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British Standard Methods of test for
Petroleum and its products

Part 154. Detection of copper corrosion from petroleum products

by the copper strip tarnish test
(Identical with IP 154,/78)

Méthodes d'essai pour le pétrole et les produits pétroliers
Partie 154. Détection de la corrosion du cuivre par les produits pétroliers au moyen de |'essai de
corrosion a la lame de cuivre

Prifmethoden fir Erdol und Erdélprodukte
Teil 154. Nachweis der Kupferkorrosion von Erdélprodukten durch den Kupferstreifenanlauftest

Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 50 methods scheduled to be published in this way in 1982, and provides general information on
safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 154 is thus identical with IP 154/78. IP 154/78 was
previously published in AS format as BS 4351* which has now been re-numbered and issued in the BS 2000 series. It is
intended to issue further revisions when necessary in line with changes that may be made in subsequent editions of the IP
method.

This Part is technically equivalent to ISO 2160-1972, with the exception that it additionally makes provision for testing
natural gasoline, at a temperature of 40 °C.

For tests on petroleum product electrical insulating oils the corresponding method of detection is set out in BS 5680 which
is the dual-numbered version of ISO 5662.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard, and also to the specific
hazard indicated in clause 1.

NOTE. The titles of the standards publications referred to in this Part of this British Standard are listed on the inside back cover.

* Now withdrawn.
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Method (identical with IP 154/781)

1. SCOPE
1.1. This method covers the detection of the corrosiveness to copper of NOTES to clause 1. The equivalent to

aviation gasoline, aviation turbine fuel, automotive gasoline, natural gasoline or ~ 1.24 bar is 18 Ibf/in’.
other hydrocarbons having a Reid vapour pressure no greater than 1.24 bar 1 bar=10° N/m? =100 kPa.
(18 1b) (CAUTION, Note 1), farm tractor fuel, cleaner’s (Stoddard) solvent,

kerosine, diesel fuel, distillate fuel oil, lubricating oil, and certain other petroleum

products.

NOTE 1: CAUTION. Some products, particularly natural gasoline, may have a much higher NOTE to note 1. There is no IP or BS
vapour pressure than would normally be characteristic of automotive or aviation gasolines. For this  equivalent of ASTM D1838.
reason, extreme caution must be exercised to assure that the test bomb containing natural gasoline or
other products of high vapour pressure are not placed in the 100°C (212°F) bath. Samples havin
Reid vapour pressures in excess of 1.24 bar (18 Ib) may develop sufficient pressure at 100°C (212°F
to cause rupture of the test bomb. For any sample having a Reid vapour grcssure above 1.24 bar (18
1b) use ASTM method D 1838, Test for Copper Strip Corrosion of Liquefied Petroleum (LP) Gases.

2. SUMMARY OF METHOD

2.1. A polished copper strip is immersed in a given quantity of sample and
heated at a temperature and for a time characteristic of the material being tested.
At the end of this period the copper strip is removed, washed, and compared with
the ASTM Copper Strip Corrosion Standards.

3. APPARATUS
3.1. Test Tubes — nominal 150 mm x 25 mm but with an internal diameter to  NOTE to 3.1. Test tubes complying
permit the total immersion of the 74 mm (3 in) copper strip in 30 ml of test liquid. ~ with BS 3218 are suitable.
3.1.1. Provide a bath capable of being maintained at a constant temperature
of 50+ 1°C (122 +2°F) or 100+ 1°C (212 + 2°F), or both, and having suitable
supports to hold the test tubes in a vertical position and immersed to a depth of
about 100 mm (4 in). Either water, oil, or aluminium block baths are suitable.
3.2. Copper Strip Corrosion Test Bomb — constructed of stainless steel
according to the dimensions as given in Fig. 1, and capable of withstanding a test
pressure of 7 bar gauge (100psi). Alternative designs for the bomb cap and
synthetic rubber gasket may be used provided that the internal dimensions of the
bomb are the same as those shown in Fig. 1. Provide a 25 by 150 mm test tube as
a liner for holding the sample.
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Fig. 1. Copper strip corrosion test bomb.

3.2.1. Provide a liquid bath capable of being maintained at 40+ 1°C
(104 £ 2°F) or 100+ 1°C (212 £ 2°F) or both, and having suitable supports to
hold the test bomb in a vertical position. The bath must be deep enough so that

! Under the standardization procedure of the ASTM, this method is under the jurisdiction of the
ASTM Committee D—2 on Petroleum Products and Lubricants. A list of members may be found in

the ASTM Year Book. Documents

In the IP this method is under the jurisdiction of the Standardization Committee. ]
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the entire bomb will be submerged during the test. As the bath medium, use water
on any other liquid which can be satisfactorily controlled at the specified test
temperature.

3.3. Thermometers — total immersion, for indicating the required test NOTE to 3.3. The detailed
temperature, with smallest graduations of 1°C (2°F) or less. No more than specifications for the IP thermometers
25 mm (I in) of the mercury thread should extend above the surface of the bath at referred to are given in BS 2000 : Part 0:
the test temperature. The ASTM 12C(12F) or IP 64C(64F) thermometer is Addendum 1. Thermometers complying
suitable. with BS 593 are also suitable.

3.4. Polishing Vice — for holding the copper strip firmly without marring the
edges while polishing. Any convenient type of holder (see Annex I) may be used
provided that the strip is held tightly and that the surface of the strip being
polished is supported above the surface of the holder.

3.5. Viewing Test Tubes — flat, are convenient for protecting corroded strip for
close inspection or storage (see Annex I).

4. MATERIALS
4.1. Wash Solvent — any volatile sulphur-free hydrocarbon solvent may be NOTE to 4.1. The IP specification for
used provided that it shows no tarnish at all when tested at 50°C (122°F). Knock  isooctane is given in BS 2000 : Part 0 :
test grade isooctane is a suitable solvent and should be used in case of dispute. ~ Addendum 1. .
4.2. Polishing Materials — silicon carbide or alumina grit paper of varying NOTE to4.2. Silicon carbide paper
degrees of fineness including 65 um (240 grit) silicon carbide paper or cloth, or complying with BS 872 is suitable.
equivalent; also a supply of 105 um (150 mesh) silicon carbide grain and
pharmaceutical grade absorbent cotton (cotton wool).
4.3. Copper Strips.
4.3.1. Specification — use strips 12.5mm (0.5 in) wide, 1.5 to 3.0 mm
(0.0625 to 0.125 in) thick, cut 75 mm (3 in) long from smooth-surfaced, hard-
temper, cold-finished copper of 99.9+ % purity; electrical bus bar stock is
generally suitable (see Annex I). The strips may be used repeatedly but should be
discarded when the surfaces become deformed on handling.
4.3.2. Surface Preparation — remove all surface blemishes from all six sides
of the strip with silicon carbide or alumina grit paper of such degrees of fineness
as are needed to accomplish the desired results efficiently. Finish with 65 pm
(240 grit) silicon carbide paper or cloth, removing all marks that may have been
made by other grades of paper used previously. Immerse the strip in wash solvent
from which it may be withdrawn immediately for final polishing or in which it
may be stored for future use.
4.3.2.1. As a practical manual procedure for surface preparation, place a
sheet of the paper on a flat surface, moisten it with kerosine or wash solvent, and
rub the strip against the paper with a rotary motion, protecting the strip from
contact with the fingers with an ashless filter paper. Alternatively, the surface of
the strip may be prepared by use of motor-driven machires using appropriate
grades of dry paper or cloth.
4.3.3. Final Polishing — remove a strip from the wash solvent. Holding it in
the fingers protected with ashless filter paper, polish first the ends and then the
sides with the 105 pm (150 mesh) silicon carbide grains picked up from a clean
glass plate with a pad of cotton (cotton wool) moistened with a drop of wash
solvent. Wipe vigorously with fresh pads of cotton (cotton wool) and
subsequently handle only with stainless steel forceps; do not touch with the
fingers. Clamp in a vice and polish the main surfaces with silicon-carbide grains
on absorbent cotton. Rub in the direction of the long axis of the strip, carrying the
stroke beyond the end of the strip before reversing the direction. Clean all metal
dust from the strip by rubbing vigorously with clean pads of absorbent cotton
until a fresh pad remains unsoiled. When the strip is clean, immediately immerse
it in the prepared sample.
4.3.3.1. It is important to polish the whole surface of the strip uniformly
to obtain a uniformly stained strip. If the edges show wear (surface elliptical) they
will likely show more corrosion than the centre. The use of a vice (see Annex I)
will facilitate uniform polishing.
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