability, energy and resource consumption, waste, hazardous properties, etc.
Also economic factors must be taken into account, because without competitive conditions,
the plants cannot continue to operate.

7. Research, development and innovation must continue to be possible in Europe.

In order to keep innovation developments in Europe, it must be possible to continue to use
substances that fall under the PFAS definition in the context of research and development
but also in product and process-oriented research and development (PPORD). This requires
a specific exemption from PPORD in the restriction proposal.

Kind Regards

Sylvain Le Guillerme
Weylchem Lamotte
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SECTION IIl. Non-confidential comments

It is possible to provide both general comments on the Annex XV restriction report
subject to this Consultation and answers to the specific questions posed. In both cases,
it is necessary to provide supporting evidence to allow ECHA's Committees to take
your comments into account. It is important not to leave the submission of any socio-
economic information until the consultation on SEACs opinion but already submit
relevant comments at this stage.

General Comments

Select the relevant boxes that cover the content of your comments and provide your
non-confidential comments below, (maximum 9 000 characters)

General Comments

The current analysis and proposal do not proportionally address the high industry impact on the life
sciences and biopharmaceutical sectors. This initial response seeks to outline the high industry
concern and key missing uses; we will also submit a further response with detailed data on the costs
and impact to our industry by the consultation deadline to further inform ECHA’s assessments.

This response:

= Requests a 6 month extension to the consultation period to collect and provide data on the
impact on the life sciences and biopharmaceutical sectors and the socio-economic risks this
restriction poses to industries and their downstream users, including patients.
= Requests that fluoropolymers be excluded from the scope of the restriction;
= Requests that the critical equipment used to fabricate pharmaceutical and biopharmaceutical
products be recognized as missing uses and proportionate derogations be considered;
=  Responds to specific information request for the following 5 missing uses:
o [1] Hydrophobic and/or Oleophobic Filtration Membranes in Pharmaceutical
Processing
o [2] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals,
fittings, etc.) in which no PFAS (<C16) chemicals or processing aids are used to
manufacture the polymer
o [3] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals,
tubing, O-rings, pumps, connectors) in which PFAS-processing aides may be used in
the manufacture of the polymer. (e.g. PTFE filtration membranes, gaskets, seals, etc.)
o [4] Fluoropolymer used as auxiliaries on sites to manufacture chemicals vital to the
bioprocessing industry
o [5] Membranes used in medical device-related applications, including oleophobic,
PTFE, and PVDF

It is crucial to approach the proposal with careful consideration of the impact on life sciences and
biopharmaceutical manufacturing and the supply of critical lifesaving vaccines and medicines, the
development and production of which involve complex processes requiring adherence to stringent
quality standards, regulatory compliance, and extensive testing. Any significant changes in our
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practices can have far reaching consequences for patients, innovation, and the ability of our industry
supply chains to respond e.g. to future global pandemic threats.

We are a supplier of hardware, specialized chemicals, consumables, and medical device products. Our
products are used in applications ranging from fundamental biological research to making lifesaving
vaccines, biologic drugs, and novel cell and gene therapies. We supply the tools and services that help
our customers do their work better, faster and safer. Some of our products, such as filters and
membranes, can also support a range of applications in industries outside of biological research and
manufacturing. We have 16,000 associates across 41 countries worldwide including manufacturing
sites in Sweden, Denmark, Germany, Belgium, the Netherlands, and Austria.

Endorsement of Related ECHA Submissions. As a member of the bioprocessing industry committed
to sustainable solutions, we also support related industry group sector responses, including those
from BPSA (Bioprocess systems alliance), BioPhorum, ASME-BPE, and EFPIA.

Extension to the consultation period due to supply chain mapping challenges

Due to the breadth of the proposed restriction and the scale of the scoping challenge (detailed below),
we request that ECHA considers extending its consultation period to enable more companies like ours
to fully map out and quantify the risks this restriction poses to industries and the downstream users
of these technologies including patients.

Given the broad scope of this restriction (affecting over 10,000 substances and polymers), further time
should be given to consult on its impact and to implement it. In addition, since most of these PFAS,
including fluoropolymers are not currently under any restricted or controlled list requiring notification
to the authorities or downstream users and given that polymers are exempt from registration
requirements, fully mapping out the impact of this broad restriction for any industry’s entire supply-
chain in 6 months is extremely challenging and requires the generation of massive amounts of new
data. Furthermore, identification using CAS number is reduced given that most of the PFAS do not
have CAS numbers, in particular polymers. For a complex company like ours, this means manually
assessing 100,000+ components used to manufacture hardware and consumables to initially identify
if they are high or low risk materials. Only then can we begin discussions with suppliers and R&D to
understand potential alternatives and replacement timelines.

The challenge of mapping the impact goes beyond intentionally added PFAS in products and requires
an assessment of auxiliaries both in our own manufacturing processes (i.e. a fluoropolymer O-ring in
a chemical plant), as well as auxiliaries upstream in our supply-chain. The proposed restriction could
cause such auxiliary products to become unavailable, risking our customers’ ability to manufacture
biopharmaceuticals and other life science products in the EU. This means multiplying our above-
detailed product scoping and assessment work to complete the same exercise for all indirect materials
used at our own manufacturing sites, and again for materials used by suppliers upstream in the supply
chain. Therefore, the scope of the restriction extending to auxiliary and indirect products means it is
impossible to fully assess the impact of the proposal while generating sufficiently accurate data. Given
these time constraints as well as the urgency to give input while discussions are ongoing, we will
continuously be giving input to this consultation as more data is being developed.

There is also a disproportionate challenge of identifying PFAS when used as an additive in other
plastics to add necessary product safety properties, such as adding PTFE in low amounts to add anti-
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drip properties to polymers used in electronics and hardware. To capture all such cases, it would be
necessary to test all materials with certified labs which is time prohibitive given the limited
consultation period and the high demand for testing it has generated, creating large lead times.

All input must be viewed as the current best knowledge, but not the complete picture of the impact
of the PFAS restriction. As such, at a minimum, broad industry-wide exemptions and/or derogations
that cover uses across the entire supply-chain will be necessary to avoid key materials becoming
unavailable in the EU in the near term.

Scope or restriction option analysis
A. Fluoropolymers used in industry should be exempted from the scope of the restriction.

We fully support efforts to minimize and mitigate the presence of substances which pose a threat to
human health and the environment. However, restrictions to commonly used materials such as
fluoropolymers pose a risk to the EU’s ability to supply itself with lifesaving therapies, both due to
material shortages as well as regulatory approval backlogs from having to revalidate the
manufacturing processes of the biologicals due to material/tool changes in their manufacturing
processes.

The proposed broad restriction of PFAS covering fluoropolymers would have unintended
consequences on the global manufacturing of life science and biopharmaceutical products using tools
containing PFAS or tools manufactured using products containing PFAS. We will submit data on how
the proposed restriction affects our products which are present in every step of the drug development
process, from research and drug discovery, to the fill and finish for monoclonal antibodies, mRNA
vaccines, viral vectors, and cell therapies; all therapies that are vital to the health of EU citizens. Even
if many of these fluoropolymer components could over time be replaced with PFAS-free materials as
described in response to sections 5 & 6 below, the workload of finding appropriate replacement
materials and redesigning all products impacted by this restriction in a few years will not be feasible.

In addition, re-designs to the product or material changes done by customers will in some cases result
in the customer using the product to manufacture pharmaceuticals having to re-validate their process
with competent authorities, resulting in additional years after the change before the new material can
be put to use. This will also place a significantly demanding workload on the competent authorities
given the number of manufacturing processes impacted by the restriction proposal.

Given all these challenges, we request that fluoropolymers used in industry be exempted from the
proposed regulation in a manner similar to how the restriction of microplastics was managed. This will
avoid the risk of materials upstream in the supply chain becoming unavailable while still significantly
reducing the amount of PFAS placed on the market in consumer goods. Industrial manufacturing
environments and the disposal of their waste is well controlled and regulated. An example of this is
that today filters used during pharma-manufacturing are incinerated at the end of life, reducing the
hazard they pose to human health and the environment.! It is also important to ensure manufacturing
remains in EU countries to reduce dependency on supply chains located mainly outside of the EU.

1 Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and Poly-Fluorinated Alkyl
Substances (PFAS) in flue gas, Krasimir Aleksandrov et al.
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B. Missing uses associated with Pharmaceutical and Biopharmaceutical Processing

Although the PFAS regulations proposed by the ECHA mentions PFAS used as ingredients of
pharmaceutical products, there is currently no proportional consideration of, or specific derogation
for, the critical equipment (filtration membranes, gaskets and seals, fittings, etc.) used to fabricate
pharmaceutical and biopharmaceutical products (i.e. medicines) needed for patient therapies. In fact,
we estimate that 80% of biopharmaceutical manufacturing projects, including those developed for
COVID therapies, use impacted materials as part of the pharmaceutical manufacturing process. It is
important to balance the critical need for these impacted materials for production of highly-regulated
medicinal products against the very low volume of plastics used within our industry, which contributes
to no more than 0.01% of the world’s total plastic waste (“The Green Imperative”, BioProcess
International 18(6), June 2020).

The size of the bioprocess technology market (which is only a portion of where these materials are
used in overall pharmaceutical processing), is reported of the order of $24B for 20232, and growing at
approximately 15% CAGR. The cost and ultimate socio-economic impact would be immense if
insufficient time is given to determine if alternatives are available or can be developed.

The specific types of technologies supporting bioprocessing that are impacted by the proposed
broadly-defined regulations include those listed in section 6.

These materials are chosen specifically for their chemical resistance, thermal resistance, wear
resistance, transparency and ability to repel both polar and non-polar substances. Given that these
components are often used in the fluid path during pharma manufacturing there is both, successful
biological reactivity data associated with these materials as well as chemical extractables data showing
such materials not releasing substances that would be hazardous to human health. These components
are used both as components in hardware systems as well as consumables.

Specific Information Requests

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 www.globenewswire.com/en/news-release/2023/01/04/2582694/0/en/Bioprocess-Technology-Market-Size-
to-Worth-Around-USD-79-BN-by-
2032.html#:~:text=04%2C%202023%20(GLOBE%20NEWSWIRE),USD%2020.8%20billion%20in%202022.
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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.

Based on input from our customers, the vast majority of PFAS materials used by them in membranes
and products is incinerated at the end of life as the material has been in contact with biological
material.

According to some studies such as “Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate
potential formation of per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas” published at
ScienceDirect, PTFE, for example, can be effectively incinerated above 800°C reaching complete
thermal decomposition, demonstrating that effective disposal methods are available to prevent
accumulation of waste fluoropolymer products in landfill.

Similar to the microplastics restriction derogation for industrial use, reporting requirements on
amounts of polymeric PFAS purchased annually combined with reporting requirements on disposal at
end of life could be implemented to monitor the amounts placed on the market and reduce the release
of these materials to the environment.
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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.

N/A Cannot speak for the recycling industry

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.

* Compulsory Fields6:

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.
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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. Forcasesin 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.

[1] Hydrophobic and/or Oleophobic Filtration Membranes in Pharmaceutical Processing

These membranes, which are coated in PFAS-related chemistries to alter their surface tension
properties, prevent the passage of microorganisms such as bacteria and endotoxins. The
membrane coatings function to repel moisture and various liquids, thereby preserving the
functional properties of the membrane itself. Such membranes are heavily used in aseptic
pharmaceutical processing to maintain the sterility of connectors while connecting unit
operations.

Alternatives are not yet available. In the past 10 years, many of these membranes have been
redeveloped to move away from PFOA-based chemistries but are now impacted by the newly
proposed regulations. Whereas it is expected that many (~80%) of these membranes formulations
can be redeveloped to be PFAS-free (per ECHA definition), these R&D development projects
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typically require approximately 4 years per membrane type. Also please note that the resources
developing alternatives, cannot simultaneously be developing alternatives to these and the other
impacted materials indicated further below. Once developed, implementing any novel alternative
membranes in validated and regulated pharmaceutical manufacturing processes can take
anywhere between 6 months to 2 years, and can require extensive resources from the
pharmaceutical manufacturer, which would divert resources from other patient therapies or
impact the cost of medicines.

Requested derogation. We request a derogation of 13.5 years for development and transition to
PFAS-free oleophobic filtration membranes for bioprocessing where such alternatives can be
developed (expected 80%). We request an indefinite derogation for those smaller number of
applications where suitable alternatives cannot be produced (expected 20%).

[2] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals, fittings, etc.) in
which no PFAS (<C16) chemicals or processing aids are used to manufacture the polymer.

Many of the fluoropolymer materials deemed in scope of the ECHA definition and used to support
bioprocessing are already made without the use of small molecule (<C16) PFAS chemicals or
processing aids (e.g. PVDF), as investments to move away from PFAS processing aids were
implemented many years ago. To group these types of fluoropolymers together with lower grade
materials where such improvements have not been made is not proportional to the risk they pose
and punishes industries that have invested in preemptively phasing out small molecule PFAS.

Our understanding is that these fluoropolymers still fall under the broad scope definition of PFAS
by ECHA, but pose no meaningful level of PFAS-related environmental pollution during
manufacturing, use, or end of life. At a minimum, any references suggesting a meaningful PFAS-
related environmental impact from these materials are highly specious, and warrants additional
review given the enormous socio-economic impact to the pharmaceutical manufacturing industry
and patients who require medicines that these materials enable.

Examples of these materials used in biopharmaceutical processing can include but are not limited
to PVDF gas/air filtration membranes, PVDF liquid filtration membranes for removal of bacteria,
PVDF filtration membranes for removal of viruses, PVDF tubing fittings, PVDF gaskets and seals,
PVDF bearing races, PVDF tubing clamp, etc.

Substitutions & Alternatives

[2a] For bioprocessing applications such as fittings, and tubing clamps, it is expected similar
devices made from polypropylene or PBT may be available or could be developed over 2 to 5
years. The number of impacted designs means these could not all be done simultaneously, and
hence staggered implementation over a longer 10+ time frame may be required.

[2b] For gas filtration membranes used in bioprocessing (typically PVDF or PTFE), few to no
validated alternatives are available which can be readily sterilized in a way acceptable to
biopharmaceutical manufacturing processes, and which can vyield similar or acceptable
performance characteristics. Development of economically-feasible alternatives is questionable,
may depend strongly on the various chemistry and temperature of individual pharmaceutical
processes, and can require extensive time (6 months to several years) to validate for individual
pharmaceutical processes.
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[2c] For liquid filtration membranes used to remove particulates and bacteria (i.e. sterilizing grade
filtration), these filters are frequently used both throughout, and also during the final steps of the
biologics manufacturing process. In some cases, such as with some types of buffer filtration, these
membranes may be substituted for a similar membrane made of PES (polyethersulfone).
However, in many cases, depending on the drug formulation and processing conditions (flow rate,
throughput, temperature, etc.), the alternative PES membrane does not provide adequate
bacteria retention properties. This is specifically why pharmaceutical regulatory requirements
require costly performance validation using conditions reflecting the specific drug formulation and
manufacturing process. In addition, some impacted filtration membranes require layers of both
PES membrane and PVDF membrane in order to ensure adequate performance characteristics for
removing bacteria from pharmaceutical manufacturing processes. The cost of revalidating a
substitute membrane where alternatives do exist, can require months to years for each
pharmaceutical process, and frequently requires additional pharmaceutical studies beyond
membrane performance evaluation, including drug product stability, drug matrix adsorption, and
leachables analysis to evaluation other chemical compounds that can migrate from the materials
into the drug.

[2d] Virus retention filters. These membranes (e.g. PVDF) are required in many biopharmaceutical
manufacturing processes to ensure any potential contaminating virus are removed from the drug
manufacturing process stream. In some cases, alternative PES membranes may be suitable
alternatives, and in other cases, the substitutes may have performance (retention, flowrate,
compatibility) challenges that make such alternatives unsuitable. Moreover, the resource
requirements to revalidate a virus retention membrane are often far more complex than those
for sterilizing grade filtration ([2c]) requiring specialized testing laboratories capable of handling
mammalian virus and controlled drug substances.

[2e] Gaskets, seals, ball bearing seats, etc. These bioprocess materials are used for chemical
compatibility and ensuring integral seals in the pharmaceutical manufacturing process that
prevent risks of contamination into the process, prevent leakage and loss of medicines during
processing, and various individual technical functions. Replacement of these types of
bioprocessing materials depends strongly on how well candidate alternatives perform within the
chemical and process conditions of each pharmaceutical manufacturing process. There are no
universal substitutes that readily replace these materials, as each would require evaluation on a
case-by-case basis.

Requested Derogation. Given what is understood to be a low toxicity concern of fluoropolymers
manufactured without the uses of small chemical (<c16) PFAS processing aids, the enormous socio-
economic impact to industry and patients, and how materials that contact drug substances must be
handled, we request such materials be removed from scope or given a permanent derogation.

[3] Fluoropolymer-based bioprocessing materials (e.g. membranes, gaskets, seals, tubing, O-rings,
pumps, connectors) in which PFAS-processing aides may be used in the manufacture of the polymer.
(e.g. PTFE filtration membranes, gaskets, seals, etc.)

Fluoropolymers (including those which may use small chain PFAS precursors). Fluoropolymers,

including PTFE, FEP, FKM, FFKM, PVDF, PFA are widely used to support bioprocess applications

with most data indicating that any low level, intentionally-added PFAS residuals are biologically

unavailable and not impactful to human health. The assumption that PFAS molecules within these

polymers may be liberated in meaningful levels over the product lifecycle and become
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bioaccumulative, rely largely on speculation, and at a minimum require further evaluation given
the relatively small volumes used in the bioprocessing industry and the enormous socio-economic
impact. Based on input from our product and material experts, there are today no good PFAS-free
replacements for these materials.

[3a] PTFE filtration membranes (e.g. removes bacteria from gases and fluids) used in
pharmaceutical applications are critical for chemical, temperature, and oxidation compatibility.
Given the uniqueness of fluoropolymers such as PTFE, there are no universal substitutes readily
available, and in most cases, suitable substitutes for most of these applications are not available.
It is envisioned that given sufficient R&D investment and time (10+ years), different membranes
may be able to be developed for up to 50% of these applications. However, this would likely result
in multiple unique membranes developed for a single membrane today, and the viability of
developing economically viable alternatives is also highly speculative.

[3b] Gaskets and seals. Similar to [2e], candidate alternatives would need to be evaluated on a
case-by-case basis. In addition, given that this category [3] largely includes PTFE, which has unique
chemical resistance properties, the likelihood of finding and validating suitable alternatives for
each application is low, based on input from internal material experts.

Other applications. There are likely similar impacted applications as those described in [2].
However, given the unique nature of fluoropolymers in this class (e.g. PTFE, PFA, etc.), restrictions
on these materials used in bioprocess applications will likely pose significant hurdles to current
and evolving pharmaceutical innovations, including cell and gene therapies, where extremely low
temperature freezing of augmented cells benefits strongly from the malleable low temperature
flexibility and compatibility of fluoropolymer storage bags. Other examples include valve rotors
currently using PEEK CF30+PTFE15 material which will not work without PTFE due to wear. Today
we have no alternative materials to replace these rotors. Glues containing PFAS which form
fluoropolymers while hardening used to glue optical components will also be challenging to
replace, today there are no PFAS-free alternatives that are known to work for our applications.

Requested Derogation. Given what is understood to be a low toxicity concern of fluoropolymers
including those manufactured with PFAS processing aids, the enormous socio-economic impact to
industry and patients, and how materials that contact drug substances must be handled, we
request that such materials be removed from scope or given a permanent derogation.

[4] Fluoropolymer used as auxiliaries on sites to manufacture chemicals vital to the bioprocessing
industry.

In the same way fluoropolymers are used as components in products described in section [2] and
[3], components like O-rings, pumps, gaskets and seals are also used on chemical manufacturing
sites to create chromatography resins and other chemical products that are vital to the
bioprocessing industry.

PTFE coatings are also standard in reaction vessels for highly oxidative reactions. At this point
suppliers have indicated they would need at least 10 years to develop PFAS-free alternatives to
these types of reactor coatings.

Collective socio-economic impact of restricting missing uses
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If, at the very least/minimum, derogations are not offered to the 4 above uses, we estimate that
more than 80% of biopharmaceutical manufacturing campaigns in the EU will be impacted,
resulting in impact on the scale of €20+ billion a year for an industry whose polymer usage
contributes to no more than 0.01% of the world’s total plastic waste. The cost in finding and
revalidating alternatives, which will be unique and specific to different drug manufacturing
processes, will impact availability of resources to bring current and new drugs to market thereby
potentially resulting in drug shortages. In addition, it is likely taht such enormous costs will
ultimately be passed down to patients.

Even if derogations are offered for these uses there will be a massive risk of these materials
becoming unavailable as the Life Sciences industry represents as a small fraction of the overall use
which may otherwise be restricted. Exemptions for fluoropolymers used in industry would
minimize these risks.

[5] Membranes used in medical device-related applications, including oleophobic, PTFE, and PVDF

Membranes and seals with similar technical and performance properties to those described above
in [1], [2], [3] and [4], are also heavily used for patient therapies as part of medical device
applications. Our interpretation of Annex XV, including annex A.3.10, Table A.99, is that it does
not specifically cover the medical device-related applications summarized below, and any
potential derogations may be insufficient. Such applications include but are not limited to syringe
filters, IV-line fluid filters, vent filters for IV sets, urinary drainage bags, oncologic/hazardous drug
transfer devices, organ transplant carrier system, medical drug packaging, surgery kits (e.g.
cardiovascular, eye surgery, etc...), and insulin pumps. In our position as a leading membrane
manufacturer for medical applications, many of our membranes are subsequently incorporated
into different types of medical devices, and hence the full breadth of applications is expected to
be far larger. In most cases, our understanding, is that alternatives for these wide variety of
applications are not available, and that any potential future alternatives would not be universally
applicable, but instead requires multiple alternatives that would need to be tested and verified
for each unique application.

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),
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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
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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.

N/A

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.

N/A
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