IMPROVING RELIABILITY IN -
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VICTREX CT™ 100 POLYMER FOR THE
NATURAL GAS PROCESSING INDUSTRY a
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SHAPING THE FUTURE OF %
CRYOGENIC SEALING COMPONENTS

The natural gas processing industry faces a critical safety and environmental challenge

in escalating fugitive emissions and operating costs. With 51% of fugitive emissions
coming from failed sealing components’, $93 million in violations2 have already been
administered due to non-metallic seal integrity issues resulting from the extreme cold
temperatures found in compressing and liquefying natural gas. In order to maintain high
operational and environmental safety standards, rigid regulations have been put into place.
Given our decades of experience in delivering innovative PEEK solutions for the Energy
industry, Victrex understands the need for reliability and efficiency in harsh conditions.
With the introduction of VICTREX CT™ 100 polymer, end-users are now able to take
advantage of a PEEK-based solution that has been tailor-made for low temperature
environments. Sealing material solutions designed and tested for proven performance in
cryogenic environments that help reduce fugitive emissions and costs while providing

improved reliability and durability compared to fluoropolymers - that’s future performance.
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MORE RELIABLE SEAL *VS. GREATER SEALING LOAD CAPACITY* LESS LOAD* REQUIRED
FLUOROPOLYMERS VS. FLUOROPOLYMERS TO SEAL VS. FLUOROPOLYMERS
*PTFE and PCTFE have lower *VICTREX CT™ 100 polymer has *PTFE has a higher compressive
thermal conductivity than VICTREX higher compressive strength modulus compared to VICTREXCT™
CT™ 100 polymer meaning that the than PTFE at -196°C (-321 °F). 100 polymer at -196°C (-321 °F)

fluoropolymer seal takes longer to
equilibrate with its metal counterpart

T )

LESS EXPANSION AND CONTRACTION* TOUGHER* THAN FLUOROPOLYMERS
VS. FLUOROPOLYMERS

POTENTIAL BENEFITS

Prevents
over-tightening failures

@ Faster recovery
than PTFE on unloading

Reduces risk

of circumferential stress fractures
*Fluoropolymer components fitted *PTFE and PCTFE are less
within and against steel parts are ductile than VICTREX CT™ 100
more susceptible to thermal mis-match  polymer at =196 °C (-321 °F)
failures when compared to VICTREX

CT™100 polymer at —-196 °C (-321 °F)

Use lower force actuation elements
for system cost reductions

2http://www.environmental-expert.com/news/big-west-oil-to-spend-18m-on-
Thttp://www.flowcontrolnetwork.com/the-valves role in-fugitive-emissions-compliance/ emission-controls-to-resolve-clean-air-act-violations-at-north-salt-lak-389832
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@ Smoother machining,
no “gumming”
Equivalent mechanical

properties
for molded and machined
components

A 4 @ Processed
on conventional tooling

and equipment

Compressive Strength at -196 °C (-321 °F)
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VICTREX CT™ 100 polymer delivers significantly
higher compressive strength than PTFE at -196°C and
similar to PCTFE, but will offer improved modulus
when compressed as seen in the next graph.

Maximum elongation at -196 °C (-321 °F)
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VICTREX CT™ 100 polymer exhibits significantly greater
ductility at the cryogenic temperature found in
natural gas processing environments.

:1 PROCESSING BENEFITS AND MATERIAL DATA
A

Flexural Strength at -196 °C (-321 °F)
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VICTREX CT™ 100 polymer exhibited improved flexural
strength at cryogenic temperatures when compared to
PTFE and PCTFE. It is important to note that, out of
the five test bars used, three of the bars did not break
within the extremes of the test jig itself.

Compressive Modulus at -196 °C (-321 °F)
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VICTREX CT™ 100 polymer offers the lowest stiffness at
cryogenic temperatures which means it will require the
lowest sealing force necessary in this environment.
This results in the material being suitable for natural
gas processing conditions.

Thermal Expansion Coefficient
versus Temperature
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VICTREXCT™ 100 polymer offers a stable coefficient of
thermal expansion in temperatures ranging from room
temperature to cryogenic conditions. This illustrates that
the seal will provide more reliable performance across a
broad temperature spectrum than PCTFE.



Confidence through

certified and traceable
material solutions A

50+

traceable quality
control tests
performed
per batch

35

years of
quality and
security of
supply

400 works years of technical expertise with
60 scientists, engineers and technicians sharing

17 Ph.D.s that are focused on PEEK
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+ (1) 800-VICTREX
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americas@victrex.com

+ (44) 1253 897700
+ (44) 1253 897701
victrexplc@victrex.com

Victrex is an innovative world leader in high
performance polymer solutions with products
sold under the brand names of VICTREX®
PEEK, VICOTE® Coatings, APTIV® film and
VICTREX Pipes™. With production facilities in
the UK backed by sales and distribution
centers serving more than 30 countries world-
wide, our global sales and technical support
services work hand-in-hand with OEMs,
designers and processors offering assistance in
the areas of processing, design and application
development to help them achieve new levels
of cost savings, quality, and performance.
www.victrex.com

Follow us on social media!
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www.victrex.com/energy

¢

v

A

Victrex Europa GmbH
Langgasse 16
65719 Hofheim/Ts.

Victrex Japan, Inc.
Mita Kokusai Building Annex
4-28, Mita 1-chome

Victrex High Performance

Part B Building G

Germany Minato-ku No. 1688 Zhuanxing Road
v Tokyo 108-0073 A Xinzhuang Industry Park
Japan Shanghai 201108
v v A China

+ (49) 6192 96490
+(49) 6192 964948
customerservice@victrex.com

+ 81 (0)3 5427 4650
+ 81 (0)3 5427 4651
japansales@victrex.com

+(86) 21-6113 6900
+(86) 21-6113 6901
scsales@victrex.com
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VICTREX PLC BELIEVES THAT THE INFORMATION CONTAINED IN THIS BROCHURE 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 SPE-
CIFIC 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
DOCUMENTATION 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® IS A REGISTERED TRADEMARK OF VICTREX MANUFAC-
TURING LIMITED. VICTREX PIPES™ IS A TRADEMARK OF VICTREX MANUFACTURING LIMITED.
PEEK-ESD™, HT™, ST™ AND WG™ ARE TRADEMARKS OF VICTREX PLC. VICOTE® AND APTIV®
ARE REGISTERED TRADEMARKS OF VICTREX PLC. VICTREX MANUFACTURING LIMITED 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, WHETH-
ER 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 REP-
RESENTATION OR WARRANTY OTHER THAN AS PROVIDED ABOVE. VICTREX MANUFACTURING
LIMITED 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.

Materials (Shanghai) Co Ltd
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