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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through 15O
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote,

International Standard 1SO 12205 was prepared by Technical Committee
ISO/TC 28, Petroleum products and lubricants.

Annex A of this International Standard is for information only.
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INTERNATIONAL STANDARD © ISO
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Petroleum products — Determination of the oxidation
stability of middle-distillate fuels

WARNING — The use of this International Standard may involve hazardous materials, operations
and equipment. This standard does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This international Standard describes a procedure for
the measurement of inherent stability of middie-
distillate petroleum fuels under accelerated oxidizing
conditions. It is not applicable to fuels containing re-
sidual components, or any significant component
from a non-petroleum source.

The method provides a basis for the estimation of the
storage stability, under the conditions of this test, of
middle-distillate fuels with an initial boiling point above
approximately 175 °C and a 90% (V/V) recovery point
below 370 °C.

The method may not provide a prediction of the
quantity of insolubles that will form in field storage
over any given period of time. The amount of such
insolubles is subject to the specific conditions, which
are too variable for this test method to predict accu-
rately.

NOTE 1 Oxidation is a chemical process causing adher-
ent and filterable insolubles to form. Any substance such
as copper or chromium that catalyses oxidation reactions
will cause greater quantities of insolubles to form.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-

cation, the editions indicated were valid. All standards

1) To be published. (Revision of SO 6246:1981)
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are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 3170:1988,
sampling.

Petroleum liquids —  Manual

[SO 3171:1988, Petroleum liquids — Automatic pipe-
line sampling.

ISO 3696:1987, Water for analytical laboratory use —
Specification and test methods.

ISO 6246:—", Petrofeum products — Gum content
of light and middle distillate fuels — Jet evaporation
method.

ISO 63563-2:1983 and Addendum 2:1986, Reagerits
for chemical analysis — Part 2: Specifications — First
series.

3 Definitions

For the purposes of this Interational Standard, the
following definitions apply.

3.1 adherent insolubles: Material, produced in the
course of stressing middle-distillate fuel under the
conditions of this test, that adheres to the glassware
after the fuel has been flushed from the system.
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3.2 filterable insolubles: Material, produced in the
course of stressing middle-distillate fuel under the
conditions of this test, that is capable of being re-
moved from the fuel by filtration. This includes both
material suspended in the fuel and material removed
easily from the oxidation cell and oxygen delivery tube
with hydrocarbon solvent.

3.3 inherent stability: Resistance to change when
exposed to air, but in the absence of other environ-
mental factors such as water, or reactive metallic
surfaces or dirt.

3.4 total insolubles: Sum of adherent and filterable
insolubles.

3.5 =zero time: Time at which the first oxidation cell
is placed in the heating bath.

4 Principle

A test portion of filtered middle-distillate fuel is aged
at 956 °C for 16 h while bubbling oxygen through the
sample. After ageing, the sample is cooled to ap-
proximately room temperature before filtering to ob-
tain the quantity of filterable insolubles. Adherent
insolubles are then removed from the oxidation cell
and associated glassware with ftrisolvent, The
trisolvent is evaporated to obtain the guantity of ad-
herent insolubles. The sum of the filterable and ad-
herent insolubles is reported as total insolubles.

5 Reagents and materials

Reagent grade solvents, conforming to the require-
ments of 1SO 6353 or better, shall be used for the
preparation of the trisolvent (TAM). Water shall con-
form to grade 3 of 1SO 3696.

NOTE 2 It has been found that commercial grades of
solvents, if used for the procedures of this International

Standard, can have levels of impurities that will affect the
result.

5.1 Acetone, CH,COCH,.
5.2 Toluene, C;HsCH,.
5.3 Methanol, CH,0H.

5.4 Trisolvent (TAM), comprising a solution of
equal volumes of acetone {5.1), toluene {5.2) and
methano! (5.3).
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5.5 2,24-trimethylpentane (iso-octane),
CH4C(CHg),CH,CH(CHGICH,,  of - minimum  purity
99,5 %.

5.6 Oxygen, minimum purity 99,5 %.

When oxygen is delivered through a plant system of
piping, a filter shall be provided adjacent to the heat-
ing bath (6.2). Control the oxygen supply by an ap-
propriate regulation system.

6 Apparatus

All measuring apparatus shall be calibrated, verified
and periodically monitored for performance, as appro-
priate and according to manufacturer's instructions, to
assure consistency of results,

6.1 Oxidation cell, of borosilicate glass as shown in
figure 1, consisting of a test tube, condenser and
oxygen delivery tube.

Since the apparatus used in this test can also be used
in 1SO 4263 {see annex A), where coils of copper and
steel are used, ensure that any residue that could
contain these metals is eliminated from the apparatus
by thorough cleaning prior to use.

To preclude the presence of chromium ions, as well
as to protect laboratory personnel from potential
harm, chromosulfuric acid shall not be used for
cleaning glassware in the practice of this method.

6.2 Heating bath, containing a liquid medium
whose temperature is thermostatically controlled to
maintain the fuel in the oxidation cells at a temper-
ature of 95,0 °C + 0,2 °C (see note 4).

it shall be fitted with a suitable stirring device to pro-
vide a uniform temperature throughout the bath, and
large enough to hold the desired number of oxidation
cells immersed to a depth of approximately 350 mm.
Further, the bath construction shall shield the fuel
samples from light while they are undergoing
oxidation. A minimum liquid capacity of 61 per
oxidation cell shall be provided.

NOTES

3 [t has been found that a bath temperature in the range
of 95,5 °C to 95,8 °C is necessary to maintain the fuel
temperature in the specified range.

4 A metal block bath, conforming to the same capacity and
control requirements, is also suitable,
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