Viton® fluoroelastomer in hoses, gaskets and O-rings

withstand aggressive biofuels

for longer seal life and seal reliability
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From DuPont Performance Elastomers



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 sub-
ject to degradation which is exacerbat-
ed 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 per-
meation not only increases emissions
of volatile organic compounds but also
loses valuable fuel.

For more than 50 years, Viton® fluo-
roelastomer from DuPont Performance
Elastomers has proven its ability to re-
sist 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 con-
fidently be handled with hose, seals,

FIGURE 1: FLUIDS RESISTANCE AND LOW TEMPERATURE PROPERTIES FORTYPES OF VITON®

gaskets and other parts made with
carefully selected grades and formula-
tions of Viton®.

B Excellent compatibility with
both fresh and aggressive
contaminated biodiesel, and with
ethanol.

B High resistance to permeation by
alcohol.

B Long-term retention of critical
properties in current and
emerging biofuels.

B Outstanding low-temperature
sealing performance in biofuels.

Cure System

Bisphenol Peroxide
Type of Viton® Fluoroelastomer A B F GBL-S GF-S GLT-S GFLT-S
Fluid
Hydrocarbon automotive and aviation fuels—no oxygenate or 1 1 1 1 1 1 1
biofuel content
Dry, unoxidized biodiesel (B100) and blends with petrodiesel 1 1 1 1 1 1 1
Wet biodiesel and petrodiesel blends NR NR NR 1 1 1 1
Aliphatic hydrocarbon process fluids, chemicals 1 1 1 1 1 1 1
Aromatic hydrocarbon process fluids, chemicals 2 2 1 1 1 2 1
Aqueous fluids: water, steam, mineral acids (H,S0,, HNO,, HC, etc.) & 2 2 1 1 1 1
Methanol (methyl alcohol) NR 2 1 2 1 NR 1
Ethanol (ethyl alcohol) 2 1 1 1 1 2 1
Temperature of retraction (TR-10) -17°C -13°C —6°C -17°C —6°C -30°C -24°C
Static low temperature sealing (19% compression) -32°C -28°C -23°C -33°C -19°C —46°C —40°C

DuPont Performance Elastomers Proprietary Test Methods. Ratings based on proper formulation

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

 Specific formulations only — contact DuPont Performance Elastomers

1. Excellent 2. Very Good 3. Good NR: Notrecommended



Viton® resistance to biodiesel

proven in the field

Stands up to biofuels

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

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

FIGURE 2: VOLUME CHANGE IN ETHANOL
FUEL BLENDS 1008 HR AT 40°C
(WEEKLY FUEL CHANGE)
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fuel injectors that provide resistance to
biofuel blends widely used in Europe.

DuPont  Performance  Elastomers
(DPE) has shown that specific com-
pounds that contain Viton® fluoroelas-
tomers provide exceptional resistance
to water contaminated biodiesel. Some
results of our extensive test program
are shown in Figure 1.

Fights permeation by volatile alcohols
Blends of ethanol with gasoline motor
fuels represent an increasing propor-
tion of the the U.S. fuel supply. In ad-
dition, 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.

FIGURE 3: PERMEATION OF FUEL C/
ETHANOL FUEL BLENDS AT 40°C
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Although nitrile rubber is resistant to
chemical attack by ethanol, it is highly
permeable to it. Viton®, by contrast,
has excellent resistance to both per
meation 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 per
formance at elevated temperatures,
Viton® can also provide effective seals
in biofuels at low temperatures. Our
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 4: VOLUME CHANGE B20 RME AND
B20 WET* RME AFTER 1008 HR AT 125°C
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* Wet biodiesel containing water and acid simulating wet,
oxidized biodiesel.

**Special formulation from DuPont Performance Elastomers

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



Put Viton® to work for you References

DuPont Performance Elastomers
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

1. Reynolds, Robert E., Changes in Diesel Fuel, The Service
Technician’s Guide to Compression Ignition Fuel Quality, (U.S.)
National Biodiesel Board, 52 pp.
http://www.biodiesel.org/pdf files/Changes In Diesel Fuel.pdf

2. Stevens, Ronald D., Fuel and Permeation Resistance of

based in your region can help you choose the right Fluoroelastomers to Ethanol Blends, DuPont Performance
Viton® material and formulation for your applications, Elastomers, Technical paper, ACS (American Chemical Society)
write specifications, help train your people and Rubber Div. paper, 11 pp.

more. Refer to DPE’s Chemical Resistance Guide at http://www.dupontelastomers.com/Tech_Info/techPapers.

www.dupontelastomers.com for more information on

. s . e asp?issue=fall2006
the chemical compatibility of Viton® in biodiesel fuels

and more. Lo

3. Terry, B., Impact of Biodiesel on Fuel System Component
Get started today. Just call the nearest DuPont Durability, Technical Report, Coordinating Research Council and
Performance Elastomers office. the National Renewable Energy Laboratory, U.S. Department of

And whenever you purchase parts using Viton®, make Energy, 149 pp.

sure you get the real thing. We have a network of
licensees who provide documentation certifying that

http://www.nrel.gov/vehiclesandfuels/npbf/pdfs/39130.pdf

the parts they Supp|y are made from Viton®. Check the 4. Thomas, EricW., Fuller, Robert E., Terauchi, Kenji,
label for the Genuine Viton® mark, or ask for relevant Fluoroelastomer Compatibility with Biodiesel Fuels, DuPont
documentation. Performance Elastomers, Technical paper, SAE (Society of

The “Made with Genuine Viton®” label is your Automotive Engineers) 10 pp.

assurance of quality and performance that only Viton®
fluoroelastomers can provide.

http://www.dupontelastomers.com/Tech Info/techPapers.asp

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

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

F 1-302-792-44
ax +1-302-79 50 Asia Pacific Headquarters — Singapore

South & Central America Headquarters — Brazil Tel. +65-6275-9383
Tel. +55-11-4166-8978 Fax +65-6275-9395
Fax +55-11-4166-8989

Japan Headquarters — Tokyo
Tel. +81-5521-2990
Fax. +81-5521-2991

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
foruse by persons having technical skill, at their own discretion and risk. Handling precaution information is given with the understanding that those using it will
satisfythemselves 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 nowarranties, 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-useconditions prior to specification is essential. Nothing herein is to be taken as a license to operate or a recommendation to infringe on patents. While the
informationpresented here is accurate at the time of publication, specifications can change. Check www.dupontelastomers.com for the most up-to-date information.

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

DuPont™ is a trademark of DuPont and its affiliates.
Viton® is registered trademarks of DuPont Performance Elastomers.
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