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Per- and Polyfluoroalkyl Substances (PFAS)

Thousands of PFAS with a Wide Variety of Properties
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PTFE on the Spectrum

Insoluble/Non-Volatile Highly Mobile
Low High

————@_

MW Less than 1,000 Daltons MW Multi-Million Daltons

e

Seconds

Thousands of Years
Stablility



Not All PFAS Are The Same

PTFE Meets Organisation for Economic Co-operation and Development Criteria for Polymers of Low Concern
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Not All PFAS Are The Same
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PFAS CATEGORY Non-Polymer PFAS Polymer PFAS
PFAS CLASS Perfluorcalkyl Substances Polyfluoroalkyl Substaces Polymer PFAS
. Perfluoroether Polyfluoropolyether Side Chain Fluorinated
carboxylic Acid . e Acid uoropolyether
PFAS SUBCLASS Perfluoroalkyl Acids (PFAA) s fic Fluorotelomer Alcohol Polymers Fluoropolymer Perfl
Hexafluaropropylene 2,2, 3-trifluoro-3- 1,1,1,2,2,3,3-
Oxide (HFPO) Dimer [1,1,2,2,3,3-hexafluoro-3- 6:2 Fluorotelomer heptafluoro-3-(1,1,2,2,2-
SUBSTANCE :
s it Acid, (trifluoromethoxy) il Methacrylate e pentafluoroethoxy)
Ammonium Salt propoxy|propanoic acid propane
CAS NUMBER 335-67-1 1763-23-1 B2037-80-3 915005-14-4 647-42-7 2144-53-8 S002-84-0 B0164-51-4
ACUTE DERAAL LSS Low NDA Low Low Low Low NDA Low
(Low>2,000 mg/kg)
SKIN IRRITANT, ¥/N ¥ N [ ¥ ¥ N N N
EYE IRRITANT, Y/N Y Y v ¥ Y N N N
SKIN SENSITIZER, Y/N N NDA N Y N N N N
50-DAY ANIMAL FEEDING STUDY (NO " ¢
EFFECT DOSE, d) 0.06 0.4 01 10 (M) 100 (F) 5 5 NDA NDA
MUTAGEN, Y/N N N N N N N N N
CAUSED TUMORS IN LAB RATS, Y/N ¥ ¥ ] NDA NDA NDA N NDA
HALF LIFE IN HUMANS (hours) 28908 - 33288 47304-51684 13 552-816 NDA NDA NJA NDA
Molecular Weight (Da) 414.069 500.13 347.084 378.07 364.1 432.18 359,000 - 45,000,000 NDA
physical state [S=solid, L=liquid) 5 L L L L L s L
boiling point (*C) 132 289 108 183 m 210 NA NDA
melting point [*C) 543 NDA 183-184 MDA 78 NA 12 NDA
s P 0.0316 0.002 est 2183 0.24 02 0.0645 NDA NDA
[mm Hg & 20 or 25°C)
Stability - hydrolysis (St=stable) 5t NDA st 5t NDA u st NDA
Stability - photolysis (St=stable) St NDA KDA MDA NDA NDA st NDA
Stability - oxidation (Stestable) 5t NDA NDA NDA NDA NDA 5t St
Stability - biodegradation (aerobic and
aasmrwlaic) Stwetabla] S NDA NDA MDA NDA NDA st NDA
Stability - thermal (at normal
foreseeable use / maximum NDA NDA NDA MDA NDA NDA st st
continuous temp "C) [St=stable) —
particle size pm NDA NDA 76% >105; 24% < 105 NDA NDA NA 100-500 NA
water solubility (mg/L& room temp) 3 2
(per USP 34 NF29 General Notices, p6) 9.50x 10 3.2X10° fest) »100,000 100% soluble 18,800 0.042 1x10° insoluble
log Kow 4.81 [est) 4.49 [est) NDA 183 454 52 NDA NDA

B. ]. Henry et al. 2018. A critical review of the application of
polymer of low concern and regulatory criteria to

fluoropolymers. Integrated Environmental Assessment and
Management 14: 316-334



Study Objective

Generate quantifiable data using independent accredited third-party
reputable contract laboratories, using OCED and US EPA guideline
methodologies to demonstrate stability of PTFE .
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Soil/sediment/water

A Hydrolysis

A Water solubility

A Soil adsorption-desorption
A Landfill leaching simulation
A Photo degradation water/soil
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Environmental
iImpact

Studies to dembnstrate that
persistencd # hazard

Physicochemical characterization

A Melting point

AVapor pressure

A Molecular weight, % oligomer

A Lipid solubility and octanol water partition
coefficient

AThermal stability

Biota

A Ready/inherent biodegradation

A Biodegradation in sea water

A Biodegradation in sewage

A Aerobic/anaerobic
transformation in soil and
aguatic sediment systems



Thermogravimetric analysis of PTFE

7 Heating rate 20°C/minute up to 549°C
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A stable at continuous processing temperature 260°C and only 5% loss in weight at 549°C (1020°F)

A Most organism's survival range 0°C < Life < 45°C
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Melting temperature determination (OECD 102)

7 Differential scanning calorimetry (DSC)
7 Heating rate 20°C/minute

7 Performed under flow of nitrogen and at atmospheric pressure
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7 The melt transition was observed at around 350°C (662°F) with no further melting or
decomposition observed below 400°C.
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Thermal stability determination (OECD 113)

7 Differential scanning calorimetry (DSC)

7 Heating rate 20JC/minute

7 Performed under flow of air and at atmospheric pressure

7 Test item is considered to be stable at room temperature when no decomposition or
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chemical reaction is observed < 150°C (302°F).
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TS
Vapor pressure of PTFE (OECD 104)

Vapor pressure determined using the ‘ 20°C e

isothermal thermogravimetric effusion [Pa] | |mm Hg] [Pa] | [mm Hg]
method Test item | <13x10® | <1.0x10" <43x10% |  <32x10™

Ready Biodegradability: Closed Bottle Test (OECD 306)

Test item should be soluble in natural seawater at minimum concentration of 20mg/L. PTFE was not
sufficiently soluble to be evaluated as intended by OECD 306 guideline even after sonication
(75mins) and stirring (83mins).

Number-average Molecular Weight andthe Molecular Weight

Distribution of Polymers (OECD 118)

Test item should be soluble in organic or aqueous solvent for Gel Permeation chromatography. PTFE
was not sufficiently soluble to be evaluated as intended by OECD 118 guideline even after sonication
and stirring (79 hours) in representative solvents tetrahydrofuran, dichloromethane,
dimethylformamide, and dimethylacetamide.
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