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Ka lre ® perfluoroelastomer
parts

From DuPont Performance Elastomers

Selecting the Appropriate Seal Material
in Ethylene Oxide Service

Overview — Chemical Concentration Influences Seal Performance

Ethylene oxide (EO) is one of the most aggressive chemical streams that elastomer seals encounter in
transportation and/or in chemical processing operations. Results from recent DuPont Performance
Elastomers testing indicate that end users should take care when selecting seal materials for EO or other
oxirane services. As a result of laboratory testing complemented by field analysis, DuPont Performance
Elastomers has determined that the concentration of the EO can influence the seal’s performance.

Typically 100% concentrations of EO are encountered in chemical transportation, but in chemical
processing plants, EO may be diluted with water therefore reducing the concentration of EO. In
transportation of 100% EO and other oxiranes, Kalrez® Spectrum™ 6375 is the suggested Kalrez®
compound for use. However, in lower concentrations of EO seen in chemical processing facilities,
Kalrez® 2035 is the suggested compound.

Because EO is the most aggressive in the chemical category of oxiranes, other oxiranes encountered in
transportation or chemical processing, like propylene oxide (PO) and butenol oxide (BO), should have a
similar but less damaging effect on elastomer seals. It is suggested that customers perform their own
evaluation trials on elastomer seals, since laboratory immersion tests cannot precisely simulate customer
process conditions.

Seals used in Transportation of 100% EO

In laboratory testing at both 50°C(122°F) and 93°C(200°F), Kalrez® Spectrum™ 6375 outperformed
Kalrez® 2035 for EO service (Figures 1 and 2). Most transportation of EO occurs near ambient
temperature, so the performance of 6375 at 50°C and 93°C offers a measure of security that 6375 retains
its properties above ambient temperatures. This is particularly important in chemical processing
environments.

Figures 1 and 2: In 672* hour data at both 50°C and 93°C, Kalrez® Spectrum™ 6375 is the suggested compound for 100% EO
service.
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35 B Kalrez® Spectrum™ 6375 35 BKalrez® Spectrum™ 6375
HKalrez® 2035 W Kalrez® 2035

Change %, (abs.)
»
3

Change %, (abs.)

10
5;4__;
ol

% Wt. Change % Vol. Change % Hardness Change % Wt. Change % Vol. Change % Hardness Change

* Hardness is a percent decrease in properties. Long-term exposure (672 hours) is a more reliable predictor of long-term service
than 70-hour data, the industry standard. Whenever possible, Kalrez® provides this data to better serve the industry. Test methods
for Figures 1 through 4 are described on page 2.



Seals used in less than 100% EO Concentration

Unlike chemical transportation of EO where 100% EO is encountered at ambient or near ambient
temperatures, mixtures of EO are used at higher temperatures and are more representative of actual
plant processing conditions. Additional laboratory testing of EO combined with in-service results has
shown that elastomer seals may perform differently in the presence of water. DuPont Performance
Elastomers testing in diluted ratios of 10% EO / 90% water at 90°C(200°F) and 40% EO / 60% water at
90°C(200°F) suggests that Kalrez® 2035 is the compound for these types of process conditions. In
cases where 100% EO is used, whether in transportation or chemical processing, Kalrez® Spectrum™
6375 is the suggested compound.

Figures 3 and 4: In diluted concentrations of EO, Kalrez® 2035 demonstrates better physical properties than Kalrez® Spectrum™
6375.
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DuPont Performance Elastomers suggests that all elastomer seals be tested in their actual conditions to
determine their suitability for service. Contact DuPont Performance Elastomers for more information
about Kalrez® perfluoroelastomer parts.

Test methods for Figures 1 through 4

% Weight Change ASTM D471
% Volume Change ASTM D471
% Hardness Change ASTM D2240

Properties of Kalrez® Spectrum™ 6375 and Kalrez® 2035

Kalrez® Spectrum™ 6375, designed specifically for the chemical process industry, combines the latest
polymer technology with innovative curing technology. Spectrum™ 6375 is designed to provide
outstanding performance in the widest possible range of chemicals. Spectrum™ 6375 is an excellent
selection for use in acids, bases, amines, steam and many other aggressive chemicals. The curing
system for Kalrez® Spectrum™ 6375 allows for a continuous upper service temperature of 275°C(525°F).
Kalrez® Spectrum™ 6375 is a carbon-black filled compound that is well suited for applications including
mechanical seals, flange seals, pump seals and in finishing equipment.

Kalrez® 2035 is a carbon-filled black compound for chemical process industry equipment, transportation
and semiconductor applications. Kalrez® 2035 has excellent chemical resistance properties exhibiting
low volume swell in organic acids, esters, ketones and aldehydes. This compound offers good
mechanical properties with a slightly higher hardness and a maximum temperatures limit of
220°C(428°F). Kalrez® 2035 has long been a suggested compound in many EO, PO and BO services.



Typical physical properties for Kalrez® Spectrum™ 6375 and Kalrez® 2035 are shown below.

Typical Physical Properties’ 6375 2035
Hardness’, Shore A, +5 75 85
100% Modulus®, MPa (psi) 7.24(1050) 8.61(1250)
Tensile Strength at Break®, MPa (psi) 15.16(2200) 17.23(2500)
Elongation at Break®, % 160 150
Compression Set*, 70 hr at 204°C, % 30 38
Maximum Service Temperature, C°(°F) 275(527) 220(428)
Lower Service Temperature, C°(°F) -20 (-4) -20(-4)

" Not to be used for specification purposes
2 ASTM D2240

3 ASTM D412, 500 mm/min (20 in/min)

4 ASTM 395 B, pellets



For further information please contact one of the offices below, or visit our website at www.dupontelastomers.com/kalrez

Global Headquarters — Wilmington, DE USA European Headquarters - Geneva

Tel.  +1-800-853-5515 Tel.  +41-22-717-4000
+1-302-792-4000 Fax  +41-22-717-4001

Fax  +1-302-792-4450

South & Central America Headquarters - Brazil Asia Pacific Headquarters - Singapore

Tel.  +55-11-4166-8978 Tel.  +65-6275-9383

Fax  +55-11-4166-8989 Fax  +65-6275-9395

Japan Headquarters — Tokyo
Tel.  +81-3-6402-6300
Fax. +81-3-6402-6301

The information set forth herein is furnished free of charge and is based on technical data that DuPont Performance Elastomers believes to be reliable.
It is intended for use by persons having technical skill, at their own discretion and risk. Handling precaution information is given with the understanding
that those using it will satisfy themselves that their particular conditions of use present no health or safety hazards. Since conditions of product use
and disposal are outside our control, we make no warranties, express or implied, and assume no liability in connection with any use of this information.
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 or a recommendation to infringe on patents.

Caution: Do not use in medical applications involving permanent implantation in the human body. For other medical applications, discuss with your
DuPont Performance Elastomers customer service representative and read Medical Caution Statement H-69237.

DuPont™ is a trademark of DuPont and its affiliates.
Kalrez® and Kalrez Spectrum ~ are trademarks or registered trademark of DuPont Performance Elastomers.
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