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Chemical Resistance Guide

Summary: Results of tests
comparing the performance
of ENGAGE™ Polyolefin

Elastomers, INFUSE™ Olefin

Block Copolymers, and
VERSIFY™ Plastomers and
Elastomers in contact with
commercial solvents, oil, fuels,
and lubricants.

Introduction

This study provides a comparison of

the chemical resistance of ENGAGE™
Polyolefin Elastomers (POEs), INFUSE™
Olefin Block Copolymers (OBCs), and
VERSIFY™ Plastomers and Elastomers in
different chemical environments. A range
of chemicals were chosen, including
aqueous and oxygenated solvents selected
from the ASTM D543-87 Standard Reagents
List. In addition, some common fluids like
gasoline, diesel, mineral oil, and turpentine
were selected. The concept was to cover the
broadest range of chemical environments
considered most likely to be encountered
in applications using these products. A
selection of several grades with a range

of densities and melt indices was used to
allow better interpretation of trends.
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Interpretation of Chemical
Resistance Tables

The information pertaining to chemical
resistance is intended to serve as a gen-
eral guide. The information listed does
not take into account all variables than
can be encountered in actual use. Thus, it
is advisable to test material under actual
or simulated service conditions.

Rather than using absolute values, a rating
system based on the degree of change in
properties with chemical exposure was
used to evaluate the samples. The rating

is based on a combination of changes in
hardness and tensile performance, there-
fore the results are relative to this grading.

Several trends are readily apparent:

Overall chemical resistance

improves with increasing density or
molecular weight.

All of the tested products have
comparable chemical resistance when
observed at comparable Shore A
Hardness or crystallinity.

All of these products do not perform
as well in the chlorinated or hydrocar-
bon solvents. Results from this study
showed that the lower density resins
dissolved or swelled significantly.

M General liquid treatment tests for vulcanized and rubber-like materials.

About the Test

Samples were tested in accordance with
Federal Test Method Standard No. 6017;
changes in mechanical and dimensional
characteristics were determined after
exposure to the chemicals. Plaques were
compression molded from each product
tested and microtensile and hardness
samples were cut from the plaques.
Hardness samples measured 3" x 1" x
1/16". Samples were immersed for a
period of 46 hours at 23°C (73°F).

Following the immersion, the samples
were removed from the chemicals and
dried; their physical properties were

tested within 30 minutes after removal
from the liquid. Hardness, stress-strain

behavior, and dimensional changes were
recorded and compared against the origi-
nal values obtained prior to immersion.
The results are shown in Table 1 on the
next page.

Figure 1 illustrates the hardness results for
1.0 MFI ENGAGE™ Polyolefin Elastomers
(ethylene octene comonomer) in hydro-
carbon solvents. The results suggest that
the overall performance of ENGAGE™ EO
resins is excellent in highly polar liquids
such as the aqueous acids, bases, alcohols,
glycols, esters, and ketones tested. There
are some minor changes due to density
and molecular weight differences, with
improving resistance as density increases
and melt index decreases.

Figure 1: Hydrocarbon Resistance of 1.0 MFI EO ENGAGE™ POEs®?

100
—
L )
"
' 4
| l &
L 75 - o
2 L g
= 4
jud 4
[} L 2
s o’
£
g X 4
2 P = QOriginal
©
5 05 - 'O' s ASTM 3 Ol
" Diesel
',' == mm == Hexane
0 f T T
0.870 0.885 0.902

Density, g/cm?®

2 Data per tests conducted by Dow. Test protocols and additional information available upon request. Properties shown are typical, not to be construed as specifications. Users should confirm results by their own tests.
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Table 1: Overall Chemical Resistance of ENGAGE™ Polyolefin Elastomers, INFUSE™ Olefin Block Copolymers, and VERSIFY™ Plastomers and Elastomers"

VERSIFY™
ENGAGE™ POEs Plastomers & INFUSE™ OBCs

Elastomers

Density, g/cm? 0.865 0.877
7.2 1.0
Melt Flow Index (MFI) 190°C/ 190°C/

2.16 kg

Octene | Butene Ethylene Octene

| | |
| 72 | 85 | o+ | 75 | s | o | &8 | 78 | 68 | ot | e3

Comonomer

Shore A Hardness
Aqueous

Deionized Water

Hydrochloric Acid, 10%

Nitric Acid, 10%

Nitric Acid, 40%

Nitric Acid, 50%
Sodium Hydroxide, 50%
Sulfuric Acid, 10%

Sulfuric Acid, 30%

Oxygenated Solvents

Acetone

Di-Ethylene Glycol

Ethyl Acetate

Ethyl Alcohol

Ethylene Glycol

Methyl Ethyl Ketone

Methyl Isobutyl Ketone

Propanol
Hydrocarbons

ASTM 3 Ol

Diesel

Gasoline

Hexane

Mineral Oil

Toluene

Turpentine

Acetic Acid

Chloroform

Legend
(Change in Property) Good: 0-15% ™ Fair: 15-50% M Poor: >50% or Fail

" Data per tests conducted by Dow. Test protocols and additional information available upon request. Properties shown are typical, not to be construed as specifications. Users should confirm results by their own tests.
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The principles of Responsible Care® and Sustainable Development influence the production of printed literature for The Dow Chemical Company (“Dow”). As a contribution towards the protection of our environment,
Dow’s printed literature is produced in small quantities and on paper containing recovered/post-consumer fiber and using 100 percent soy-based ink whenever possible.

NOTICE: Any 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 Dow 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 Dow, or for specific products manufactured by Dow.

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; (3) there is greater
potential for Dow to change specifications and/or discontinue production; and (4) although Dow may from time to time provide samples of such products, Dow is not obligated to supply or otherwise commercialize
such products for any use or application whatsoever.

NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS: Dow will not knowingly sell or sample any product or service (“Product”) into any commercial or developmental application that is intended for:

a. long-term or permanent contact with internal bodily fluids or tissues. “Long-term” is contact which exceeds 72 continuous hours;

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.

Dow requests that customers considering use of Dow products in medical applications notify Dow so that appropriate assessments may be conducted.

Dow does not endorse or claim suitability of its 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.

This document is intended for global use.
Published July, 2013.
© 2013 The Dow Chemical Company
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