¢

A A
victrex

TECHNICAL COMPARISON
CT POLYMERS vs. PCTFE



WHY

VICTREX™ CT POLYMERS ?

START REALIZING THE BENEFITS
AND SAVINGS
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‘ » The production of natural gas continues to grow globally, representing 22% of the global energy

consumption in 2017.
> Liquefied natural gas provides a range of low temperature engineering challenges to the industry.

» VICTREX CT polymer offers processors and end-users a tailor-made solution to address the challenges
of low temperature environments.

» The data in this deck is based on results of testing commissioned by Victrex




AN SIGNIFICANTLY HIGHER TENSILE ELONGATION(%)
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At -196°C
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* Tensile Elongation is an 2o
indication of the ductility of a
thermoplastic polymer. 7.0
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* A higher Tensile Elongation is €
another demonstration 8 50
of robustness in sealing u_SJ .
performance. N
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» Both VICTREX CT™100 and :
VICTREX CT™ 200 show +0
significantly higher 10
elongation than PCTFE.
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Supporting information is available on request for claims referenced in this document.



A HIGHER THERMAL CONDUCTIVITY
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Thermal Conductivitry as a Function of Temperature
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* The thermal conductivity of a
thermoplastic polymer demonstrates 030
how effectively it conducts heat
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* The higher thermal conductivity of §
VICTREX CT™ 100 and VICTREX CT™ Z 020
200 allows them to equilibrate faster g
with their metallic counterparts than 8 o1
PCTFE. E
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+ Thus VICTREX CT™ 100 and VICTREX /

CT™ 200 are more likely to
exhibit consistent sealing throughout
temperature changes.
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Supporting information is available on request for claims referenced in this document.



A COEFFICIENT OF THERMAL EXPANSION
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Thermal Expansion Coefficient as a Function of Temperature
Coefficient of thermal expansion describes ——CT100 ——CT200 —— PCTFE
how the size and shape of a material changes %0.000

as a function of temperature.

VICTREX CT™ 100 and VICTREX CT™ 200
show a clear benefit over PCTFE and are 70.000
dimensionally more stable with consistency

observed over a wide range of temperature. oo

VICTREX CT™ 200 shows approximately a e

further 10% improvement over VICTREX CT™ I
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Coefficient of Thermal Expansion(x10%)

VICTREX CT™ 700 ultimate in compressive
sealing performance at lower temperatures.

§

10.000

VICTREX CT™ 200 provides a balance of
sealing performance and reduction in friction -
and torque -200 -150 -100 -50 0 50 100

Temperature (°C)

Supporting information is available on request for claims referenced in this document.



A COEFFICIENT OF FRICTION

victrex Static & Dynamic

5MPa: Static Coefficient of Friction 5MPa: Dynamic Coefficient of Friction (initial) 5MPa:Dynamic Coefficient of Friction (used pin on used platel)
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» The static coefficient is a measure of the force required to get the object moving after it has been stationary on a surface
for a period of time. The dynamic coefficient of friction is a measure of the force required to keep the object moving.

» PCTFE Coefficient of Friction = 0.35 (Testing method: on steel)

» VICTREX CT™ 100 and VICTREX CT™ 200 provides low and stable static and dynamic coefficients of friction which allows
lower opening force and turning force for ball valves.

» VICTREX CT™ 200 is suggested over VICTREX CT™ 100 when ball valves are made of soft steel and lower friction is required.

Supporting information is available on request for claims referenced in this document.



A BETTER PERFORMANCE IN TORQUE
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VICTREX CT™ 200 Torque Relative to PCTFE
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Over a range of temperature from -196°C to +120°C we see an equivalent

or better performance in torque requirement relative to PCTFE

Supporting information is available on request for claims referenced in this document.



KX COMPRESSIVE MODULUS
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PCTHE

Supporting information is available on request for claims referenced in this document.

Modulus indicates how much a material " .
will deform under an applied load. Compressive Modulus at -196"C

Compressive modulus indicates the typical
sealing performance of a thermoplastic
material where a lower modulus allows a
greater deformation and therefore sealing
capacity.
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VICTREX CT™ 100 has equivalent
Compressive Modulus to PCTFE

VICTREX CT™ 200 has a slightly
higher compressive modulus
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Compressive Modulus (GPa)
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Sealing performance is however a balance
of a number of properties, such as
strength and tribology in addition to
modulus. Performance is also highly 0o
application specific.
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Victrex plc and/or its group companies (“Victrex plc”) believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the
product or products, but it is the customer’s responsibility to thoroughly test the product in each specific application to determine its performance, efficacy, and safety for each end-use
product, device or other application. Suggestions of uses should not be taken as inducements to infringe any particular patent. The information and data contained herein are based on

information we believe reliable. Mention of a product in this document is not a guarantee of availability.

Victrex plc reserves the right to modify products, specifications and/or packaging as part of a continuous program of product development. Victrex plc makes no warranties, express or
implied, including, without limitation, a warranty of fitness for a particular purpose or of intellectual property non-infringement, including, but not limited to patent non-infringement, which
are expressly disclaimed, whether express or implied, in fact or by law.

Further, Victrex plc makes no warranty to your customers or agents, and has not authorized anyone to make any representation or warranty other than as provided above. Victrex plc shall
in no event be liable for any general, indirect, special, consequential, punitive, incidental or similar damages, including without limitation, damages for harm to business, lost profits or lost

savings, even if Victrex has been advised of the possibility of such damages regardless of the form of action.

VICTREX™, APTIV™, VICOTE™, VICTREX PIPES™, VICTREX HT™, VICTREX ST™ , VICTREX WG™, PEEK-ESD™ and the Triangle (Device), are trade marks of Victrex plc or its group companies.
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Victrex plc and/or its group companies ("Victrex plc”) believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the
product or products, but it is the customer’s responsibility to thoroughly test the product in each specific application to determine its performance, efficacy, and safety for each end-use
product, device or other application. Suggestions of uses should not be taken as inducements to infringe any particular patent. The information and data contained herein are based on

information we believe reliable. Mention of a product in this document is not a guarantee of availability.

Victrex plc reserves the right to modify products, specifications and/or packaging as part of a continuous program of product development. Victrex plc makes no warranties, express or implied,
including, without limitation, a warranty of fitness for a particular purpose or of intellectual property non-infringement, including, but not limited to patent non-infringement, which are
expressly disclaimed, whether express or implied, in fact or by law.

Further, Victrex plc makes no warranty to your customers or agents, and has not authorized anyone to make any representation or warranty other than as provided above. Victrex plc shall in no
event be liable for any general, indirect, special, consequential, punitive, incidental or similar damages. including without limitation, damages for harm to business, lost profits or lost savings,
even if Victrex has been advised of the possibility of such damages regardless of the form of action.

Any comparative or performance claims or statements in this document can be supported by data which are available on request.

VICTREX™, APTIV™, VICOTE™, VICTREX PIPES™, VICTREX HT™, VICTREX ST™ , VICTREX WGC™, PEEK-ESD™ and the Triangle (Device), are trade marks of Victrex plc or its group companies.
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