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Overview - Agenda

PFAS legislation

Testing process
*  Fluorine concentration (WD-XRF)

*  Fluorosalts (LC-MS/MS)

PFAS testing results
e Pie chart of results

* Breakdown of each commonly
measured PFAS component

e Use
e PFOA risk

Q&A
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Webinar
60 minutes
with 10 minutes Q&A
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Claigan EU PFAS Restriction Project

* Project
* Claigan is working with dozens of companies to submit
* 4 technical submissions on PFAS

* | submission on PFAS derogations needed

 Companies can still join

* Submission date to EU is September 25 2023

 [Easily the most informative and most useful project on
PFAS



Claigan EU PFAS -\_Claigan
Consultation Submission Project

Submissions

PFOA in the Derogations

PFAS in Sources of Comparison

Articles PFOA Environment of Alternatives

F F F F F F F F F O
. - | | | | | | | | | I PFAS Co-Axial Connector
PFAS Testing Results (Feb-May 2023) - Breakdown of PFAS Positives F-c-Cc-C-C—-C—-C—-C—-C—C—-C—OH Comparison  PTFE peEK Siicon  Polyurethans  PFA Irradated PTFE. oPTFE Fluoroacrylate
Low Fricion Bxelont  Decent Decent Poor Excolent  Excelent  Bxcolont  Excelent
| | | | | | | | | ChomicalResticion Excellet  Decent Decent Poor Excelent  Excolent  Excolent  Excalent Intentionally added Yes
WaterResistance  Excollnt  Excelent  Decent Decent Exolent  Excelent  Bxolont  Excolent
F F F F F F F F F Oil Resistance Excellent Excellent Poor Excellent Excellent Excellent Excellent. Excellent. Chemical PTFE
Tomperaturo resitan Excallent Excallent  Excellnt Poor Excolent  Excolent  Excolent  Excalent
Flexibilty Decent Poor Excellent Excellent Excellent Excellent Excellent Excellent Cas number 9002-84-0
Forover Chamicals Excallent  Excallent Poor Excolent  Decent Decent Decent Poor Concentration in component 50%
Bocompatbiy  Excolent  Excolent  Decent Exolent  Excolent  Bxelont  Excelent  Decent Purpose of PFAS PTFE s a polymer with
chemical, thermal,
mechanical and
elecrical propertes that
are capable of satisfying
F F F F F F F F H H the most demanding
| | | | | | | | | | requirements i the
industry. Itis
- F-C—-C-C-C-C-C-C—-C-C—-C-0 aniadheron,low
[ T T T R T I \o fricton, resisant to
i
F F F F F F F F H H Va products, inflammable
P and has excellent
F F F F F F F F H H N\ dielectric properties.
T R R R N N OH

Dielectric constant - The
F-C-c-C-Cc-C—-C—-Cc—-C—-C—-C-—-0 speed of a signal
| | | | | traveling through a
| | | | | coaxial cable depends
F F F F F F F F H H on the dielectric constant
of the insulating material
between the center
conductor and the outer
conductor. Thus, cable
assemblies use
poly-tetrafiuoro-ethylene
(PTFE) to minimize
signal delay.

PTFE bearings - PTFE
has very low friction;
excellent strength,
stabiliyt, and wear
characteristics; good
heat conduction, and low
thermal expansion.
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Claigan EU PFAS Restriction Project

Tentative Schedule

# Milestone Date Complete

1.0 Customer Uses Provided upon sign-up Yes

2.0 Introduction Meeting July 12 & 13 2023 Yes

3.0 Customer Uses Deadline July 14 2023 Yes
August 2, 2023 Yes

5.0 Draft Technical Submissions and Update on Derogations September 6 2023 ]

6.0 Final Derogations Submission Meeting Mid September 2023

7.0 EU PFAS Submission Deadline September 25, 2023



EU PFAS Restrictions (-\_Claigan
Current

e POP Regulation (PFOA)
*  PFOA banned at 25 ppb -

* And substances that degrade into PFOA (260 ppb)

* Jul 4 2025 for invasive or implantable devices
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* REACH Regulation (longer versions of PFOA
* Feb 25 2023 = LCPFAC (longer versions of PFOA) banned at 25 ppb

* Jul 4 2025 for invasive or implantable devices

* Cannot have PFOA or longer in a component above regulated limit
PFDA

-n
|
m— 0O —m
m— 0O —m
m—O—m
m—O—m
m—O0O—m
m— O —m
Mm— 0O ——
|
m—0O —m
|
m—0O—m


https://echa.europa.eu/list-of-substances-subject-to-pops-regulation/-/dislist/details/0b0236e1849a8bdf

Model Legislation (\-Claigan
US State - PFAS

* US state legislation based on model legislation

* In absence of federal legislation

* Maine, Minnesota, California, etc.. N EWM‘!:'A

NORTHEAST WASTE MANAGEMENT OFFICIALS ASSOCIATION

e Details

* Template of model legislation for each participating state to
use

* Details may vary once they complete the legislative process in
each state

* But restriction and reporting requirements intended to be the
same

* In the medium term, PFAS reporting will likely be through a
common platform such as the Interstate Chemical Clearinghouse



https://www.newmoa.org/wp-content/uploads/2023/05/NEWMOA-Draft-PFAS-Prevention-Model-Legislation.pdf
https://theic2.org/hpcds

¢ \_Claigan
Timeline for EU PFAS Ban

* EU proposes a broad ban on PFAS in products

Deadline for Exemption Requests

EU announces
I Restriction Proposal

Feb 2023 Proposal Consultation Comments Published
Mar 2023 Sep 2023  ~Dec 2023
SEAC Review
I First Restrictions
Apr 2023 ) zozPraﬂ text (At the earliest)
T I EU Legislative . I
Have your say  Published
~Sep 2024 ~May 2025

> |

~Sep 2025 ~Dec 2025 ~Aug 2027



Claigan PFAS Testing
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If PFAS present

REPORTABLE PFAS
- detect F over 50 ppm
- /w FTIR also identifies
- CAS #
- Use

Handles
- Maine reporting
- Canada Section 71
- US TSCA reporting
- EU PFAS consultation
- + Pre-screening for
restricted PFAS

RESTRICTED PFAS

A\ Claiga

CETR-MTR907.1

n

Handles

detect PFOA family to
25 ppb

Test report
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15036
77777
111111

Prop 65

EU POP and REACH restrictions
US TSCA SNUR

Upcoming Canadian restrictions
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Claigan PFAS Polymer Testing

(\Claigan

CETR-MTR907.1

Freprestor Tearone
‘s MS-S1Boukdr 3920 Longhonw D Bouider, Colerade 89503 USA

SBTIGER %

REPORTABLE PFAS Test report
- detect F over 50 ppm

- /w FTIR also identifies + Reportables
- CAS # = =
- Use

faiid Fiuorosissioner — Fiuorosiastomer

Handles e B
- Maine reporting
- Canada Section 71
- US TSCA reporting
EU PFAS consultation
+ Pre-screening for
restricted PFAS
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PFAS Simplified

* Non-Polymer PFAS 1% of Intentional Uses RFRFRF O

— — F
* Non-repeating PFAS (non-polymer) FWOH

F F FF FH H

* Normally ‘water soluble PFAS’ 6:2 FTCA
* Included in polymers PFAS RFRFRFHA
F F FF FH H
WD-XRF 99% of Intentional Uses —

( Polymer PFAS

_\ R FR FR F O
F
* Repeating chains

F F FF FF F
PFOA

* Normally the ‘intentionally added PFAS’

N
F F
¢c-¢t —tc—C

k pTFE \F F/, |l| ||: PVDj
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PFAS Results (-\.Claigan
Combustion lon Chromatography Issues

* Two (2) Fluorine testing methods
 Combustion - lon Chromatography (C-IC)

* Incinerate (combust) the product and test residual
fluorine in ash

N Wavelength Dispersive X-Ray Fluorescence (VWWD-XRF)

* Directly test the fluorine content of a part




PFAS Results

¢ \_Claigan

Combustion lon Chromatography Issues

* Claigan “fluorosprayed” three (3) parts
* A standard situation for PFAS in products

* Combustion lon Chromatography disqualified

IPUATINUMIGRADE

« WD-XRF
* Measured the fluorine in all samples
« CB-IC

* Only detected fluorine in one (I) sample
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PFAS Uses
Claigan - WD-XRF

¢ \_Claigan

* Products tested in February / August 2023

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

12%




PFAS Results (\-Claigan
If you used CIC instead of WD-XRF

e 30% of PFAS instances would be missed with CIC

PFAS Using Combustion lon Chromatagraphy

Reflective coating

p'(:)A wire N Release Agent

4 O % 1-‘0 ())
Fluorocoated rubber

3.0% \
Fabric \

4
”

PTFE Tape

2.0%

Sticker

5.9%

Fluorocoated silicone
4.0%
Fluoroelastomer

Anti-Drip
21.8°

2.0%
Lubricant Spray
3.0%

PTFE Wire
10.9%

Wire lubricant

6.9%

PTFE Part
11.99




PFAS Results (\-Claigan
From Supplier Data Gathering

* ~50% of PFAS instances are being missed by supplier data
gathering

PFAS Data from Suppliers

PFA wire

4.0% \
Fluorocoated rubber

_ . Release Agent
3.0% :

14.9%
Fabric
3.0%
PTFE Tape
2.0%
Sticker
0.9%
Fluorocoated silicone
4.0%
Fluoroelastomer
5.0%
Lubricant Spray
3.0%
PTFE Wire
10.9%

Anti-Drip
21.8%

Wire lubricant
PTFE Part

1 1 Q ""';)




PFAS Results (-\.Claigan
Combustion lon Chromatography Issues

* Two (2) Fluorine testing methods
 Combustion - lon Chromatography (C-IC)

* Incinerate (combust) the product and test residual
fluorine in ash
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Claigan PFAS Polymer Testing

\O present

RESTRICTED PFAS
- detect PFOA family to
25 ppb

Handles
- Prop 65
- EU POP and REACH
- US TSCA SNUR
- Upcoming Canadian



¢ \_Claigan
PFAS Simplified

KNon-Polymer PFAS F W

* Non-repeating PFAS (non-polymer) N T
* Normally ‘water soluble PFAS’ o:2 FTCA
 Included in polymers PFAS \ FW
\ 1% of Intentional Uses LC-MS/MS AT AT A" g
6:2 FTOH

R FR FR F O

* Polymer PFAS FWOH

* Repeating chains RN R

* Normally the ‘intentionally added PFAS’

N

99% of Intentional Uses ||= ||= lT' IT
¢-C1 —1C—C
PTFE \F F/, |l| ||: PVDF




Claigan Submission #2 (\.Claigan
PFOA in Articles

* Sources of PFOA (and other PFAQ) in articles
* Based on hundreds of products of data

* Explanation of reason for presence PFOA

* Examples
* Irradiation
* Ester degradation

* Surfactant during manufacturing

— —_ Irradiation of PTFE

—1—CF, — CF; —CF — CFp——

e O _in
/ CFZ
Ether bond -
Fractures to create PFOA family CF»

CF;

PFA



Non-lonic Surfactant Used in \_Claigan
Fluoroelastomers

Regular Chemical Transformation into 6:2 FTS
éa ) "

F 7

FX iAot XS Oxidation F o
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_ 6:2 FtTAOS ) Oxidising Agent 6:2 FtSOA0S Oxidising Agent 6:2 FtSO2A08
A

- For 6:2 FtTAo0S to transform into 6:2 FtSO2A0S it must undergo a double oxidation
- Sulphur is able to make many bonds at once. This is because it is a larger atom and therefor can have an expanded octet

F
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F o\ X F X
F R T F N
FAUX o) _ F VX F
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o - \ N. s NN\ \ . H;\/ \
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_ Hydrogen Peroxide .
6:2 FtSO2A0S (For example) \ 6:2 FtS j

Starting surfactant in

Fluoroelastomers Measured sulphonate in end fluoroelastomer

+ some smaller PFOA family (C4-C6)



Reactive Portions of (-\_Claigan
PFAS Surfactants

Forever chemical portion
_— (Carbon-Fluorine)

kel kel ” ” kel ”
-

Long half-life but not forever \_ )

(Carbon-Hydrogen) \A A I
Fluorotelomer section ( __]___ ) F——F
s “14/)_— F——F
“Fundamental” T F

o~ o

/’.'90-—/1/’—0% \
o PFHxA
- J Short half-life (temporary)

(Reactive portion)



LC-MS/MS Testing

Core “Fundamental”’ Substances PFOA
P25 Restrictions (P25) F_E_E_E_E_E_E_E_E_OH
* PFOA family (25 substances) FF F F F F F

* PFOA and larger are banned in EU

 Shorter versions to be restricted in EU in ~2027

P13 Restrictions (P13)
* Add on to restricted substance testing
+ PFOS family (13 substances)
* Not currently restricted in any jurisdictions -
*  Would be restricted in EU in ~2027



PFAS Uses
Claigan - WD-XRF

¢ \_Claigan

* Products tested in February / August 2023

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

12%




PFAS Uses
Claigan - WD-XRF

¢ \_Claigan

* Release agent

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




Mold Release Agent (-\-Claigan
| 5% of measured occurrences

* Description

* Aerosol fluoro coating spray applied to molds or industrial
equipment

* Normally fluorosilicone but can be PTFE dry spray

* Very common for o-rings, gaskets, and foam.

e Forever chemicals

* None expected.

%
RO |

A A Y

. RS vl
Pl ¥ e Y o voh
o QLA TN

Mold Release Spray
O-ring mold



PFAS Uses
Claigan - WD-XRF
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* Anti-drip additive

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




Anti-Drip Agent (\-Claigan
22% of measured occurrences

* Description

* Flame retardant additive to prevent ‘dripping’ of hot plastic
during burning.

* More common in plastic housings of electronics requiring
high flame retardancy. 3

* Necessary for UL94 and similar

e Forever chemicals

* None expected.

No PTFE

- PTFE
Dripping

added

UL9%4




PFAS Uses
Claigan - WD-XRF

¢ \_Claigan

*  Wire lubricant

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%




Wire Lubricant \_Claigan
/% of measured occurrences

* Description

* Aerosol fluoro coating spray applied to internal wiring or
their assembly equipment.

* Often fluorosilicone but can be PTFE dry spray
* To improve flexibility of cable and reduce wear

* In some case may be related to the assembly equipment of
the wire

e Forever chemicals

* None expected

Aerosol Fluoro Spray



PFAS Uses (\-Claigan
Claigan - WD-XRF

 PTFE Part

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%

PFA wire

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

Release Agent
15%

Anti-Drip
22%

PTFE Wire
1%

Wire lubricant

PTFE Part
12%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic




PTFE part (\-Claigan
| 2% of measured occurrences

* Description
* PTFE used as a solid part
* Excluding wire insulation and tape

* Very common in applications requiring low friction or high
temperature performance

e Forever chemicals

* None expected

| p— ,’
/ ,'l
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PFAS Uses
Claigan - WD-XRF
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e PTFEWVire

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




PTFE wire (\-Claigan
| 1% of measured occurrences

* Description
e PTFE used as a wire insulator

* Very common in wiring applications requiring low friction
or high temperature performance

* Forever chemicals
* None expected

* Note - in most situations where PFOA family is
measured in ‘PTFE’ wire, the wire is identified to be PFA
(after further investigation)




PFAS Uses
Claigan - WD-XRF
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* Lubricant Spray

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

0,

Lubricant Spray
3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




Lubricant Spray (-\-Claigan
3% of measured occurrences

* Description
* Fluoro spray for lubricating plastics and metals

 Commonly used in industrial applications to reduce
friction and wear.

e Forever chemicals

* None expected




PFAS Uses
Claigan - WD-XRF
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* Fluoroelastomer

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone

4%
Fluoroelastomer

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




* Description

* |ncludes

Fluoroelastomers (-\.Claigan
* Fluoroelastomers (FKM or ‘Viton’)
* Perfluoroelastomers (FFKM or ‘Kalrez’)

5% of measured occurrences
* Fluorosilicone (FYMQ)
* Fluororubbers with significant temperature and chemical

resistance.

* Very common o-ring / gasket material

* Forever chemicals
 Commonly contain 6:2 FTS from emulsion surfactant

* Occasionally short chain perfluorocarboxylates (C4 to
C7) from further break down of 6:2 FTS



Non-lonic Surfactant Used in \_Claigan
Fluoroelastomers

Regular Chemical Transformation into 6:2 FTS
éa ) "
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_ 6:2 FtTAOS ) Oxidising Agent 6:2 FtSOA0S Oxidising Agent 6:2 FtSO2A08
A

- For 6:2 FtTAo0S to transform into 6:2 FtSO2A0S it must undergo a double oxidation
- Sulphur is able to make many bonds at once. This is because it is a larger atom and therefor can have an expanded octet
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_ Hydrogen Peroxide .
6:2 FtSO2A0S (For example) \ 6:2 FtS j

Starting surfactant in

Fluoroelastomers Measured sulphonate in end fluoroelastomer

+ some smaller PFOA family (C4-C6)



Reactive Portions of (-\_Claigan
PFAS Surfactants

Forever chemical portion
_— (Carbon-Fluorine)

kel kel ” ” kel ”
-

Long half-life but not forever \_ )

(Carbon-Hydrogen) \A A I
Fluorotelomer section ( __]___ ) F——F
s “14/)_— F——F
“Fundamental” T F

o~ o

/’.'90-—/1/’—0% \
o PFHxA
- J Short half-life (temporary)

(Reactive portion)



PFAS Uses (\-Claigan
Claigan - WD-XRF

* Fluorocoated silicone rubber

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%

PFA wire

4%

Fluorocoated rubber
3%

Fabric

3%

PTFE Tape

2%
Sticker

Release Agent
15%

Anti-Drip
22%

5%
Lubricant Spray

3%

PTFE Wire
1%

Wire lubricant
7%

PTFE Part
12%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic




Fluoro-coated silicone \_Claigan
4% of measured occurrences

* Description
* Fluorocoating on silicone rubber

* Very commonly used to add oil resistance or reduced
friction to silicone rubber

* Especially human contacting silicone such as touch pads

e Forever chemicals

e

:
e e

* None expected to be measured. ___..;“? =y as 38
__) oo
T J( AR
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PFAS Uses (\-Claigan
Claigan - WD-XRF

e Stickers

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%

PFA wire

4%

Fluorocoated rubber
3%

Fabric

3%

Release Agent
15%

2%
Sticker
6%

Anti-Drip
22%

4%
Fluoroelastomer
5%
Lubricant Spray
3%

PTFE Wire
1%

Wire lubricant
7%

PTFE Part
12%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic




Stickers (-\_Claigan

6% of measured occurrences

* Description
* Two (2) situations
* Fluoro-coating for environmental resistance, or
 Fluoro contaminant in adhesive
 Fluoro contaminant version is either from
 Fluorosilicone release liner of sticker, or

* Surfactant to improve adhesion of adhesive

N 25068 TN

P ALl I.I!EIIY

e Forever chemicals

* Under review. (Representative)



PFAS Uses
Claigan - WD-XRF

¢ \_Claigan

* PTFETape

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%
Fluorocoated rubber
3%

3%
PTFE Tape
20/?

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

12%




PTFE Tape (\-Claigan
2% of measured occurrences

* Description
* PTFE tape
* Normally used for joining two fluid or gas components.

e Also common in medical devices

e Forever chemicals

* Commonly contains full range of perfluorocarboxylates
(PFOA family)
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 Fabric

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent

4%
Fluorocoated rubber

2%

Sticker

6%

Fluorocoated silicone
4%

Fluoroelastomer

5%

Lubricant Spray

3%

PTFE Wire
1%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

15%

Anti-Drip

22%

Wire lubricant

7%
PTFE Part

12%




Fabric (-\-Claigan

3% of measured occurrences

* Description

* Fluoroacrylate coating of fabric for water and stain
resistance

e Commonin

* Outdoor textiles, and o,
*  Washing / country of origin labels %’gq
&

e Forever chemicals

* Commonly contains full range of perfluorocarboxylates
(PFOA family)
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Claigan - WD-XRF

e Fluoro-coated rubber

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%
PFA wire

Release Agent
15%

Fluorocoated rubber
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3%

PTFE Tape

2%

Sticker

6%

Fluorocoated silicone
4%
Fluoroelastomer
5%

Lubricant Spray
3%

Anti-Drip
22%

PTFE Wire
1%

Wire lubricant
7%

PTFE Part
12%

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic




Fluoro-coated rubber \_Claigan
3% of measured occurrences

* Description
* Fluoro-coated nitrile rubber (or similar)

* Provides acid resistance or reduced friction to nitrile
rubber

 Common in medical or pharmaceutical industry

* Forever chemicals . ‘

* None expected.
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e  PFA Wire

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating

Release Agent

3%
Fabric
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PTFE Tape
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Sticker

6%

Fluorocoated silicone
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Fluoroelastomer
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PTFE Wire
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Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic
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22%

Wire lubricant
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PTFE Part
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PFA Wire -\-Claigan
4% of measured occurrences

* Description
* Perfluoroxy alkane (PFA) insulation for wires
* Very common in

* dense electronics requiring high flexibility and high
temperature resistance, and

* medical devices requiring high flexibility

e Forever chemicals

* Often contains full range of

CF, — CF; —CF — CF;

* perfluorocarboxylates (PFOA family) | 5 n
Ether bond - / GF PFA
Fractures to create PFOA family CF;
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* Anti-reflective / anti-smudge coating

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
1%

Release Agent
4% 15%
Fluorocoated rubber
3%
Fabric
3%
PTFE Tape
2%
Sticker
6%
Fluorocoated silicone Anti-Drip
4%

Fluoroelastomer
5%
Lubricant Spray
3%

PTFE Wire
1%

22%

Wire lubricant

7%
PTFE Part

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic

12%




Anti-reflective - Anti-smudge (-\.Claigan
| % of measured occurrences

* Description
* Anti-reflective / anti-smudge (anti-fog) fluoro-coating
* Very common in
* Electronics displays

* Eyewear

e Forever chemicals
* None expected. AN A
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* Products tested in February / August 2023

Location of PFAS in Complex Articles - 2023 Testing Data

Reflective coating
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PFA wire

Release Agent
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Fluorocoated rubber
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Anti-Drip

22%

Wire lubricant
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PTFE Part

Small slices not labelled on graph
1% PFA Part
1% PTFE in Low Friction Plastic
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PFAS Results (\-Claigan
If you used CIC instead of WD-XRF

e 30% of PFAS instances would be missed with CIC

PFAS Using Combustion lon Chromatagraphy

Reflective coating

p'(:)A wire N Release Agent

4 O % 1-‘0 ())
Fluorocoated rubber

3.0% \
Fabric \

4
”

PTFE Tape

2.0%

Sticker

5.9%

Fluorocoated silicone
4.0%
Fluoroelastomer

Anti-Drip
21.8°

2.0%
Lubricant Spray
3.0%

PTFE Wire
10.9%

Wire lubricant

6.9%

PTFE Part
11.99




PFAS Results (\-Claigan
From Supplier Data Gathering

* ~50% of PFAS instances are being missed by supplier data
gathering

PFAS Data from Suppliers

PFA wire

4.0% \
Fluorocoated rubber

_ . Release Agent
3.0% :

14.9%
Fabric
3.0%
PTFE Tape
2.0%
Sticker
0.9%
Fluorocoated silicone
4.0%
Fluoroelastomer
5.0%
Lubricant Spray
3.0%
PTFE Wire
10.9%

Anti-Drip
21.8%

Wire lubricant
PTFE Part

1 1 Q ""';)
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Other common PFAS components

 Components that were either
* Non-statistically significant, or

* Not testable (for safety reasons)

* Fluoropolymer binder in lithium batteries

* Fluoropolymer binder in super/ultra capacitors

* Paper or paperboard food contacting materials



Claigan EU PFAS -\_Claigan
Consultation Submission Project

Submissions

PFOA in the Derogations

PFAS in Sources of Comparison

Articles PFOA Environment of Alternatives

F F F F F F F F F O
. - | | | | | | | | | I PFAS Co-Axial Connector
PFAS Testing Results (Feb-May 2023) - Breakdown of PFAS Positives F-c-Cc-C-C—-C—-C—-C—-C—C—-C—OH Comparison  PTFE peEK Siicon  Polyurethans  PFA Irradated PTFE. oPTFE Fluoroacrylate
Low Fricion Bxelont  Decent Decent Poor Excolent  Excelent  Bxcolont  Excelent
| | | | | | | | | ChomicalResticion Excellet  Decent Decent Poor Excelent  Excolent  Excolent  Excalent Intentionally added Yes
WaterResistance  Excollnt  Excelent  Decent Decent Exolent  Excelent  Bxolont  Excolent
F F F F F F F F F Oil Resistance Excellent Excellent Poor Excellent Excellent Excellent Excellent. Excellent. Chemical PTFE
Tomperaturo resitan Excallent Excallent  Excellnt Poor Excolent  Excolent  Excolent  Excalent
Flexibilty Decent Poor Excellent Excellent Excellent Excellent Excellent Excellent Cas number 9002-84-0
Forover Chamicals Excallent  Excallent Poor Excolent  Decent Decent Decent Poor Concentration in component 50%
Bocompatbiy  Excolent  Excolent  Decent Exolent  Excolent  Bxelont  Excelent  Decent Purpose of PFAS PTFE s a polymer with
chemical, thermal,
mechanical and
elecrical propertes that
are capable of satisfying
F F F F F F F F H H the most demanding
| | | | | | | | | | requirements i the
industry. Itis
- F-C—-C-C-C-C-C-C—-C-C—-C-0 aniadheron,low
[ T T T R T I \o fricton, resisant to
i
F F F F F F F F H H Va products, inflammable
P and has excellent
F F F F F F F F H H N\ dielectric properties.
T R R R N N OH

Dielectric constant - The
F-C-c-C-Cc-C—-C—-Cc—-C—-C—-C-—-0 speed of a signal
| | | | | traveling through a
| | | | | coaxial cable depends
F F F F F F F F H H on the dielectric constant
of the insulating material
between the center
conductor and the outer
conductor. Thus, cable
assemblies use
poly-tetrafiuoro-ethylene
(PTFE) to minimize
signal delay.

PTFE bearings - PTFE
has very low friction;
excellent strength,
stabiliyt, and wear
characteristics; good
heat conduction, and low
thermal expansion.
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Claigan EU PFAS Restriction Project

Tentative Schedule

# Milestone Date Complete

1.0 Customer Uses Provided upon sign-up Yes

2.0 Introduction Meeting July 12 & 13 2023 Yes

3.0 Customer Uses Deadline July 14 2023 Yes
August 2, 2023 Yes

5.0 Draft Technical Submissions and Update on Derogations September 6 2023 ]

6.0 Final Derogations Submission Meeting Mid September 2023

7.0 EU PFAS Submission Deadline September 25, 2023



Claigan PFAS Testing

Q&A

Claigan PFAS testing

o S I m P I e If PFAS present
A REPORTABLE PFAS RESTRICTED PFAS Test report
® - detect F over 50 ppm - detect PFOA family to
ccu rate - /w FTIR also identifies 25 ppb + Reportables
- CAS# = —
' - Use T
* Comprehensive
Handles Handles -
- Maine reporting - Prop 65
- Canada Section 71 - EU POP and REACH restrictions
- US TSCA reporting - US TSCA SNUR
- EU PFAS consultation - Upcoming Canadian restrictions
- + Pre-screening for
restricted PFAS

PFAS Submission Project
e Strongly recommended

Submissions

PFAS in Sources of PFOA in the Comparison Derogations
Articles PFOA Environment of Alternatives Needed




