
CHEMRAZ®
  

SEALS FOR ANALYTICAL INSTRUMENTATION 



Commercially successful analytical instruments must 

offer exceptional reliability under highly aggressive 

chemical, pressure, and temperature conditions.

Proper seal material selection and design can help 

mitigate the possibility of sample contamination 

and other operational concerns, including 

unintended downtime.

Seals manufactured from Chemraz® 

perfluoroelastomers (FFKM) offer reliable 

performance within a broad range of temperatures 

from -40°C to 326°C (-40°F to 615°F) and are 

compatible with nearly all chemicals used across all scientific disciplines. Certain Chemraz 

grades also provide outstanding resistance to rapid gas decompression (RGD) and extrusion in 

high-pressure conditions, while others boast key certifications often required within the analytical 

instrumentation industry. 

Chemraz materials can be manufactured into o-rings, gaskets, and other specialty 

shapes and seal geometries, and have demonstrated reliability in high-performance liquid 

chromatography (HPLC), tissue processing, automated synthesizers, blood analyzers, and 

other analytical instrumentation applications.
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Chemical Resistance 
Chemraz seals and gaskets are most often selected for aggressive 
fluid handling applications. Chemraz is more resistant to a broader 
range of chemicals than FKM, EPDM, and silicone and other standard 
elastomers, including inorganic and organic acids, bases, ketones, 
esters, aldehydes, alcohols, and fuels. Due to its excellent resistance 
to most chemicals, specifying the use of Chemraz seals mitigates the 
possibility of sample contamination as well as minimizes the possibility 
of downtime caused by seal degradation.

Resistance to Compression Set 
Chemraz seals and gaskets are ideal for analytical equipment 
exposed to a broad range of temperatures. Compression set is a 
leading cause of seal leakage, especially seals exposed to high 
temperatures and pressure. Chemraz seals and gaskets resist leakage 
caused by compression set even at temperatures up to 324°C/615°F.

Withstands Steam Sterilization 
Chemraz seals and gaskets have exceptional resistance to steam above 
177°C/350°F. Chemraz seals and gaskets can be repeatedly sterilized 
by all conventional methods while ensuring reliable performance.

Fatigue Resistance
Chemraz is highly resistant to fatigue and degradation in a wide range 
of temperature and chemical environments, maintaining its sealing 
performance after numerous cycles.

The Chemraz® Advantage
Chemraz FFKM o-rings, gaskets, and seals offer superior 
properties to other elastomer materials, such as EPDM, FKM, 
and silicone. The benefits of using Chemraz are as follows. 
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Chromatography Equipment 
Used in a wide range of chemical analysis, chromatography 
equipment is designed for precision, robustness, and 
reliability. Seals must withstand a wide variety of chemicals 
and maintain seal performance under high pressures. 
Chemraz seals provide resistance to aggressive chemical 
environments and have greater resistance to high pressures 
than traditional elastomer seals.

Greene Tweed has the expertise to evaluate applications 
where traditional elastomer seals have failed to meet 
performance requirements, whether in the guard column, 
sample manager, or the injection system.

Chemraz® Applications

Advanced Analytical Equipment 
Innovations in analytical equipment, including microfluids, 
are at the leading edge in genetic and pharmaceutical 
research. Seals must be highly reliable to ensure test 
samples are secure. Chemraz is highly resistant to 
compression set, fatigue, and degradation in a wide 
range of temperature and chemical environments.

IVD Systems and Devices 
IVD (in vitro diagnostics) requires the most advanced seals 
to ensure reliability and purity. Hematology equipment and 
other hospital systems are critical to patient care. Chemraz 
seals are selected in critical IVD applications where 
performance and reliability are most critical.

Solenoid Valves 
Solenoid valves, a critical component in many clinical 
and analytical chemistry devices, are increasingly being 
exposed to more aggressive chemicals.

Compared to other types of elastomers, Chemraz has 
significantly better chemical resistance and superior 
mechanical properties than traditional elastomers and  
can be produced in a variety of seal and gasket forms  
to meet the demanding requirements of any solenoid  
valve application.
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Solenoid Valve
The Problem: A global leader in control technologies was experiencing 
increased demand in the biotech market for chemically resistant 
elastomers in their miniature solenoid valves. Based on their experience, 
the OEM was worried that they could not get the necessary life cycle from 
perfluoroelastomers, making it too costly for them to compete effectively in 
this growing market.

The Chemraz Solution: Greene Tweed reviewed and tested several different 
new and existing Chemraz materials for the right combination of chemical 
resistance and physical properties to increase the life span of the seals 
in the valves. By selecting the right compound, Greene Tweed was able to 
reduce the total cost of ownership of the elastomeric seals by as much as 
50 percent.

The Result: 

• By fully and correctly understanding and interpreting the customer 
needs, Greene Tweed provided the optimal Chemraz FFKM material, 
enabling the customer to be competitive in this challenging market. 

• Satisfied with the customized solution, the OEM has ordered more  
than 4,500 Chemraz seals for their miniature solenoid valves.

Chemraz® Success Stories

HPLC (High-Performance Liquid Chromatography)
The Problem: A global biotech company expert in flash chromatography 
purification techniques was experiencing sample contamination, resulting 
in incorrect compound identification and cost increases. The flash 
chromatography system operated with harsh chemicals such as acids, 
bases, salts, fats, and oils. These chemicals were degrading the standard 
elastomeric o-rings used to seal the compression modules. The customer 
asked Greene Tweed to recommend the optimal o-ring material that could 
withstand the operating conditions without compromising system results. 

The Chemraz Solution: Greene Tweed recommended using several 
Chemraz perfluoroelastomers, including Chemraz 504 and Chemraz 505,  
to replace all the elastomeric seals in the customer’s compression modules. 
Given that Chemraz has the broadest chemical resistance of any elastomer, 
Greene Tweed was confident the new seals could handle the wide variety of 
the chemicals these columns would encounter.

The Result: 

• The Chemraz o-ring delivered improved performance while providing  
a cost-effective sealing solution.

• Reduced the total cost of ownership by minimizing incorrect  
compound identification. 

• Customer improved reliability results by ensuring the integrity of the process.

Improving performance 
while providing a cost-
effective sealing solution

A customized solution 
allows customers to 
attain a competitive 
advantage in a growing 
and challenging market



6

Hematology System
The Problem: A global OEM of medical diagnostic equipment designed 
a hematology system to quickly and effectively analyze blood samples. 
The initial design specified synthetic silicone seals to manage the fluid 
flow, but over time it was found that these seals were not robust enough 
for the application and suffered from chemical degradation.

The Chemraz Solution: Greene Tweed evaluated the application and 
recommended replacing the silicone seals with Chemraz 605, which offered 
the OEM a tougher, more chemically inert seal in this critical component.

The Result: Greene Tweed’s solution resulted in a longer life and 
reduced the risk of sample contamination and system failure.

Chemraz® Success Stories

HPLC Plunger Seals
The Problem: A HPLC pump OEM had specified plunger seals for 
HPLC applications that consisted of carbon-filled PTFE (or UHMW-
PE) and a metal spring, similar to Greene Tweed’s MSE® seal. HPLC 
equipment utilizes both solvents and water in analytical processes. The 
customer found that during HPLC analyses using solvents, a metal ion 
contaminant corrupted the results. This metal ion originated from the 
metal spring in the energized seal. 

The Chemraz Solution: Greene Tweed provided a Chemraz-energized 
MSE seal for this HPLC plunger seal application. Fluoroelastomer 
seals, such as FKM, offer adequate durability for water applications, but 
Chemraz perfluoroelastomers work best for analyzing solvents. Among 
other operational conditions, selecting the optimum Chemraz material 
heavily depends on the solvents and pressure. After careful evaluation, 
Chemraz 510 and 585 were selected for this customer’s applications.

The Result: Today, 50 percent of the customer’s plunger seals are 
Chemraz-energized MSEs. The Chemraz-energized MSE seals prevent 
metal ion contamination in solvent analyses and allow the equipment to 
operate at high pressures up to 300 kgf/cm2 or 4,267 psi.Designing innovation 

into a seal to reduce 
metal ion contaminants 
in HPLC applications

Developing a chemically inert and 
robust sealing solution to reduce 
contamination in hematology samples
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Chemraz® Elastomer Portfolio
An elastomer is a polymer chain with viscoelasticity, i.e., it can be stretched and retracted. Elastomers make excellent 
sealing materials. Because elastomers are self-energizing, they provide a sealing force response when compressed. 
Elastomeric seals are flexible, durable, and easy to install. Elastomers also conform well against many surfaces.

Chemraz FFKM is the ultimate elastomeric material. Perfluoroelastomers are made from fluorinated monomers, 
including tetrafluoroethylene, perfluorovinylether, and a cure site monomer for crosslinking. FFKMs offer the broadest 
chemical resistance of any elastomer, compatible with nearly all chemicals, and can operate in temperatures up to 
324°C (615°F). Specialty Chemraz compounds have been formulated for optimal performance in specific applications.

Chemraz 
Compound Features & Benefits Temperature 

Range

Durometer 
Hardness 
(Shore A)

504 Often chosen for its broad chemical compatibility & good performance in steam applications -30°C to 230°C 
(-22°F to 446°F) 65

505
• Our original perfluoroelastomer compound

• Often chosen for its broad chemical compatibility & good performance in steam applications
-30°C to 230°C 
(-22°F to 446°F) 75

510 Similar to Chemraz 505 but a higher durometer compound with improved strength and 
resistance to extrusion in applications with high differential pressures

-30°C to 230°C 
(-22°F to 446°F) 90

514

• A white specialty compound formulated without carbon-black

• Excellent performance in hot aqueous solutions and oxidizing media that attack  
carbon-black

• Ideal for industrial applications with strict contamination requirements

-30°C to 220°C 
(-22°F to 428°F) 70

517

• FDA Food Contact Number (FCN) 245

• FDA 21 CFR 177.2400 (d), Extractive Limitations for Perfluorocarbon-Cured Elastomers

• USP and Class VI Biological Reactivity Tests 3-A 18-03, Product Contact Surfaces in 
Dairy Equipment, Sections C & D for Class I Rubber Material

-30°C to 220°C 
(-22°F to 428°F) 80

541

• Universal compound suitable for broad applications

• Excellent chemical resistance to acids, amines, and steam.

• High strength and good compression set properties

-16° C to 230° C 
(3°F to 446°F) 76

555

• Developed for superior high-temperature capability versus Chemraz 605

• Excellent steam resistance

• Excellent resistance to compression set

-12°C to 316°C 
(10°F to 600°F) 80

564
• Developed for improved low-temperature performance

• Excellent resistance to compression set
-40°C to 230°C 
(-40°F to 446°F) 80

584

• A cream-colored specialty compound formulated without carbon-black

• Excellent performance in hot aqueous solutions and oxidizing media that attack  
carbon-black

• Ideal for applications with strict contamination requirements

-30°C to 220°C 
(-22°F to 428°F) 70

585

• FDA Food Contact Number (FCN) 245

• FDA 21 CFR 177.2400 (d), Extractive Limitations for Perfluorocarbon-Cured Elastomers

• USP and Class VI Biological Reactivity Tests 3-A 18-03, Product Contact Surfaces in 
Dairy Equipment, Sections C & D for Class I Rubber Material

-30°C to 220°C 
(-22°F to 428°F) 80

605 Developed for improved steam and high-temperature performance compared to Chemraz 505 -20°C to 260°C 
(-4°F to 500°F) 80

625

• FDA Food Contact Number (FCN) 245

• FDA 21 CFR 177.2400 (d), Extractive Limitations for Perfluorocarbon-Cured Elastomers

• USP and Class VI Biological Reactivity Tests 3-A 18-03, Product Contact Surfaces in 
Dairy Equipment, Sections C & D for Class I Rubber Material

-20°C to 260°C 
(-4°F to 500°F) 80

678 Developed for improved low-temperature performance and RGD resistance -40°C to 230°C 
(-40°F to 446°F) 90

694 Developed for superior performance at high temperatures in steam applications -12°C to 316°C 
(10°F to 600°F) 87
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Greene Tweed has been developing perfluoroelastomers for more 
than 30 years and introduced our first Chemraz compound in 1989. 
Since then, we have continued to introduce new compounds for 
increasingly complex applications.

Greene Tweed provides local technical expertise with a global reach; our 
customers benefit from the skill and knowledge of our highly trained local 
experts. With fully qualified engineering, sales, and support personnel 
located throughout the Americas, Europe, and Asia, Greene Tweed 
delivers solutions for individual customer applications worldwide.

For additional information, call us or visit our website.

Greene, Tweed & Co.
Corporate Headquarters
1684 South Broad Street  
PO Box 1307
Lansdale PA 19446
Tel: +1.215.256.9521 
Fax: +1.215.256.0189
Toll Free: +1.800.220.4733

gtweed.com


