
Introduction

The copper strip corrosion test (ASTM 1838) is
commonly used as a product specification for
liquid petroleum gases (LPGs). The test is designed
to detect the presence of components that may be
corrosive to copper and copper-alloy fittings that
come into contact with the product. While the test
is very simple to perform, its interpretation can be
subjective. Furthermore, the test can produce erro-
neous results and it does not indicate the actual
cause of corrosion, although it is generally assumed
to be due to sulfur compounds.

Some situations where copper strip corrosion does
not perform satisfactorily are as follows. While the
presence of carbonyl sulfide does not cause corro-
sion in LPG systems, corrosive hydrogen sulfide is
formed upon hydrolysis of carbonyl sulfide. Thus,
an LPG could pass the copper strip corrosion test
at its point of production and yet fail at its point of
delivery or simply upon storage for a few days. [1]
Different LPGs may each pass the copper strip cor-
rosion test, but when commingled could fail. [2]
This occurs because of hydrolysis as described or
because one could contain a low level of hydrogen
sulfide and the other could contain a low level of
elemental sulfur. Hydrogen sulfide and elemental
sulfur are known to have a synergistic effect on
corrosivity. An LPG product could contain corro-
sive amounts of hydrogen sulfide and yet pass the
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copper strip corrosion test. This occurs when a
masking agent is present in the LPG. Masking
agents are polar compounds that preferentially
chemisorb to the copper surface, preventing the
formation of the copper tarnish. Amines, glycol
amines, and other compounds such as sulfolane
are known to have this effect. Mercaptans can 
also inhibit copper tarnish. The following 
chromatogram illustrates this masking effect. [3]
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This particular LPG sample passed  the copper
strip corrosion test and yet contained over 40 ppm
hydrogen sulfide by weight, according to stain
tubes. Presence of polar compounds masked the
corrosion effect of hydrogen sulfide. Their pres-
ence resulted from a unit upset in which gas treat-
ing chemicals were “burped” into a finished LPG
storage jug. Presence of sulfolane also indicated
the presence of amine treating compounds, since
they are used simultaneously for sulfur compound
removal.



Agilent shall not be liable for errors contained herein or for incidental or consequential
damages in connection with the furnishing, performance, or use of this material.

Information, descriptions, and specifications in this publication are subject to change
without notice.

© Agilent Technologies, Inc. 2007

Printed in the USA
June 5, 2007
5989-6783EN

www.agilent.com/chem

Gas chromatography with a Model 355 sulfur
chemiluminescence detector (SCD) was used to
generate this chromatogram. Other chromato-
graphic conditions were as follows: 0.5 µm liquid
injection; column: 30 m, 0.32 mm id, 4 µm methyl
silicone WCOT fused silica; temperature program:
–10 °C for 3 minutes to the final required tempera-
ture at a rate of 10° C/minute. Gas chromato-
graphy with sulfur selective detection provides a
rapid means to identify and quantify all of the var-
ious sulfur compounds that may be present in
LPGs. This information is useful for explaining
why a particular product passes or fails the copper
strip corrosion test, and it provides the necessary
information required to solve difficult product
problems.
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