—D} BS 2000 : Part 40 : 1991
I

© British Standards Institution. No part of this publication may be photocopied or otherwise reproduced without prior permission in writing of BS!

British Standard Methods of test for

Petroleum and its products

Part 40. Oxidation stability of gasoline
(induction period method)

(Identical with IP 40/89)

Méthodes d’'essai du pétrole et des produits pétroliers
Partie 40. Stabilité de I'essence a |’'oxydation (méthode de la période d'induction)

Verfahren zur Priifung von Erdol und Erdolprodukten
Teil 40. Oxydationsbesténdigkeit von Benzin (Induktionsperiodenverfahren)

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 a British Standard. 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, provides general information on safety precautions, sampling and other matters, and lists most of the methods
published as Parts of BS 2000. When BS 2000 : Part 0 was first published in 1982, it included a list of more than

60 methods intended for publication in the first group of Parts of BS 2000; it is envisaged that Part 0 will be revised
from time to time to take account of the publication of additional methods.

The numbering of the other Parts follows that of the corresponding methods published in ‘TP Standards for petroleum
and its products, Part 1 Methods for analysis and testing’, which in 1987 was retitled by the IP as ‘Standard methods for
analysis and testing of petroleum and related products’. BS 2000 : Part 40 : 1991 is thus identical with IP 40/89. In the
present revision the changes introduced by amendment in 1986 have been revised and incorporated. The principal changes
in this edition relate to further limitations to the scope and the strengthening of various safety aspects (7.2, A1.7).

A related international standard is in preparation and may be adopted as a British Standard in place of this Part of

BS 2000 or as a revision if also adopted by the IP. Otherwise, it is intended to issue further revisions when necessary in
line with changes that may be in subsequent editions of this IP method.

This Part of BS 2000 supersedes BS 2000 : Part 40 : 1983, which is withdrawn.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and the particular
need to observe the safety warning in clause 1 as well as those in 6.1,7.1,7.2, 8.1, 8.4 and A1.7.

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

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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Method (identical with IP 40/89!)

1. SCOPE

1.1 This method describes a procedure for determining the stability under
accelerated oxidation conditions of aviation and motor gasoline in their finished
form only.

CAUTION: This method is not intended for determining the stability of gasoline
components particularly those with a high percentage of low boiling unsaturated
compounds as these may cause explosive conditions within the apparatus.
NOTE 1: For measurement of oxidation stability of gasoline by measurement of potential gum, ~NOTE to note 1. BS 2000 : Part 138 is

refer to method ASTM D873-IP 138. Test for Oxidation Stability of Aviation Fuels (Potential identical with IP 138.
Residue Method).

NOTE 2: The accepted unit of pressure is the bar for IP methods. The ASTM uses the pascal (Pa) NOTE to note 2. In British Standards the
for pressure measurement. The conventional pounds per square inch (psi) values are also given. pascal is the preferred unit for pressure
Unit conversion factors are as follows: measurements.

1 psi=6.894757 x 103 Pa
1 psi=0.06894757 bar
1 bar=10° Pa.

2. SUMMARY OF METHOD

2.1. The sample is oxidized in a bomb initially filled at 15 to 25°C (59 to 77°F)
with oxygen at 7.0 bar (100 psi) and heated at a temperature between 98 and
102°C (208 and 216°F). The pressure is read at stated intervals or recorded
continuously until the break point is reached. The time required for the sample to
reach this point is the observed induction period at the temperature of test, from
which the induction period at 100°C (212°F) may be calculated.

3. SIGNIFICANCE

3.1. The induction period may be used as an indication of the tendency of
motor gasoline to form gum on storage. It should be recognised, however, that its
correlation with the formation of gum in storage may vary markedly under
different storage conditions and with different gasolines.

4. DEFINITIONS

4.1. Break Point is the point in the pressure-time curve that is preceded by a
pressure drop of exactly 0.14 bar (2 psig) within 15 min and succeeded by a drop
of not less than 0.14 bar (2 psig) in 15 min.

4.2. Induction Period is the time elapsed between the placing of the bomb in the
bath and the break point at 100°C (212°F).

5. APPARATUS
5.1. Oxidation Bomb, Glass Sample Container and Cover, Accessories, Pressure
Gauge, and Oxidation Bath, as described in the Appendix.
5.2. Thermometer — having a range shown below and conforming to the  NOTE to 5.2. The detailed specifications

requirements as prescribed in ASTM specifications E1 or the Specifications for [P for the IP thermometers referred to are
Standard Thermometers: given in BS 2000 : Part O : Addendum 1.

Thermometer No.
Temperature range —_—

ASTM 1P
204 to 218°F 22F 24F
<95 to 103°C 22C 24C

6. MATERIALS
6.1. Gum Solvent — A mixture of equal volumes of toluene and acetone. NOTE to 6.1. Acetone complying with
CAUTION: Toluene is a toxic, volatile hydrocarbon which is absorbed by ~ BS 509 :Part1is suitable.

inhaling the vapour or through the skin by contact with the liquid. Use in adequate

ventilation and avoid skin contact.

! Under the standardization procedure of ASTM, this method is under the jurisdiction of the
ASTM Committee D-2 on Petroleum Products and Lubricants.
In the IP, this method is under the jurisdiction of the Standardization Committee. Docu ments
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7. PREPARATION OF APPARATUS

7.1. Wash the glass sample container with gum solvent until free from gum,
rinse thoroughly with water and immerse the sample container and cover in hot
detergent cleaning solution. Remove from the cleaning solution by means of
corrosion-resistant steel forceps and handle only with forceps thereafter. Wash
thoroughly, first with tap water, then distilled water, and dry in an oven at 100 to
150°C (212 to 302°F) for at least 1 h.

NOTE 3: The type of detergent and condition of use need to be established in each laboratory.
The criterion for satisfactory detergent cleaning shall be a matching of quality of that obtained with
chromic acid cleaning solution on used sample containers and covers (fresh chromic acid, 6 h
soaking period, rinsing with distilled water and drying). For this comparison visual appearance and
weight loss on heating the glassware under test conditions may be used. )

Detergent cleaning avoids the potential hazards and inconveniences related to handling chromic
acid solutions. The latter remains as the reference cleaning practice and as such may function as an
alternative to the preferred procedure — cleaning with detergent solutions.

CAUTION: Chromic acid is potentially hazardous in contact with organic materials and is toxic and NOTES to caution.
highly corrosive. If used, wear approved full face-shield, and full-length protective clothing including 1. The reference should be to BS 1651.
gloves (BS 2092/2 specifies protective gloves). BS 2092 specifies eye protectors.

. . . .. . 2. BS 7184 gives recommendations for
7.2. Drain any gasoline from the bomb and wipe the inside of the bomb and lid,  protective clothing.

first with a clean cloth moistened with gum solvent and then with a clean dry
cloth. Remove the filler rod from the stem and carefully clean any gum or gasoline
from both stem and rod with gum solvent. Clean the needle valve, the quick
release air coupling and all lines leading to the bomb. The bomb, the valve and all
connecting lines shall be thoroughly dry before each test is started.

CAUTION: Volatile peroxides which may have formed during a previous test
may accumulate in the equipment producing a potentially explosive environment.

8. PROCEDURE

8.1. Bring the bomb and the gasoline to be tested to a temperature of 15 to
25°C (59 to 77°F). Place the glass sample container in the bomb and add 50 + 1 ml
of sample. Cover the sample container, close the bomb, and using the quick
release air-coupling introduce oxygen until a gauge pressure of 6.89 to 7.03 bar
(100 to 102 psi) is attained. Allow the gas in the bomb to escape slowly in order to
flush out the air originally present. (CAUTION: Release the pressure through the
needle valve at a rate not to exceed 3.5 bar (50 psi) per minute.) Introduce oxygen
again until a gauge pressure of 6.89 to 7.03 bar (100 to 102 psi) is attained and
observe for leaks, ignoring an initial rapid drop in pressure (generally not over
0.4 bar (6 psi) which may be observed because of the solution of oxygen in the
sample. If the rate of pressure drop does not exceed 0.07 bar (1 psi) in 10 min,
assume the absence of leaks and proceed with the test without repressuring.

8.2. Place the charged bomb in the vigorously boiling water bath, being careful
to avoid shaking, and record the time of immersion as the starting time. Maintain
the temperature of the water bath between 98 and 102°C (208 and 216°F). Observe
the temperature to the nearest 0.1°C (0.2°F) at intervals during the test, and record
the average temperature to the nearest 0.1°C (0.2°F) as the temperature of the test.
Maks a continuous record of the pressures in the bomb, or if an indicating
pressure gauge is used, taking pressure readings at 15 min intervals or less. If,
during the initial 30 min of the test, a leak develops (as indicated by a steady drop
in pressure considerably in excess of 0.14 bar (2 psi) in 15 min) discard the test.
Continue the test until a point is reached which is that point preceded by a
pressure drop of exactly 0.14 bar (2 psi) in 15 min and succeeded by a drop of not
less than 0.14 bar (2 psi) in 15 min.

NOTE 4: If the test is made in a region where the atmospheric pressure is consistently below
normal 1013 m bar (760 mm Hg), it is permissible to add a higher boiling liquid such as ethylene
glycol to the water in order to maintain the operating temperature of the bath in the neighbourhood
of 100°C (212°F).

8.3. Cool the bomb then record the number of minutes from the time the bomb
is placed in the bath until the break point? has been reached as the observed
induction period at the temperature of the test.

8.4. Release the pressure from the bomb slowly and wash the bomb and sample
container in preparation for the next test. (CAUTION: Release the pressure
through the needle valve at a rate not to exceed 3.5 bar (50 psi) per minute.)

2 A convenient template for measuring the break point is described in the paper by E.L. Korb.
‘Induction Period Calculator’ 4ASTM Bulletin No. 153. August 1948, pp. 99-102. Documents
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