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During the lamination process or the use-phase of
the final composite structure, the foam core may be
exposed to industrial chemicals, solvents, or other
contact substances. The contact with chemicals can
Impact material properties.
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Introduction

The resistance of plastic materials against chemicals,
solvents and other contact substances is an important
criterion of selection for many applications. When
contacting such substances, different properties of
polymer-based products, including PET foams, can be
affected. Chemicals can impact strength, flexibility,
surface appearance, colour, dimensions or weight of
products made of polymers.

The basic modes of interaction which cause these
changes are:

Chemical attack on the polymer chain, with reaction
of functional groups in the chain and/or
depolymerisation.

Physical change, including absorption and permeation
of solvent through the plastic, resulting in softening and
swelling of the plastic.

Stress cracking from the interaction of simultaneous
presence of three factors: Tensile stress, a stress
cracking agent and the inherent susceptibility of the
plastic to stress cracking'.

Additionally, mixing and/or dilution of certain chemicals
can be potentially dangerous. The substances which on
their own have been proven safe may negatively influence
the product’s performance when mixed. The reactive
combination of different chemicals may cause an increased
temperature, which can affect chemical resistance.

As temperature raises, material’s resistance to attack
decreases. Other factors affecting chemical resistance
include pressure and internal or external stresses (e.g.
centrifugation), length of exposure, or concentration of the
chemical.

This white paper provides a survey on the behaviour of
ArmaPET towards common contact substances. The test
conditions simulate direct exposure, which is rather rare
for PET-based core, which in a final application is covered
by external reinforcing (and protective) layers to form a
sandwich.

Therefore, this information should be considered as a
general guide. Moreover, multiple factors may affect the
chemical resistance of a polyester-based product, it is
recommended to test the core foam in a final application,
and under the specific conditions of application.

Test conditions

The evaluation is made based on the DIN 534282 standard
(“Determination of the behaviour of cellular plastics when
exposed to fluids, vapours and solids”). The samples have
been exposed to vapours of respective contact substances
and fluids (by direct immersion). Their stability has been
examined in terms of compressive properties evolution
(compressive strength and modulus) after 7, 14 and 28 days
of direct exposure at room temperature.

The symbols in the results table reflect the properties
change:

° Negligible effect - good resistance, no reduction in
physical properties = Property change in a range of 0-5%

o Limited absorption or attack - suitable for most
applications, little reduction in physical properties
- Property change in a range of 5-10%

° Extensive attack - material is damaged or significant
changes in physical properties occur after exposure to the
substance = Property change in arange >10%

EXPOSURE TO FLUIDS

Type of chemical

Water

Weak acids

Strong mineral acids

Oxidizing mineral acids

Alkaline solutions

Alcohols

ASTM-O0ils acc.
to ASTM D 471

Miscellaneous

Tap water

Salt water

Oxalic acid
(11% aq. sat.)

Hydrochloric acid
(3% aq.)

Nitric acid
(3% aq.)
Nitric acid
(35% aq.)

Ammonia water
(NH40H aq.)
(25% aq.)

Ethanol
ASTM-0il 1
IRM 902
IRM 903
Toluene
n-pentane
Styrene
Brake fluid
Kerosene

Acetone

TETA
(triethylenetetramine)

1 week
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Compressive modulus

+ + +
+ + +
+ + +
+ + 0
+ + 0
+ + +
+ + +
+ + +
+ + +
+ + +
+ + +
+ + 0
+ + +

2weeks 4weeks 1week

Compressive strength

+ + +
+ + +
+ + +
+ + 0
0 - -
+ + +
+ + +
+ + +
0 - -
+ + +
0 0 0
0 0 0
+ + +

2weeks 4 weeks
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EXPOSURE TO VAPOURS

Type of chemical

Water

Weak acids

Strong mineral acids

Oxidizing mineral acids

Alkaline solutions

Alcohols

ASTM-O0ils acc.
to ASTM D 471

Miscellaneous

Tap water

Salt water

Oxalic acid
(11% aq. sat.)

Hydrochloric acid
(3% aq.)

Nitric acid

(3% aq.)

Nitric acid

(35% aq.)

Ammonia water
(NH40H aq.)
(25% aq.)

Ethanol
ASTM-0il 1
IRM 902
IRM 903
Toluene
n-pentane
Styrene
Brake fluid
Kerosene

Acetone

TETA

(triethylenetetramine)

Compressive modulus

1 week

2weeks 4 weeks

+ +
+ +
+ +
0 -
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ 0
+ +

Compressive strength

1 week

2weeks 4weeks

+ +
+ +
+ +
0 -
+ +
+ +
+ +
+ +
+ +
0 -
+ +
+ +
+ +
+ +
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Summary

The results of analysis are in line with general findings of publicly available reports on the chemical resistance of polyethylene
terephthalate (PET)*4. PET is stable against many different chemicals, but some are well known for their destructive impact

on polyesters. Therefore, direct contact with these substances should be avoided. The examples are acetone, highly concentrated
ammonia solutions or hydrochloric and nitric acid solutions, which cause chemical degradation, or hexafluoroisopropanol,

or phenol/tetrachloroethane solution, which dissolve the polymer.

This leaflet has informative character only, thus it is strongly recommended to repeat testing for final sandwich structure
obtained with the use of ArmaPET material, and applying the typical working conditions of final application.

References
1. A.L. Volynskii N.F. Bakeev “Solvent Crazing of Polymers” 1st Edition, Volume 13 (1995) Elsevier Science
2. DIN 53428, “Determination of the behaviour of cellular plastics when exposed to fluids, vapours and solids”

3. “General Chemical Resistance of PET -Products” http://www.plasticseurope.org/Documents/Document/20100705182216-
050303GeneralChemicalResistanceofPET-20050303-003-EN-v1.pdf

4, "Chemical Resistance Chart” http://www.plasticsintl.com/plastics_chemical_resistence_chart.html



All data and technical information are based on results achieved under the specific conditions defined according to the testing standards referenced. Despite taking every
precaution to ensure that said data and technical information are up to date, Armacell does not make any representation or warranty, express or implied, as to the accuracy,
content or completeness of said data and technical information. Armacell also does not assume any liability towards any person resulting from the use of said data or
technical information. Armacell reserves the right to revoke, modify or amend this document at any moment. It is the customer’s responsibility to verify if the product is
suitable for the intended application. The responsibility for professional and correct installation and compliance with relevant building regulations lies with the customer.
This document does not constitute nor is part of a legal offer to sell or to contract.
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ABOUT ARMACELL

As the inventors of flexible foam for equipment insulation and a leading provider of engineered foams, Armacell develops
innovative and safe thermal, acoustic and mechanical solutions that create sustainable value for its customers. Armacell’s
products significantly contribute to global energy efficiency making a difference around the world every day. With 3,135
employees and 24 production plants in 16 countries, the company operates two main businesses, Advanced Insulation and
Engineered Foams. Armacell focuses on insulation materials for technical equipment, high-performance foams for high-
tech and lightweight applications and next generation aerogel blanket technology.

For more company information, please visit:
www.armacell.com
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