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BS 2000 : Part 177 : 1993

Foreword

This British Standard, having been prepared under the direction of the Petroleum
Standards Policy Committee, was published under the authority of the Standards
Board and comes into effect on 28 February 1993.

This British Standard supersedes BS 2000 : Part 177 : 1984, which is withdrawn.

BS 2000 comprises a series of test methods for petroleum and its products that are
published by the Institute of Petroleum (IP) and have been accorded the status of a
British Standard. Each method should be read in conjunction with the preliminary
pages of ‘IP Standard methods for analysis and testing of petroleum and related
products’ 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 the methods published as Parts of BS 2000.

The numbering of the Parts of BS 2000 follows that of the corresponding methods
published in ‘IP Standard methods for analysis and testing of petroleum and related
products’. Under the terms of the agreement between BSI and the Institute of
Petroleum, the revised version of BS 2000 : Part 177 will be published by the IP (in
‘Standard methods for analysis and testing of petroleum and related products’ and as
a separate publication). BS 2000 : Part 177 : 1993 is thus identical with IP 177/83,
which was reapproved in 1988. Square brackets marked in the margin of this IP
Standard indicate text that differs from the previous edition.

BS 2000 : Part 177 : 1993 is technically equivalent to ISO 6619.

Compliance with a British Standard does not of itself confer immunity from legal
obligations.
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BS 2000: Part 177: 1993

Determination of neutralization number -
Potentiometric titration method"’

This method was adopted as a joint ASTM-IP Standard Method in 1964.

| 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.

1. SCOPE

1.1 This method describes procedures for the
determination of acidic or basic constituents in
petroleum products and lubricants [Note 1]. The
method resolves these constituents into groups
having weak-acid, strong-acid, weak-base, and
strong-base ionization properties, provided the
dissociation constants of the more strongly acidic or
basic compounds are at least 1000 times that of the
next weaker groups.

NOTE 1I: In new and used oils, the constituents that may be
considered to have acidic characteristics include organic and
inorganic acids, esters, phenolic compounds, lactones, resins, salts
of heavy metals, salts of ammonia and other weak bases, acid salts
of polybasic acids, and addition agents such as inhibitors and
detergents. Similarly, constituents that may be 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 addition agents such as inhibitors
and detergents.

1.2. The method may be used to indicate relative
changes that occur in an oil during use under
oxidizing conditions regardless of the colour or other
properties of the resulting oil [Note 2]. Although the
titration is made under definite equilibrium
conditions, the method is not intended to measure an
absolute acidic or basic property that can be used to
predict performance of an oil under service
conditions. No general relationship between bearing
corrosion and acid or base number is known.

NOTE 2: A colour-indicator titration method is also available in
ASTM D974-1P 139, Method of Test for Neutralization Number
by Colour-Indicator Titration. The acid and base numbers
obtained by the potentiometric method may or may not be
numerically the same as those obtained by ASTM D974-IP 139 or

equivalent colour indicator methods such as given in Federal Test
Method Std No. 791 (a).

2. APPLICABLE DOCUMENTS

2.1. ASTM Standards:

D974 Test for Neutralization Number by
Color-Indicator Titration.?

'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.
2Annual Book of ASTM Standards, Vol. 05.03. and Vol. 10.01.

D1193 Specification for Reagent Water.3

D2896 Test for Total Base Number of Petroleum
Products by Potentiometric Perchloric Acid
Titration.*

D3339 Test for Total Acid Number of Petroleum
Products by Semi-Micro Color Indicator Titration.’

2.2. IP Standards

IP 139 Test for Neutralization Number by Colour
Indicator Titration.

IP 276 Test for Total Base Number of Petroleum
Products by Potentiometric Perchloric Acid
Titration.

3. DEFINITIONS

3.1. Total Acid Number — The quantity of base,
expressed in milligrams of potassium hydroxide, that
is required to neutralize all acidic constituents present
in 1 g of sample.

3.2. Strong Acid Number — The quantity of base,
expressed in milligrams of potassium hydroxide, that
is required to neutralize the strong acid constituents
present in 1 g of sample.

3.3. Total Base Number — The quantity of acid,
expressed in terms of the equivalent number of
milligrams of potassium hydroxide that is required to
neutralize all basic constituents present in 1g of
sample.

3.4. Strong Base Number — The quantity of acid,
expressed in terms of the equivalent number of
milligrams of potassium hydroxide, that is required
to neutralize the strong base constituents present in
1 g of sample.

4. SUMMARY OF METHOD

4.1. The sample is dissolved in a mixture of
toluene and 2-propanol containing a small amount of
water and titrated potentiometrically with alcoholic
potassium hydroxide or hydrochloric acid solution,
using a glass indicating electrode and a calomel
reference electrode. The meter readings are plotted
manually or automatically against the respective

*Annual Book of ASTM Standards, Vols. 02.05., 05.05., 06.03.,
09.01., 10.01., 10.02., 10.03., 10.05., 11.01., 15.09

*Annual Book of ASTM Standards, Vol. 05.02.

®Annual Book of ASTM Standards, Vol. 05.03.
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