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O (AMO[E) https://comments.echa.europa.eu/comments_cms/AnnexXVRestrictionDossier.aspx?R0Objectld=0b0236e1885e69de

HECHA

EUROPEAN CHEMICALS AGENCY

Comments for Annex XV restriction report

Substance name EC Number

Per- and polyfluoroalkyl substances (PFAS) -

CAS Number

Scope

Restriction on the manufacture, placing on the market and use of PFASs.

Before you fill in the form, read the Consultation Guidance and the specific Information Note
as they explain both the process and the proposal itself.

Link to the Consultation Guidance
Link to the Information Note

Compulsory fields/tick boxes are marked with an asterisk (*)

*(J | have read the Consultation Guidance and Information Note QE Ide((:onsuuatlon Gl."dance) ol gE JLAfg(lnformatlon NOte) Q°| q

All non-confidential comments will be made publicly available once a month during the duration of the consultation.

The Consultation is intended to provide ECHA's Committees with scientific and technical information to assist them in the development of their opinions. Although other information can be submitted, any abusive comments

will not published monthly and only published at the end of the process without any response from the Dossier Submitter or the Rapporteurs.

Where did you learn about this consultation? (please select all that apply):*

O ECHA

[J European Commission
(J National Authorities
J Social media

O Industry organisation «~ A (consultation) EHE &S8t 2 X3
[0 NGOs and trade unions

[J Press

[ Other (please specify)
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O @ 7 |=XH Ql&(section 1~2) — @) 10CH £0H 0|74 H|A| (Section 3) — B) LHII E2(Section 4~5)
)

oln

*(RHOAFRY oA MIEXPFXMAIGHD 42 2| AT MEHSIH X|E Pts (942 MIESHX| &40 General comments@t S5 7t

EU, ECHA QZAM X|= ==X

olr

(Step 3) 2HAIE S5

APH shol At
_._x-ll=l=l x-||ﬂl=ﬁo1gl-x*|-’

PFAS HEHE 01712t

D= 55
107 L0 0|7 R|E: (Section 4)
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[ (Section 1) SEX| HH SE

o (YHYE) 0|F, o|H|Z, =7t UK 5 HELZ0M A=t P UH

© SECTION I. Personal information

We may contact you about your comment and to request additional information.

* First Name : * Family Name :
Email: * * Country :

Please select country.. hd
Phone :

S5 8E

Any personal data submitted is subject to ECHA's data privacy rules

‘ ASIE AXIRIE KR
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[ (Section 2) 22 HH S =

o (520t &5 1

’ ’ o ’
o= oj1y|at A7 | L EXSH J|EIXE E
1L, P B Nl i | S RS S
@ SECTION Il. Organisation
| am submitting information: *
O On behalf of 2 Member State Competent Authority Please select country W
O As an Individual
® On behalf of an organisation or institution
Type of organisation/institution:™ Please select organisation type -
Please select organisation type..
Country where the organisation or institution is legally established: Company
Mational Authority
Mame of organisation / institution: * Regional or local authority
| Academic institution
Mational NGO
Select one of the following options : * International NGO

Industry or trade association
European institution

O | want to keep the name of my organisation/institution confidential International organisation
Trade union

Other contributor

U] agree to the disclosure of the name of my organisatien/institution to the public

MNote: the type and country of your organisation/instifution will always be disclosed.

ZZ|/7182] 0|2 HiSMIA 371 0iF &M

‘ ASIE AXIRIE KR

19 IR A 7| H A HE



o=~
2-2. 2| 7AM X|= HIitH | ECHA PFAS o171M = i}

[ (Section 3) 1071 £0f o|H X|=

@ SECTION lll. 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

- © HIBHEL M| T8t 2t 2jZH(general comments) S2 75, @ S TR0l U3t o7 52 Jbs,
Generel Commerts © SEAC(MSI- 2RI oJ71 HS)E 00| HE3Hs %0l 52

Select the relevant boxes that cover the content of your comments and provide your non-confidential comments below, (maximum 63 999 characters)

[ Scope or restriction option analysis @ g_?_l EE I‘“shl' %ﬂ "E'ﬁ

[ Hazard or exposure @ 1°T5H EE EEE

[J Environmental emissions @ g.g HHE

[ Baseline @ 7|§ﬂ

[ Description of analytical methods @ E_&Il:g'ﬁ()“ E“EI' g‘k“ ﬂg

[J Information on alternatives @ E“i{l%ﬂ()“ E“EI‘ QE

(J Information on benefits @ OIEOH EHEI‘ gE

O Other socio economic analysis (SEA) issues 7|E} Are|AN| EM(SEA) Ol AFet
O Transitional period @ H™&k7|Zt

[J Request for exemption EHI Rﬁ*‘l

* O | understand that it is my responsibility not to include confidential information in responses to general comments and in any responses to requests for specific information (e.g. company name, email addresses, phone
numbers, signatures etc.). ECHA will not be held liable for any damages caused by making non confidential responses publicly available.

stage.

Please provide your general comments in the box below

\‘ LHS LSAEE X
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© SECTION IV. Non-confidential attachment Hljlné g'l' ("-7“)

If needed, attach additional non-confidential information (data available in excel format, reports, etc.) below. Do not attach the same information already provided in section Il here. If part of the information is confidential,

please use section V to share it

Add attachment Browse

If you would like to submit more than one document, please create a compressed archive where you include all files and upload the compressed file as attachment. Maximum file size is 20 MB.

* O I have removed/blanked the information I wish to keep/I have claimed confidential from all the attachments in section IV (e.g.: company name, company logo, personal names, email, signatures, other
confidential business data). | understand that ECHA will not be held liable for any damages caused by making the attachments publicly available.

© SECTION V. Confidential Attachment 7'2 -ﬁ_?_ (Hl-g—7|-|)

If needed, attach confidential information below (for example: studies, laboratory tests, additional contact details, business data, etc.). Do not add the same information already provided in the previous sections here.
Confidential information will only be used by ECHA, including its Committees, by the Member State competent authorities and by the European Commission.

If you upload a confidential attachment, please justify the reasons for confidentiality of the information in the field below. This will facilitate ECHA's work if it receives requests for access to documents. - -
- 712EE AT (A5, 4 HAE,
Upload Confidential Attachment: HIZUA G|o|H %)

Add attachment |28 = ECHA $Hs], 3|¢= fat 9=,
2 AT S

If you would like to submit more than one document, please create a compressed archive where you include all files and upload the compressed file as attachment. Maximum file size is 20 MB.

* (O | have the following reasons enumerated in Article 4(1) or 4(2) of Regulation (EC) No 1049/2001 regarding public access to documents why the information submitted as confidential cannot be disclosed to persons
requesting access to documents (please explain below in the commenting field those reasons; a reason could be that the protection of your commercial interests, including intellectual property, would be undermined).

No confidential information of any kind should be included:
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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 al (3|‘°|) SCE Qc 7|°|
= TI) oL = LT =

(1471 =2 ME| U Si9{HA HE)

several sectors and (sub-)uses, please make sure to specify all of them.

* Compulsory Fields

O have information on this topic

O 1 don't have information on this topic

Main applications | Sub-uses (non-exhaustive) of thoroughly investigated PFAS main applications
Medical devices Implantable Wound Tubes and Metered Dose Cleaning and Sterilization Diagnostic Rigid gas Packaging
medical devices | treatment catheters Inhalers heat transfer: gases laboratory permeable of medical
products (MDIs), e.g. as engineered testing (RGP) contact | devices
coating and fluids lenses and
propellant ophthalmic
lenses
Transport Body-, hull- and | Sealing Combustion Electrical Safety Hydraulic fluids HVACR*- Coating and
fuselage applications engine engineering and | equipment (incl. systems finishings
construction systems information fire prevention

Electronics and Wires and Coating, Electronic Heat transfer Advanced Photolithography
semiconductors cables solvents and components fluids semiconductor
cleaning packaging
cells power plant plant exchange technologies batteries
membrane (not PEM)
(PEM) fuel cells
Construction Roofing Bridge Sealings and Processing aids Coatings, Coatings for
products bearings adhesives and polymer paints, wind turbine
processing aids | varnishes and blades and solar
impregnation cells
Lubricants Low viscosity Solid/dry-film Release- Greases
lubricants lubrication agents
Petroleum and Drilling fluids Well Anti-foaming Water and gas Metal salts Lining of piping,
mining stimulation agents tracers recovery seals, sensors,
chemicals cables, etc.
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{ f Y Yocsiive
g?;:\:e / Zﬁfmm Table 1. Binders used in active material masses for different battery technologies
Collector ~ epanator Calector

Figure 1. Components of a battery

( HHE{2]AROIA AR El= PFAS ARZ(GIA]) )

Battery technology

Positive electrode

Megative electrode

Electrolyte

LiHon [wet-procass)

PVDF with NBMC, NCA,
LEO, MO, LFP  active
masses

SBR/CMC with graphite
anode, PVDF with LTO
anode

Liquid organic electrolyte

LiHon [dry process)

PTFE with MNMC active
Mass

SBR/CMC with graphite
anode

Liquid organic electrolyte

Cathode cover Cuthads lead

Safety vent
b s

Separator

Insulating washer,

Canter pin /contsi mer, ead Anode

Figure 3. Gasket and washer in a cylindrical cell

Ma-ion

PVDF with PBA, Na-NFM
and phosphate based
active massas

PVDF with hard carbon
anodes

Liquid organic electrokyte

Solid-state LMP

PED with LF® active mass

Mo binder required for
metallic lithium anode

Polymeric layer Including
PED and PVDF

Mi-based
rechargeable
batterles

PTFE with MIOH)2 foam
active mass

PTFE with Cd or MH
electrode

Liguid alkaline electrolyte

Primary Li-30C12

PTFE with carbon anode

Mo binder required for
metallic lithiurn

S0C12 electrolyte

Primary LI-502

PTFE with carbon anode

Mo binder required for
metallic lithium

502 electrolyte

Primary Li-nMn02

PTFE with Mn02 active

Mo binder required for
metallic lithium

Liguid organic electrolyte

Primary Zn-Adr PTFE with MnO2Z active | PTFE-membrane Liquid alkaline electrokyte
mass
Lithburn metal | PVDF [amd PTFE), with | Mo binder required for | Liquid organic electrolyte,

rechargeable

with NMC, NCA, LCO,
L0, LFP

metallic lithium

PE/PP or cellulose separator

( ZtAZHTE AMOIM PFAS AFZ(GIAD) ) ( BHE{2IAMRIOIA AR El= PFAS Z5(CIIA]))
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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.

* Compulsory Fields

O I have information on this topic

O I don't have information on this topic

&
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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.q. hazardous, municipal) with respect to the destruction of PRAS and the prevention of PFAS emissions.

* Compulsory Fields

| have information on this topic

| don't have information on this topic
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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:
3. 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.

* Compulsory Fields ‘

o
H1
45>
A

H|

2 | have information on this topic =
x| & JHe =
[ ]
C | don't have information on this topic = ==z 2 H = PFAS OE

I 2 0l
Al o (M|2) PFAS U2XH= S0 X2l Akt

_ o 2% H = PFAS (206 AME XS
[l 250 ppb Ol5t
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Il 50 ppm O[5t  « 7t QFARY) & 24 SE7t 71E 0t A, PFASS H]
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Proposed derogations — Tonnage and emissions: Faragraphs 5 and & of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several proposed
dercgations. For these proposed derogations, information is requested on the tonnage of PRAS used per year and the resulting emissions to the envirenment for the relevant use. Please provide justifications for the
representativeness of the provided information.

* Compulsory Fields

i | have information on this topic

2 | don't have information on this topic
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Table A.1. Overview of PFAS applications and the level at which they were researched.

PFAS applications

PFAS manufacture

Textile, upholstery,
leather, apparel and
carpets (TULAC)

Food contact materials
and packaging

Metal plating and
manufacture of metal
products

Consumer mixtures Cosmetics Skiwax Applications of
fluorinated gases
Medical devices Transport Electronics and Energy sector
semiconductors
Construction products Lubricants Petroleum and mining | Waste stage PFAS

applications

Laboratory equipment
& filtration

Plant protection
products and biocides

Chemical industry

Firefighting foam

Medicinal products

Plastics (other than
packaging) and

Pyrotechnics

Personal care
products other than

hardly applicable in
EEA)

(currently hardly
applicable in EEA)

rubber/elastomer cosmetics
production (including
flame retardants)

Fracking (currently Immersion cooling Defence industry Printing inks

Cement industry

Professional cleaning
and polishing

Other niche
applications

Uses (yet) unknown

(R2) KA S QI 43

(2 RHAISH

o7 O] 43
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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 A1 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.

. 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 shaortages 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 reguired 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 eqguipment ar 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 (2.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.

* Compulsory Fields

O I have information on this topic

O | don't have information on this topic
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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 & above.

* Compulsory Fields

O | have information on this topic

O 1 don't have information on this topic

‘ MOIS MRLRIR X[

30 IR A 7| H A HE



2-3. 10CH 20 &8 HMH XH|&E L&

|. ECHA PFAS 274X H|IE HX}

O (&t11) EU PFAS A2

NS

Table 8 (4K} 2

2H=A| = OF)

Use sector (with sub-uses)

Alternatives

Cost impact

Electronics and semiconductors (Annex E.2.11.)

Electronics

Inconclusive evidence on whether technically
feasible alternatives (i.e. EPDM and silicone)
exist for fluoroelastomers in all sealing
applications, however sufficiently strong
evidence (in the form of stakeholder
information) that generally alternatives are
cheaper than fluoroelastomers.

Inconclusive evidence whether technically
feasible alternatives (e.g. PEEK, PC, EPDM)
exist for wire insulation.

Sufficiently strong evidence that technically
feasible alternatives exist for heat transfer
fluids for immersion cooling. No evidence on
the economic feasibility of alternatives.
Weak evidence that technically feasible
alternatives exist, i.e. cyano group instead of
CFs, for liquid crystal displays. No evidence
on the economic feasibility of alternatives.
Inconclusive evidence for uses other than
mentioned above: Several stakeholders point
out that alternatives are not available.
However other stakeholders confirm that it is
likely that alternatives are already available
or might be found for a lot of components

High producer surplus losses as a result of business closures
weak evidence] due to not being able to manufacture electronic
devices [weak evidence]

High socio-economic costs to customers due to the unavailability
of electronic devices [weak evidence]

Employment losses as a result of high share of business closures
[weak evidence]

HXHX| M= 27t [BAH =5&]

Bl HZ0] 50} 18 A [5H 255

Eo= QIgh 52 Yixt Ao £4 [EH 23E]

HXIHX| A E7I2 QU8 AHIXIS] F2 AlS|FHIY HIE 2 [5H 2SE]

depending on concrete circumstances for
each use.

Conclusion: High substitution potential at EiF
for heat transfer fluids for immersion cooling
[sufficiently strong evidence] and liquid
crystal displays [weak evidence]. Unclear
substitution potential at EiF for
fluoroelastomers in all sealing applications, in
wire insulation and all other uses
[inconclusive evidence].
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Table E.7. PFAS manufacturing - Summary table on assessment of costs and benefits , based on a general transition period of 18 months.

Restriction option ::::;:’t?o‘: Alternatives Environmentalimpact Cost impact Other aspects
RO1; Full restriction Not Analyses of alternatives for PFAS | Evidence for an evaluation of | High producer surplus losses
of all production of applicable is performed at the level of use in | expected emissions is (order of magnitude: ~42 bn
PFAS the various sectors. lacking. EURO NPV over 30 years) as a
result of business closures
Use of PFAS as polymerisation [_suffic_iently strong evifjence] due to
aids in manufacture of (i)a _hl_gh share of bus_lness clos_L_Jres
fluoropolymers: [s_;ufflaently strong evidence], (ii)
high producer surplus losses at
company level due to high margins
Sufficiently strong evidence that [sufficiently strong evidence], (iii) an
technically and economically unknown offsetting potential, i.e.
feasible alternatives exist for non- producer surplus losses are balanced
polymeric PFAS as polymerisation out to some extent by producer
aids in the production of PTFE, surplus gains by producers of
PVDF and FKM. alternative-based products [no
evidence] and (iv) high producer
Sufficiently strong evidence that surplus losses in the wider supply
technically and economically chain [sufficiently strong evidence].
feasible alternatives for non-
polymeric PFAS as polymerisation High employment losses (order
aids in the production of all other of magnitude: ~€2.5 bn NPV) as
types of polymeric PFAS will a result of high share of business
become available within 10 years. closures [sufficiently strong
evidence].
RO2; Restrictionof all | 5 years Sufficiently strong evidence that Evidence for an evaluation of | No information is available to n/a
production of PFAS technically and economically expected emissions is quantify a difference in the producer
with use-specific feasible f':llternatwes for non- lacking. surplus losses between RO1 and
d . . polymeric PFAS as polymerisation RO2.
erogations: . .
derogation for the use aids in the produ_ctlon of a!l other
. . types of polymeric PFAS will Weak evidence available that
of polymerisation aids become available within 10 years
in the production of from 2022 producer surplus losses from
. : business closures are reduced
polymeric PFAS 12 years Evidence for an evaluation of | compared to RO1 n/a
(except for PTFE, expected emissions is
PVDF and FKM) lacking.
Conclusion If a restriction of all production of PFAS with use-specific derogations is considered, a restriction of the use of PFAS as polymerisation aid in the
manufacturing of PTFE, PVDF and FKM is proposed. For the use of PFAS as polymerisation aid in the manufacturing of all other fluoropolymers, a
restriction with a five year derogation after the transition period is proposed.
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Other identified uses — Analysis of alternatives and socio-economic analysis: Table 8 in the Annex X\ restriction report provides a summary of the identified sectors and (sub-)uses of FRAS, 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.

Far 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-Juses: 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.

* Compulsary Fields

| have information on this topic

> | don't have information on this topic
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Degradation potential of specific PFAS sub-groups: & few specific PRAS 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 triflucromethoxy, trifluoromethylaming- and diflucromethanedioxy-derivatives.

* Compulsery Fields

| have information on this topic

| don't have information on this topic
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Analytical methods: Annex E of the Annex XV restriction report contains an assessment of the availability of analytical methods for PRAS. Analytical methods are rapidly evolving. Please provide any new or additional

infarmation on new developments in analytics not yet considered in the Annex XV restriction report.

* Compulsory Fields

| have information on this topic

| don't have information on this topic

Target and Nontarget Analysis of Per- and Polyfluoralkyl Substances in Wastewater

from Electronics Fabrication Facilities

Screening for perfluoroalkyl acids
in consumer products, building materials and wastes

Authors Journal

Perfluoroalkyl and polyfluoroalkyl substances (PFASs) in consumer products in Norway — A pilot

study

* Ha 0 E4(Annex E4)

Jacob et al. Pages 2346-2356
Becanova et al. Chemosphere
Herzke et el. Chemosphere
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Environ Sci Technol 2021 Vol. 55 Issue 4

year comments (t, nt, o)

targeted and
2021 untargeted

2016 na

2012 na
AM HIEH
-1 od

DOI link

The 25 target PFASs included 11 perfluorocarboxylic acids

(PFCAs), seven perfluorosulfonic acids (PFSAs), three

fluorotelomer sulfonic acids (FTSs), one

perfluoroalkylsulfonamide (FOSA), two

polyfluorosulfonamido acetic acid derivatives (N-

MeFOSAA and N-EtFOSAA), and perfluoro-2-methyl-3-
10.1021/acs.est.0c06690 oxahexanoic acid (GenX).

PFPA, PFHXA, PFHpA, PFOA, PFNa, PFDA, PFUNDA,
10.1016/j.chemosphere.2016.08.11200 PFDoDa, PFTrDA, PFTeDA, PFBS, PFHXS, PFHpS, PFOS
45-6535/ and PFDS

PFAS (i.e. C4-C14 PFCAs, C4,C6,C8,C10 PFSAs, 6:2 and 8:2
fluorotelomersulfonates (FTSs), PFOSA, 4:2, 6:2, 8:2, 10:2
10.1016/j.chemosphere.2012.03.035 FTOH
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Table E.128. List of available non-PFAS substances and technics in Electronics,
Semiconductor industry.

Use Non-PFAS alternatives

Electronics industry a) Ethylene propylene diene monomer (EPDM) and silicone rubbers
as alternatives for fluoroelastomers in sealing.

b) Silicone materials, Polyetheretherketone(PEEK), mica, EPDM,
Polyvinyl chloride, Polyethylene, ceramic based and one
confidential polymer as alternatives for wire insulation.

¢) Mineral oils, synthetic oils, natural oils, Hydrocarbon fluids as
alternatives in heat transfer fluids for immersion cooling (no
current but possible future use)

d) Cyano group instead of CF3 for liquid crystal displays (LCD).

Semiconductor industry e) Aromatic PAG and heteroaromatic PAGs (PAG triphenylsulfonium
benzo[b]thiophene-2-sulfonic acid, 4(or 7)-nitro-, ion(1-) (TPS
TBNQ) for photolithography (photoacid generators).

f) Polyetheretherketone (PEEK) for example for chip manufacturing

g) For photolithography (hard and not for all applications):
hydrocarbon-based greases, Molybdenum disulfide, graphite

h) In semiconductor production Atomic Layer Deposition/Atomic
Layer Etching technologies may have potential to reduce the
number of photolithography process steps but has not achieved
necessary manufacturability to support high volume
manufacturing.

i) Immersion cooling of semiconductor devices: Mineral oils,
synthetic oils, natural oils, Hydrocarbon fluids (Patent:
W02012127342).

j) For flame retardancy in plastics: Brominated and chlorinated
flame retardents

k) One additional confidential alternative for semiconductor
manufacturing equipment & infrastructure

- CHAISEO| HEIEtX| o5 el (Ch2 7150l
Hojxl= 2HFE2 Si=X] Soll gt 2A
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Table 4. Tonnages and emissions of major use sectors and manufacture for 2020 (sorted by
range)
Application

range
% in contr
manufacturing | Contribution to
and use phase | total emission

Applications of fluorinated
gases

TULAC

Medical devices
Manufacture

Food contact materials and
packaging

Transport

Construction products
Electronics and
semiconductors
Lubricants

Petroleum and mining
Energy sector

Metal plating and

manufacture of metal

products

Cosmetics

Consurmer mixtures

Ski wax

Table legend

Tonnage range (t/y) Emission range (%) Emission contribution (%)

1 [o-10 1 [o-5 1 [o-1

F) [ 10- 100 2 [5-35 F [i-5

3 100 - 1 000 3 25 - 75 3

D 3 - 550
>10 000 5 5 >0 - 50

* (CHHE H|8) 1~52| T2 BA|=|H X7t s24+E 0t
AH|. CHfE 22

< H24 CtAH] CHIS 22 >

BI3/R7451/0001 272

1) Analysis of the physical changes at a temperature of 230°C

The product was heated at 230°C during 2 hours. There was no loss in weight ascertained
and no physical changes were identified.

2) Determination of the global migration limit

The global migration of components towards the simulators was determined in the
following testing circumstances:

| contact time | _contact temperature global migration (mg/dm?) |
distilled water | 2h 100°C <5
| acetic acid 3% 2h 100°C <5
| iso-octaan 4h reflux <5
| ethanol 95% 4h reflux. | <5 B

CONCLUSION:
The global migration of the elements of the foil towards the simulators is lower than the

maximum limit (10 mg/dm?) for materials meant to be exposed to food. The material is therefore
appropriate to be exposed to food by normal and higher temperatures (max. 230°C).

< PFAS(OJ|A|,PTFE) &k ¥H3} Z1K(230°C)>
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