DuPont™ Viton®
FLUOROELASTOMER
WITHSTANDS AGGRESSIVE BIOFUELS FOR LONGER SEAL LIFE
AND SEAL RELIABLITY IN HOSES, GASKETS AND O-RINGS

DuPont™ Viton® Takes On Biofuels…and Wins!

The increasing use of aggressive
bio-diesel and alcohol components in
motor fuels is posing new challenges
for companies that produce, blend,
transport and dispense them.
Relative to other fuel components,
biodiesel has unstable chemistry subject
to degradation which is exacerbated
by contamination as it moves along
the distribution chain. The aggressive,
contaminated fuel attacks hydrocarbon
rubbers such as the nitrile rubbers
that are widely used in hose, gaskets,
seals and other parts of fuel-handling
equipment.
Ethanol-containing fuels pose another
challenge—permeation—and nitrile
rubbers again fall short. Excessive
permeation not only increases
emissions of volatile organic compounds
but also loses valuable fuel.
For more than 50 years, Viton®
fluoroelastomer from DuPont has

proven its ability to resist attack by a
wide range of solvents and fuels.
Viton® has what it takes to help
meet the biofuel challenge. We have
extensively tested Viton® with different
compound ingredients in a variety
of biofuels. The results indicate that
biofuels can confidently be handled with
hose, seals, gaskets and other parts
made with carefully selected grades and
formulations of Viton®.
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biodiesel, and with ethanol.
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properties in current and
emerging biofuels.
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sealing performance in biofuels.

Figure 1. Fluids Resistance and Low Temperature Properties for Types Of Viton®
Cure System
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Temperature of retraction (TR-10)
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–13 °C
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–6 °C
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Static low temperature sealing (19% compression)

–32 °C

–28 °C
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DuPont Proprietary Test Methods. Ratings based on proper formulation.
*

Wet biodiesel containing water and acid simulating wet, oxidized biodiesel.

**

Specific formulations only — contact DuPont.

1. Excellent

2. Very Good

3. Good

NR: Not recommended

DuPont™ Viton® Resistance to Biodiesel Proven in the Field

Stands up to biofuels

Fights permeation by volatile alcohols

Biodiesel, whether it contains FAME or
FAEE, inevitably oxidizes and/or becomes
contaminated by water and microbes
as it moves along the distribution chain.
Contaminated biodiesel is an acidic and
very aggressive agent in many rubbers,
including nitrile rubbers. It causes
changes in susceptible rubbers that
include swelling, softening and loss of
strength and hardness. Such changes can
eventually lead to leaks in sealed joints or
hoses, for example.

Blends of ethanol with gasoline motor
fuels represent an increasing proportion
of the the U.S. fuel supply. In addition,
100% ethanol fuel is common in a few
countries, notably Brazil. Fuels containing
butanol are on the horizon, and DPE has
conducted tests that show that Viton®
can meet that challenge.

DuPont™ Viton® fluoroelastomer’s
resistance to biodiesel is already proven in
the field. Since the mid-1990s, automobile
manufacturers have relied on Viton® for
seals and gaskets for use in diesel fuel
injectors that provide resistance to biofuel
blends widely used in Europe.
DuPont has shown that specific
compounds that contain Viton®
fluoroelastomers provide exceptional
resistance to water contaminated
biodiesel. Some results of our extensive
test program are shown in Figure 1.

Figure 2. Volume Change in
Ethanol Fuel Blends 1008 hr
at 40 °C (weekly fuel change)

Although nitrile rubber is resistant to
chemical attack by ethanol, it is highly
permeable to it. Viton®, by contrast, has
excellent resistance to both permeation
and chemical attack by either pure ethanol
or blends of ethanol with hydrocarbon
fuel. See Figures 2, 3 and 4.

Effective low-temperature sealing
Widely used for its outstanding
performance at elevated temperatures,
Viton® can also provide effective seals
JOCJPGVFMTBUMPXUFNQFSBUVSFT0VS
tests in biofuel show that certain types
perform well at temperatures in the
–50 to –65 °C range when used in static
sealing applications.

Figure 3. Permeation of
Fuel C/Ethanol Fuel Blends
at 40 °C

Figure 4. Volume Change
B20 RME and B20 wet* RME
after 1008 hr at 125 °C

Volume Change, %

15
10
5
0
A-601C

Low

B-601C

Fluorine wt%

100

80
Fuel C
CE–10
CE–25
CE–50
CE–85
E–100

60

40

20

High

ASTM D 471-98—all fuel testing was conducted in sealed
one liter 316 stainless steel Parr pressure vessels

60
40
20
0

0
A-601C

F-605C

B20 RME
B20 wet*

80
Volume Change, %

Fuel C
CE–10
CE–25
CE–50
CE–85
E–100

20

Permeation Rate, grams-mm/m2/day

after 1008 hr at 125 °C
25

Low

B-601C

Fluorine wt%

SAE 2665 cup weight loss method

A401C

F-605C

High

F605C

GBL-S

GBL-S**

GF-S**

* Wet biodiesel containing water and acid simulating
wet, oxidized biodiesel
**Special formulation from DuPont
ASTM D 471-98—fuel testing was conducted in sealed
one liter 316 stainless steel Parr pressure vessels

Put DuPont™ Viton® to work for you
DuPont has powerful technical
resources in every region. We
stand ready to assist you and your
part supplier in upgrading your
equipment to meet the challenges of
handling biofuels. Industry experts
based in your region can help you
choose the right Viton® material and
formulation for your applications,
write specifications, help train your
people and more. Refer to the
DuPont Chemical Resistance Guide
at www.dupontelastomers.com for
more information on the chemical
compatibility of Viton® in biodiesel
fuels and more.

And whenever you purchase parts
using Viton®, make sure you get the
real thing. We have a network of
licensees who provide documentation
certifying that the parts they supply
are made from Viton®. Check the label
for the Genuine Viton® mark, or ask for
relevant documentation.
The “Made with Genuine Viton®”
label is your assurance of quality
and performance that only Viton®
fluoroelastomers can provide.

®

Get started today. Just call the
nearest DuPont office.
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Visit us at: viton.dupont.com
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+0800 17 17 15

Europe, Middle East, Africa
+41 22 717 51 11

Greater China
+86-400-8851-888

ASEAN
+65-6586-3688

Japan
+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-50103-3.
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