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Who is Chemours?

2015 spin—off from DuPont de Nemours
LA start-up with > 200 years of legacy”




Our 2018 Financials

By Product

$6.6 Bl"lon By Geography

in Net Sales

m Titanium Dioxide

m Fluoropolymers

® Fluorochemicals

Performance Chemicals & Intermediates = North America = Latin America

= Mining Solutions
= EMEA Asia Pacific

‘ Chemours’ ‘

Source: 2018 Annual Report and 10K



Our Businesses:

Chemours Titanium Technologies (CTT)

Market global manufacturer
Leader of high-quality TiO,

8 0 + years of leadership in TiO,

Segments Brands
Coatings, plastics, Ti-Pure™
laminate and

paper products




Our Businesses:

Chemours Chemical Solutions (CCS)

Market producer of solid sodium
Leader cyanide across the Americas

ngh in the safe and

I efficient manufacture
Credlblllty of bulk chemicals

Segments Products

bulk and commodity | cyanide, aniline,
chemicals, industrial | glycolic acid
chemicals, and

mining solutions



Our Businesses:

Chemours Fluoroproducts (CFP)

Market global manufacturer
Leader of fluoroproducts

Segments

low global warming
potential (GWP)
refrigerants,
specialties,
industrial resins,
monomers, melts,
surface protection

80 years of experience

Brands
Teflon™
Opteon™
Freon™
Krytox™

First
fluoropolymer

discovered in 1938



Our Businesses

Market Leader in safe production and
manufacture of performance chemicals

Combining leading products, applications
expertise, and market-shaping chemistry

Fluoroproducts .

e Market Leader in manufacturing
@ of fluoroproducts

Y,
N [
[
A

Market Leader in titanium dioxide
(TiO,) production

Titanium Chemical
Technologies Solutions J,  Market Leader in solid sodium
s B2« cyanide production across
D00 the Americas

8

Source: Based on 2016 production volumes and sales revenues



Teflon™ [ Tefzel™ products introduction
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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 currenty no avaitabity

c Chemours’
For public use



Fluoro Polymer Solutions around the World

Dord recht‘

Parlin‘
Parkersb
ATKEISPEIOT e*Wilmington

°Shimizu




Teflon™ PTFE

» 5 f
SACC LA R L L
AT YYILIY YL L,
"Vt B BB B =

Helical conformation
to accommodate large F atoms

st VERY Long linear chain
s T e e P Tight packing of F atoms
Bonding energy kJ/Mol NO pOIarity

“Introvert”
‘ Chemours
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Teflon™ PTFE Fluoroplastic Outstanding Properties

F F F F F F
| [ R R
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| I
F F F F F F

Long chain

Tight packing of F atoms
No polarity

“introvert”

c Chemours“ For public use

= Chemical Inertness

= Low extractables ; high purity

= Non-Stick ; Easy Cleaning

= Low Friction ; Self-Lubricating

= Dielectrical Properties

= Weather Resistance & Non Ageing

= [nsensitive to UV

= Non-Toxic

= Wide Temperature Range resistance
(- 200 °C / + 260 °C)




Chemours Fluoroplastic Portfolio

Teflon® PTFE (-CF,-CF,-)n
(Polytetrafluorethylene)
Discovered 1938

gm—

Teflon® FEP (-(CF,-CF,-CF,), -CFCF,-CF,-),
(Fluorinated Ethylene Propylene)
Dvlp. 1960

Tefzel® ETFE (-CH,-CH,-CF,-CF,-),
(Ethylene Tetrafluorethylene)
Dvlp. 1970

than PTFE

Teflon® PFA (-(CF,-CF,-CF,)_-FCOC.F,-CF,-),
(Perfluoroalkoxy)
Dvlp. 1972

10 00 to 10 000 times shorter chains

In most cases, the best properties are obtained without compounding

c Chemours’
For public use



Typical Properties

Molecular Weight 10°-107 | 250 - 600 x 10° | 250 - 450 x 10° | 250 - 400 x 10°

comonomer % Weight | <1 10 - 12 2,8 - 4,0 20
ontent

mﬁﬁ'&gnpzis';tn oC 327 - 342 260 305 265

Melt Viscosity Pas | 10-10" | 3-55x10* | 3-35x10* | 0,5-13x 10°

m;:mgvfzgg‘*’ g/10 min. | No Flow 1-30 1,5 - 40 2,5 - 64

‘ Chemours

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

For public use



PTFE versus ,,Melts*

WMV

What is the difference between PTFE and PFA in melting stage.wmv

c Chemours’ -



Thermal Properties

o7 °C 327 265
353\;'5(:7? i h) °C 260 205 260 155
FLAME CLASS  (UL94) 94V-0 94V-0 94V-0 94V-0
:_Ilsl\gTJgng)OXYGEN INDEX % 595 >95 95 30 - 32
S0 e T STON MJ/kg 4,9 - 5,0 4,8 - 5,1 47 -4,9 12,4-12,6

k Chemours’

For public use



Continiuous Service Temperatures of
fully and partially fluorinated resins

AS. ¥ = . S50 e e e e Gl
D i o0 2t i e " 4 = 2 ot S e s =z
PTFE TFM  PFA FEyETFE THY PCTFE ECTFE PVDF PVF

‘ Chemours’ 19



Electrical Properties

RELATIVE PERMITTIVITY

(ASTM D 257)

s 1kHz-1 MHz | 2,040 2,060 2,050 2,60
&2?:\';’;‘;'1%':) FaiSUCR @1MHz | 0,00010 0,00058 0,00010 0,005
aggﬁsgg\NCE s 240 -300 | 240 -300 240 - 300 60 - 120
\I;Ozlgl.?J)IVIE RESISTIVITY (ASTM |\ - 10 S 101 - 10 - 10
SURFACE RESISTIVITY W 10" > 10" > 1016 > 1014

‘ Chemours

For public use




Mechanical Properties

SPECIFIC GRAVITY

(dynamic, ASTM D 1894)

(1SO 1183) 2,16 2,15 2,15 1,71
TENSILE STRENGTH

(ISO 12086) MPa 26 - 36 20 -34 25-35 45 - 51
ULTIMATE ELONGATION o

(ISO 12086) %o 325 325 350 200 - 375
(ISO 178) MPa 490 550 - 655 520 - 690 1000 - 1380
FLEX LIFE (ASTM D 2176) Cycles to 885.000 5.000 10.000 5.000
(M.L.T. 0.2 mm, 270° flex) failure >90 x 10° 80.000 2.000.000 35.000
IMPACT RESISTANCE 23°C Jim 185 No break No break No break
(ASTM D 256) -54°C 107 158 155 >1.100
HARDNESS

(ISO 868) Shore D D-55 D-55 D-56 D-67
COEFFICIENT OF FRICTION 0,1 0,3 0,2 0.4

‘ Chemours

For public use




Selecting a Fluoroplastic

: Purity
Chemicals requirements Molding
used Application
+ Chemical resistance + Dimensions
* Permeation « Complexity
Physical Available
properties processing
* St k i
esistance. equipment
Operation Fluoroplastic
conditions S eilels Cost
+ Temperature
* Pressure

* Time

c Chemours’
For public use




Chemical Resistance

Tetlon FEP fluoropolymer resins are essentially
chemically inert. Up to the highest use temperature of
200°C (392°F). very tfew chemicals are known to react
chemically with these resins. Those that do include
molten alkali metals. fluorine. and a few fluorochemicals
such as chlorine trifluoride, ClFs. or oxygen difluoride.
OF,. which readily liberate free fluorine at elevated
temperatures.

Similar statements for PTFE & PFA up to 260 °C and ETFE up to 150 °C
NOTE : chemical resistance does not relate to permeation resistance !

c Chemours’
For public use



Teflon™ PFA Fluoroplastic Resins

Teflon™ PFA For over 50years, the development of our Teflon™ PFA
Invented : product line has evolved with the demanding needs of the

semiconductor industry, and will continue to develop the

materials needed to meet the challenges of the future.

L Teflon™ PFA
100mm D 900HP PLUS
Series

Teflon™ PFA
951HP PLUS

200mm

NEXT GENERATION
Teflon™ PFA
2010 sl

300mm




Increased chemical permeation

Premium fluoroplastic resins resistance, surface smoothness,

and fatigue resistance.

Special-purpose fluoroplastic resins

A00HP Series

General-purpose fluoroplastic resins

300 Series




Teflon™ PFA 451HP and 951HP Plus offer superior
surface smoothness over traditional PFA materials.
Spherulite size control technology, allows for smoother
surfaces that lead to:

* Increased crystallinity %\_
* High chemical permeation resistance
 Excellent cleanability

» Lowest levels of extractables and particles

nog” e

0.00




10.000.000
950 HP Plus| Teflon® PFA

951 HP Plus Productivity / Performance Chart
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‘ Chemours All grades may be followed by «x»



New product innovations

c Chemours’
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PIFE 682X X

» Allowing Iongker length extrusion
runs.

* More flexibility of extrudate
dimensions due to large reduction
ratio range

« Similar properties in application as
PTFE 62N X

« TUEV approval for pressure
applications

Key PTFE 62XT X features

' Ghemie Service
fc Chemours-

25 April 2017

Internal use only



PTFE 641XT X:

Key PTFE 641XT X features

Allowing longer length extrusion
runs.

More flexibility of extrudate
dimensions due to large reduction
ratio range

Similar properties in application as
PTFE 640XT X

More fore giving during processing
as PTFE 641XT X

Wire insulation thickness reduction
Reduced lubrication level as PTFE
640XT X

t Chemours- -
19 25 April 2017

Internal use only



Introducing Teflon™ PFA C-960,
a semi-conductive PFA for W&C

Property I_X\S;:iggzl Typical results
MFR g/10 min 2.8 8.3
MP (1st) °C 284 287
Vol. Res. Ohm.cm 11.3 10.8
Tens. St. @ break MPa 35.0 29.3
Elong. @ break % 302 519
MIT Flex MCycles 84.7 13.9
Bulk Dens. g/l 1196 1183

* Mid range MFR

» Resistivity target < 14 Q.cm

» Tensile strength in the range of normal PFA's

« Sufficient stress crack resistance ; MIT flex results are comparable with an FEP
100
NOTE : This new compound is not targeted for food contact applications ;

No food approval statements
c Chemours’



PFA C-960 Extrusion Experience

« Compound needs drying before processing

 Tested DDR ~50 and 100 without issues on wireline
Critical shear rate was estimated to be around 30 s
We were able to run up to a shear rate of 49 s-' before visually seeing
the onset of melt fracture.

* 4x increase in processing speed with PFA C-960 versus PFA C-980 for
the same wire construction and DDR

« Stress crack test on wire (wrap test) visually passed

» QOver extrusion with another fluoropolymer without issues
These wires electrically passed LV-112 the wire wrap test

* Tube extrusion: 25x25.4 at 2.5 m/min. Very smooth inner surface
MIT Flex of tube, in extrusion direction ~30 000 cycles.

‘ Chemours



Value Proposition Fluoroplastic Foam

Resins

Attenuation Performance by ResinType

-10 +

= Physical foamed wire insulation

[ « Smaller size with same electrical

[ performance

« Superior electrical performance

| | for similar size

i we we e wm o« | * Higher transmission speed

e « Simplified processing as self
skinning is possible depending

on the nature of the construction

* Weight reduction

* High dimensional stability

db Loss
o
[,

dB loss/100 ft (30.48 m)




Thank You




Thank you for your attention

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.
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