The results show TRENCHCOAT Protective
Film performs well against acids and bases
at ambient temperature.
For organic solvents, specific requirements
and temperature conditions need to be
evaluated in order to determine the fit of
TRENCHCOAT Protective Film.
The suitability of TRENCHCOAT Film for
applications with exposure to aromatic
hydrocarbons needs to be carefully tested
before specification. Toluene, as an example
for aromatic hydrocarbons, dissolved the
film at 80°C (176°F).
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Test Method
The chemical resistance of TRENCHCOAT™
Protective Film has been studied in
accordance with method EN ISO 175 and
ASTM D543.
Temperature of storage:
• Room temperature (RT) and 80°C (176°F)
Duration of immersion:
• 30 days and 90 days
Analysis:
• Gravimetric, tensile testing
Testing was done immediately after
immersion and again after 24 hours had
passed.

Test Substances
Water

H2O (Tap water)
H2O demin. (Demineralized water)

Bases

NaOH (Sodium hydroxide)
NH4OH (Ammonium hydroxide)

20% in water
25% in water

Acids

Sulfuric acid
Nitric acid

25% in water
20% in water

Urea

Urea

10% in water

Organic
solvents

Isopropanol (IPA)
Acetone
Ethyl acetate

Aromatic
hydrocarbons

Toluene

Glycols

Polyethylene glycol
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Specialty Plastics

As a guideline for applications in most
severe conditions, TRENCHCOAT Protective
Film was tested for chemical resistance in
accordance with established ISO and
ASTM methods.

Specific applications might require
additional and/or more specific testing.

TRENCHCOAT Protective Film

Corrugated steel pipe coated with
TRENCHCOAT Protective Film is lighter
than concrete pipe and asphalt-coated pipe,
making it easier to transport, handle and
install. It resists degradation by most acids,
salts and alkalis commonly found in storm
drains and culvert systems. TRENCHCOAT
Film provides proven protection that endures
– even in the most demanding applications
where aggressive runoff is a problem.

The purpose of this summary is to report
the findings of testing under ISO and ASTM
conditions.

Performance Report

TRENCHCOAT™ Protective Film is an
extremely durable film that can be laminated
to galvanized steel for subsequent forming
into corrugated steel pipe (CSP).
TRENCHCOAT Film provides both the inside
and the outside of the CSP with exceptional
corrosion and abrasion protection.

™

Chemical Resistance of
TRENCHCOAT™ Protective Film
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Gravimetric Testing
The specimens were weighed immediately
after immersion and after 24 hours of drying.
A weight change of +/- 2% was considered
to be insignificant.

TABLE 1: Gravimetric Results After 30 and 90 Days of Immersion
Chemical

Temperature

Weight Change,
Weight Change,
Immediately
Drying 24 Hours
(%)
(%)
(After 30 Days Exposure)

Weight Change,
Weight Change,
Immediately
Drying 24 Hours
(%)
(%)
(After 90 Days Exposure)

H2O

80°C (176°F)

0

0

1

1

H2O demin.

80°C (176°F)

0

0

0

0

NaOH 20% in water

RT

0

0

0

0

NaOH 20% in water

80°C (176°F)

9

7

8

6

Urea 10% in water

RT

0

0

0

0

Urea 10% in water

80°C (176°F)

2

2

3

2

NH4OH 25%

RT

3

2

3

2

NH4OH 25%

80°C (176°F)

n.a.

n.a.

Sulfuric acid 25%

RT

0

0

Sulfuric acid 25%

80°C (176°F)

n.a.

n.a.

Nitric acid 20%

RT

0

0

Nitric acid 20%

80°C (176°F)

n.a.

n.a.

Isopropanol

RT

5

1

n.a.

0
n.a.

0
n.a.

4

n.a.

Test stopped
immediately
due to forming
of gases

0
n.a.

Test stopped
immediately
due to forming
of gases

0
n.a.

Test stopped
immediately
due to forming
of gases

1

Acetone

RT

2

-1

2

-1

Ethyl acetate

RT

4

-1

3

-1

Toluene

RT

9

-1

4

-1

Toluene

80°C (176°F)

n.a.

n.a.

Polyethylene glycol

RT

0

0

0

0

Polyethylene glycol

80°C (176°F)

3

3

4

3

n.a.

Comments

n.a.

Stopped test
because film
dissolved
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FIGURE 1: Gravimetric Results After 30 Days of Immersion

FIGURE 2: Gravimetric Results After 90 Days of Immersion
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FIGURE 3: Comparison of Gravimetric Results – After 30 and 90 Days

Results of Tensile Testing
The specimens were tested after 90 days of immersion.
A change in tensile properties of +/- 10% was considered to be insignificant.

TABLE 2: Tensile Test Results
Chemical

Temp

% Change
in Elongation

% Change
in Max Load

TRENCHCOAT™

RT

Reference

Reference

NaOH 20% in water

RT

-9

-8

NaOH 20% in water

80°C (176°F)

13

-25

Urea 10% in water

RT

-6

1

Urea 10% in water

80°C (176°F)

-6

-7

NH4OH 25%

RT

-17

-15

Sulfuric acid 25%

RT

-7

5

Nitric acid 20%

RT

-10

6

Isopropanol

RT

-27

-2

Acetone

RT

-12

-3

Ethyl acetate

RT

-16

-7

Toluene

RT

-9

-2

Polyethylene glycol

RT

-8

2

Polyethylene glycol

80°C (176°F)

-6

-13
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FIGURE 4: Tensile Test Results – % Change in Max Load

Summary
• At ambient temperature, TRENCHCOAT™
Protective Film performs well against
strong acids and bases.
• For organic solvents, application-specific
requirements will determine the suitability
of TRENCHCOAT Protective Film for the
application. More specific testing might
be needed.
• Resistance of TRENCHCOAT Protective
Film to aromatic hydrocarbons is limited
(toluene dissolved the film at 80°C
[176°F]). Any application involving
exposure to hydrocarbons has to be
carefully considered and tested.
• As expected, increasing temperature
reduces the resistance of TRENCHCOAT
Protective Film to chemical substances.

FIGURE 5: Tensile Test Results – % Change in Elongation
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• In the gravimetric data, there is no
significant difference in testing results
between the 30 days and the 90 days
exposure data. This means there is no
indication that long-term exposure will
significantly affect the resistance of
TRENCHCOAT Protective Film against
chemical substances. This finding is
very much in line with case studies that
demonstrate the 30+ year performance
of TRENCHCOAT Protective Film in
corrugated steel pipe applications.
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For more information on the products, innovations, expertise, and other services
available from Dow’s Plastics business group in your region, please visit our web site
at www.dowplastics.com or contact us as indicated below.
North America
U.S. & Canada

Europe/Middle East

+800-3694-6367
+32-3-450-2240

1-800-441-4369
1-989-832-1426

Mexico

+1-800-441-4369

Latin America
Argentina

+54-11-4319-0100

Brazil

+55-11-5188-9000

Colombia

+57-1-319-2100

Mexico

+52-55-5201-4700

South Africa

+800-99-5078

Asia Pacific

+800-7776-7776
+60-3-7958-3392

Our belief in the principles of Responsible Care® and Sustainable Development influenced the production of this literature.
To help protect our environment, this document was printed in small quantities on paper containing recovered/postconsumer fiber and using 100 percent soy-based ink whenever possible.
NOTE: The photographs of end-use applications in this document represent potential end-use applications but do not
necessarily represent current commercial applications, nor do they represent an endorsement by The Dow Chemical
Company of the actual products. Further, these photographs are for illustration purposes only and do not reflect either
an endorsement or sponsorship of any other manufacturer for a specific potential end-use product or application, or for
The Dow Chemical Company, or specific products manufactured by The Dow Chemical Company.
NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions
and applicable laws may differ from one location to another and may change with time, the Customer is responsible
for determining whether products and the information in this document are appropriate for the Customer’s use and for
ensuring that the Customer’s workplace and disposal practices are in compliance with applicable laws and other governmental enactments. Dow assumes no obligation or liability for the information in this document. NO WARRANTIES
ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
ARE EXPRESSLY EXCLUDED.
NOTICE: If products are described as “experimental” or “developmental”: (1) product specifications may not be fully
determined; (2) analysis of hazards and caution in handling and use are required; and (3) there is greater potential for
Dow to change specifications and/or discontinue production.
DOW MEDICAL APPLICATION POLICY: Dow will not knowingly sell or sample any product or service (“Product”) into any
commercial or developmental application that is intended for:
a. permanent (Long term) contact with internal body fluids or internal body tissues. Long term is a use which exceeds
72 continuous hours (except 30 days for PELLETHANE™ polyurethane elastomers);
b. use in cardiac prosthetic devices regardless of the length of time involved; (Cardiac prosthetic devices include, but are
not limited to, pacemaker leads and devices, artificial hearts, heart valves, intra-aortic balloons and control systems,
and ventricular bypass assisted devices);
c. use as a critical component in medical devices that support or sustain human life; or
d. use specifically by pregnant women or in applications designed specifically to promote or interfere with
human reproduction.
Additionally, all Products intended for use in pharmaceutical applications, other than pharmaceutical packaging, must
pass the current Pharmaceutical Liability Guidelines.
• For the products sold by the Plastics Portfolio, new business opportunities require a business assessment prior to
sale or sampling of Dow products.
• Authorized distributors and resellers will adhere to this medical policy.
• The Dow Chemical Company does not endorse or claim suitability of their products for specific medical applications.
It is the responsibility of the medical device or pharmaceutical manufacturer to determine that the Dow product is
safe, lawful, and technically suitable for the intended use. DOW MAKES NO WARRANTIES, EXPRESS OR IMPLIED,
CONCERNING THE SUITABILITY OF ANY DOW PRODUCT FOR USE IN MEDICAL APPLICATIONS.
Published January 2007
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