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„The use of Teflon™ is limited
only by your imagination“

Dr. Roy Plunkett

A serendipitous discovery nearly 80 years ago….
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HISTORY OF PRODUCT INTRODUCTION

TEFLON® PTFE 1938

TEFLON® FEP 1960

TEFZEL® ETFE 1970

TEFLON® PFA 1972

TEFLON® FFR 2009

ECCTREME™ ECA 2011(currently no availability)
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Chemours Dordrecht

Fluoroproducts

Main
Entrance

Teflon® PTFE produced at DW since 1967
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Helical formation
to accommodate large F atoms

VERY Long linear chain
Tight packing of F atoms
No polarity
“Introvert”
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Teflon™ PTFE Fluoroplastic Outstanding Properties

 Chemical Inertness
 Low extractables ; high purity
Non-Stick ; Easy Cleaning
 Low Friction ; Self-Lubricating
Dielectrical Properties
Weather Resistance & Non Ageing
 Insensitive to UV
Non-Toxic
Wide Temperature Range resistance

(- 200 °C / + 260 °C)
 Flexible over a wide range of temperature
Non Flammable

Long chain
Tight packing of F atoms
No polarity
“introvert”
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Chemours Fluoroplastic Portfolio

Teflon® PTFE  (-CF2-CF2-)n
(Polytetrafluorethylene)
Discovered 1938

Teflon® FEP (-(CF2-CF2-CF2)m-CFCF3-CF2-)n

(Fluorinated Ethylene Propylene)
Dvlp. 1960

Teflon® PFA (-(CF2-CF2-CF2)m-FCOC3F7-CF2-)n

(Perfluoroalkoxy)
Dvlp. 1972

Tefzel® ETFE (-CH2-CH2-CF2-CF2-)n

(Ethylene Tetrafluorethylene)
Dvlp. 1970

In most cases, the best properties are obtained without compoundingIn most cases, the best properties are obtained without compounding
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Typical Properties

2,5 - 641,5 - 401 - 30No Flowg/10 min.Melt Flow Rate(*)

(ASTM D 1238)

0,5 - 13 x 1043 - 35 x 1043 - 55 x 1041010 - 1011Pa.sMelt Viscosity

265305260327 - 342CMelting Point
(ASTM D 4591)

202,8 - 4,010 - 12< 1% WeightCo-monomer
Content

250 - 400 x 103250 - 450 x 103250 - 600 x 103106 - 107Molecular Weight

ETFEPFAFEPPTFEUnitsProperty

(*) Measured at 372 C for FEP and PFA and 297 C for ETFE

Chain length
Co-monomer content
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Thermal Properties

Property Units PTFE FEP PFA ETFE

PEAK MELTING TEMP.
(ASTM D 4591) °C 327 260 305 265

SERVICE TEMP.
(ISO 2578, 20.000 h) °C 260 205 260 155

FLAME CLASS
(UL94) 94V-0 94V-0 94V-0 94V-0

LIMITING OXYGEN
INDEX
(ISO 4589)

% >95 >95 >95 30 - 32

HEAT OF
COMBUSTION
(ISO 1716)

MJ/kg 4,9 - 5,0 4,8 - 5,1 4,7 - 4,9 12,4 - 12,6
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> 1014> 1016> 1017> 1016WSURFACE RESISTIVITY
(ASTM D 257)

> 1014> 1016> 1016> 1016W.mVOLUME RESISTIVITY
(ASTM D 257)

60 - 120240 - 300240 - 300240 - 300sARC RESISTANCE
(ASTM D 495)

0,0050,000100,000580,00010@ 1 MHzDISSIPATION FACTOR
(ASTM D 150)

2,602,0502,0602,0401 kHz-1
MHz

RELATIVE PERMITTIVITY
(ASTM D 150)

ETFEPFAFEPPTFEUnitsProperty

Electrical Properties
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Mechanical PropertiesProperty Units PTFE FEP PFA ETFE

SPECIFIC GRAVITY
(ISO 1183) 2,16 2,15 2,15 1,71

TENSILE STRENGTH
(ISO 12086) MPa 26 - 36 20 - 34 25 - 35 45 - 51

ULTIMATE ELONGATION
(ISO 12086) % 325 325 350 200 - 375

FLEXURAL MODULUS
(ISO 178) MPa 490 550 - 655 520 - 690 1000 - 1380

FLEX LIFE (ASTM D 2176)
(M.I.T. 0.2 mm, 270º flex)

Cycles to
failure

885.000
>90.000.000

5.000
80.000

10.000
2.000.000

5.000
80.000

IMPACT RESISTANCE
23 ºC (ASTM D 256)
- 54 ºC

J/m 185
107

No break
158

No break
155

No break
> 1.100

HARDNESS
(ISO 868) Shore D D-55 D-55 D-56 D-67

COEFFICIENT OF FRICTION
(dynamic, ASTM D 1894) 0,1 0,3 0,2 0,4

Mechanical Properties
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Fluoropolymers European Landscape
“in-kind”



Selecting a Fluoroplastic
There are several variables to consider when selecting a fluoroplastic

Fluoroplastic
Selection

Operation
conditions
• Temperature
• Pressure
• Time

Physical
properties

• Stress crack
resistance

Chemicals
used
• Chemical resistance
• Permeation

Purity
requirements Molding

Application
• Dimensions
• Complexity

Available
processing
equipment

Cost
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Continiuous Service Temperatures of
fully and partially fluorinated resins
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Selecting a Fluoroplastic
There are several variables to consider when selecting a fluoroplastic
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Selecting a Fluoroplastic
There are several variables to consider when selecting a fluoroplastic

Fluoroplastic
Selection

Operation
conditions
• Temperature
• Pressure
• Time

Physical
properties

• Stress crack
resistance

Chemicals
used
• Chemical resistance
• Permeation

Purity
requirements Molding

Application
• Dimensions
• Complexity

Available
processing
equipment
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NOTE : chemical resistance does not relate to permeation resistance !

Similar statements for PTFE & PFA up to 260 C and ETFE up to 150 C
UNSTRAINED

For public use



Permeation
Fuel C mixture permeations rates through
various polymers and elastomers

20

→ 23 ⁰C - 28 days23 ⁰C - 21 days ←

«MATHEMATICALLY NORMALIZED» : initial measurements on various thicknesses
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Fuel C mixture permeations rates
through various polymers and elastomers
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Permeation coefficient HCl through different
polymers (literature study)
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Source
CT Associates, Inc - G Van Schooneveld et al (2011), Presented at the CMP and Ultrapure
Conference Sponsored by Levitronix.

So... What about HF ?
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Permeation coefficient HCl and HF through
different polymers (literature study)
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Source :
CT Associates, Inc - G Van Schooneveld et al (2011), Presented at the CMP and Ultrapure
Conference Sponsored by Levitronix.



Ammonia permeations through various
Fluoropolymers

24
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Source :
Chemours ETC - WR5143
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If zero permeation is the goalIf zero permeation is the goal, do not select a polymer



Summary : There is never a single reason
to select a fluoropolymer
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Fluoro
polymer
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The information set forth herein is furnished free of charge and based on technical data that Chemours believes to be reliable. It is intended for
use by persons having technical skill, at their own discretion and risk. The handling precaution information contained herein is given with the
understanding that those using it will satisfy them and be responsible for the fact that their particular conditions of use present no health or
safety hazards. Because conditions of product use are outside our control, Chemours makes no warranties, express or implied, and assumes
no liability in connection with any use of this information. The data provided should not be used to establish specification limits or used alone as
the basis of design; they are not intended to substitute for any testing you may need to conduct to determine for yourself the suitability of a
specific material for your particular purposes. As with any material, evaluation of any compound under end-use conditions prior to specification
is essential. Nothing herein is to be taken as a license to operate under or a recommendation to infringe any patents.

NO PART OF THIS MATERIAL MAY BE REPRODUCED, STORED IN A RETRIEVAL SYSTEM OR TRANSMITTED IN ANY FORM OR BY
ANY MEANS ELECTRONIC, MECHANICAL, PHOTOCOPYING, RECORDING OR OTHERWISE WITHOUT THE PRIOR WRITTEN
PERMISSION OF CHEMOURS.

© 2015 The Chemours™ Company FC, LLC
ECCtreme™, Teflon™, Tefzel™, Krytox™ and any associated logos are trademarks or copyrights of The Chemours™ Company FC, LLC.
Chemours™ and the Chemours Logo are trademarks of The Chemours Company, LLC.

Thank you for your attention


