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BS 2000-139:1998

National foreword

This British Standard reproduces ISO 6618:1996 and implements it as the UK
national standard. It supersedes BS 2000-139:1993 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
PTI/13, Petroleum testing and terminology, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

The Institute of Petroleum publishes and sells all parts , and
all BS EN petroleum test methods that would be part of BS 2000, both in
its annual publication “Standard methods for analysis and testing of
petroleum and related products and British Standard 2000 parts” and
individually.

Further information is available from:

The Institute of Petroleum, 61 New Cavendish Street, London W1M S8AR.
Tel: 020 7467 7100. Fax: 020 7255 1472.

Cross-references

The British Standards which implement international publications referred to in this
document may be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find” facility of
the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 139.1 to 139.8,
an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Materials and
Chemicals, was published under
the authority of the Standards
Committee and comes into effect
on 15 February 2000

© BSI 02-2000

ISBN 0 580 34272 7 ... Documents

= Document Sharing Hub

Full document details: BS 2000-139:1998


http://dx.doi.org/10.3403/00293775
http://dx.doi.org/10.3403/BS2000
http://dx.doi.org/10.3403/BS2000
http://www.avadocuments.com/doc/bs-2000-139-1998
http://www.avadocuments.com/doc/bs-2000-139-1998

IP qp IP 139/98 @" ISO 6618:1996 qsn) ASTM D974-97

Petroleum products and lubricants - Determination of acid or
base number - Colour-indicator titration method

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 International Standard to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use.

1

This International Standard specifies a colour-indicator
titration method for the determination of acid or basic
constituents in petroleum products and lubricants
soluble in mixtures of toluene and propan-2-ol. It is
applicable for the determination of acids or bases
whose dissociation constants in water are greater than
10-9; extremely weak acids or bases whose
dissociation constants are less than 10-° do not
interfere. Salts react if their hydrolysis constants are
greater than 10°°.

Scope

NOTE 1 In new and used oils, the constituents considered
to have acidic characteristics include inorganic acids,
esters, phenolic compounds, lactones, resins, salts of
heavy metals, and additives such as inhibitors and
detergents. Similarly, constituents considered to have
basic properties include organic and inorganic bases,
amino compounds, salts of weak acids (soaps), basic salts
of polyacidic bases, salts of heavy metals, and additives
such as inhibitors and detergents.

The method is not suitable for measuring the basic
constituents of many basic additive-type lubricating
oils, for which 1SO 3771 can be used.

This International Standard indicates relative changes
that occur in an oil during use under oxidizing
conditions. Although the titration is made under
definite equilibrium conditions, the method does not
measure an absolute acidic or basic property that can
be used to predict performance of an oil under
service conditions.

NOTES

2 No general relationship between bearing corrosion and
acid or base number is known.

139.1

3 OQils, such as many cutting oils, rustproofing oils, and
similar compounded oils, or excessively dark-coloured oils,
that cannot be analyzed by this method owing to obscurity
of the colour-indicator end-point, can be analyzed in
accordance with ISO 6619. The acid or base numbers
obtained by this colour-indicator method may or may not be
numerically the same as those obtained by 1SO 6619, but
they are generally of the same order of magnitude.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to
investigate the possibility of applying the most recent
editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid
International Standards.

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

1ISO 3771 : 1994, Petroleum products - Determination
of base number - Perchloric acid potentiometric
titration method.

ISO 6619 : 1988, Petroleum products and lubricants -
Neutralization number - Poteniometric titration method.

NOTES

1 IS0 3771 employs the use of chlorobenzene as a solvent.
Alternatives to this solvent are being sought.

2 IS0 6619 is under review, and the scope will be restricted
to acid number.
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ACID OR BASE NUMBER - COLOUR-INDICATOR TITRATION METHOD, IP 139

3 Definitions

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

3.1 acid number: Quantity of base, expressed in
milligrams of potassium hydroxide (KOH) per gram
of sample, that is required to titrate the acid
constituents present in 1 g of sample when titrated
under prescribed conditions.

3.2 strong acid number: Quantity of base,
expressed in milligrams of potassium hydroxide
(KOH) per gram of sample, that is required to titrate
the strong acid constituents present in 1 g of sample
when titrated under prescribed conditions.

3.3 base number: Quantity of acid, expressed in
terms of the equivalent number of milligrams of
potassium hydroxide (KOH) per gram of sample, that is
required to titrate the base constituents present in 1 g
of sample when titrated under prescribed conditions.

4 Principle

To determine the acid number or base number, the
test portion is dissolved in a mixture of toluene and
propan-2-ol containing a small amount of water,
and the resulting single-phase solution is titrated at
room temperature with standard alcoholic base or
alcoholic acid solution, respectively, to the end-
point indicated by the colour change of added
p-naphtholbenzein solution (orange in acid and
green-brown in base).

To determine the strong acid number, a separate
portion of the sample is extracted with boiling
water and the aqueous extract is titrated with
potassium hydroxide solution using methyl
orange as indicator.

5 Reagents and materials

During the analysis, use only reagents of recognized
analytical grade, and only water in accordance with
Grade 3 of ISO 3696.

5.1 Propan-2-ol, anhydrous, maximum water
content 0,9 % (V/V) (volume fraction 0,9 %).

5.2 Toluene.
5.3 Titration solvent.

Add 500 ml of toluene (5.2) and 5 ml of water to 495 m|
of propan-2-ol (5.1).

5.4 Hydrochloric acid, c(HCI) = 0,1 mol/l standard
volumetric alcoholic solution.

Prepare in accordance with 5.4.1 or use commercially
available solution. Standardize in accordance with 5.4.2.

5.4.1 Preparation

Mix 9 ml of concentrated HCI [35,4 % (m/m) (mass
fraction 35,4 %)] with 1| of propan-2-ol (5.1).

5.4.2 Standardization

Standardize frequently enough to detect changes of
0,000 5 mol/i, preferably by electrometric titration of
approximately 8 ml (accurately measured) of the
0,1 mol/l alcoholic KOH solution (5.5) diluted with
125 ml of carbon dioxide-free water.

5.5 Potassium hydroxide, c(KOH) = 0,1 mol/l
standard volumetric alcoholic solution.

Prepare in accordance with 5.5.1 or use commercially
available solution. Standardize in accordance with 5.5.2.

5.5.1 Preparation

Add 6 g of solid KOH to approximately 1 | of
propan-2-ol (5.1) in a 2-litre conical flask. Boil the
mixture gently for 10 min to 15 min, stirring to
prevent solids from forming a cake on the bottom.

Add at least 2 g of barium hydroxide [Ba{OH),] and
again boil gently for 5 min to 10 min.

Allow to cool to room temperature, and then to stand
for several hours. Filter the supernatant liquid
through a fine sintered-glass or porcelain filtering
funnel; avoid unnecessary exposure to carbon
dioxide during filtration.

Store the solution in a chemically resistant
dispensing bottle out of contact with cork, rubber or
saponifiable stopcock lubricant and protected by a
guard tube containing soda lime or nonfibrous soda
silicate absorbent!. Glass bottles are not
recommended for storage.

5.5.2 Standardization

Standardize frequently enough to detect changes of
0,000 5 mol/l, preferably against 0,1 g to 0,15 g of
pure potassium acid phthalate (5.9) weighed with an
accuracy of 0,000 2 g and dissolved in approximately
100 ml of carbon dioxide-free water, using
phenolphthalein (5.8) to detect the end-point.

1) Ascarite, Carbosorb and Indecarb are examples of suitable products available commercially. This information is given for
the convenience of users of this International standard and does not constitute an endorsement by ISO of these products.
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