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Overview— Temperature and Chemical Concentration Influence Seal Performance

Ethylene oxide (EO) is considered the oxirane with highest reactivity. It is one of the most aggressive
chemical streams that elastomer seals encounter in chemical processing and/or transportation
operations. Other substances in the same category, such as propylene oxide (1,2-epoxy propane) and
butylene oxide (1,2-epoxybutane), should have a similar though less aggressive effect on elastomeric
seals. End-users should be careful when selecting seal materials for EO or other oxirane service. As a
result of recent laboratory testing, review of historical data and feedback from end-users, DuPont has
determined that seal performance is particularly sensitive to the temperature and concentration of EO.

Typically, EO is handled pure and near ambient temperatures when in its final stages of production,
transfer and transportation. But in some processing operations, EO may be diluted with water at different
concentrations and temperatures. When handling 100% EO or similar oxiranes at ambient temperatures,
both DuPont" Kalrez® Spectrum™ 6375 and 6380 perfluoroelastomer parts can be used. However, when
oxirane streams are above ambient temperature and/or diluted with water, DuPont™ Kalrez® Spectrum™
6380 parts are suggested for service.

It is suggested that customers perform their own evaluation trials since the process conditions of
individual customers are unique and cannot be precisely simulated by laboratory tests.

Seals Used in Transportation of 100% EO

In laboratory testing at 93 °C (200 °F), Kalrez® Spectrum™ 6380 exhibited lower volume swell and less
hardness change than Kalrez® Spectrum™ 6375 in 100% EO (Figures 1 and 2). As a result, DuPont
Kalrez® Spectrum™ 6380 parts are suggested for service in oxirane streams above ambient temperature.

Figures 1 and 2: Kalrez® Spectrum™ 6375 versus Kalrez® Spectrum™ 6380
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Seals Used in Less Than 100% EO Concentration

Unlike chemical transportation 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 DuPont laboratory testing of EO has shown that elastomeric seals may perform
differently in the presence of water. Testing in diluted ratios of 10% EQ/90% water and 40% EO/60%
water at 90°C (200°F) suggests that Kalrez® Spectrum™ 6380 is the best product for these types of
environments.

Figures 3 and 4: In diluted concentrations of EO, Kalrez® Spectrum™ 6380 demonstrates better
retention of physical properties than Kalrez® Spectrum” 6375.
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DuPont suggests that all elastomeric seals be tested under actual service conditions to determine their
suitability for use in a particular application. Please refer to the product datasheets for additional
properties or contact a Kalrez® Application Engineer for more information.

Visit us at kalrez.dupont.com or vespel.dupont.com

Contact DuPont at the following regional locations:

North America Latin America Europe, Middle East, Africa
800-222-8377 +0800 17 17 15 +41 227175111

Greater China ASEAN Japan

+86-400-8851-888 +65-6586-3688 +81-3-5521-8484

The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to be reliable and falls within the normal
range of properties. It is intended for use by persons having technical skill, at their own discretion and risk. This data should not be used to establish
specification limits nor used alone as the basis of design. 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 product,
evaluation 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 customer service representative and read Medical Caution Statement H-50103-4.
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