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BS 2000 : Part 276 : 1995
—

Foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 31 March 1995. It is identical with
ISO 3771 : 1994, prepared by Technical Committee 28, Petroleum products and
lubricants, of the International Organization for Standardization (ISO).

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, BS 2000 : Part 276 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 276 : 1995 is thus identical with IP 276/95.

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

© The Institute of Petrolenm &
BSI 1995

The following BSI references
relate to the work of this standard:
Committee reference PTI/13

Draft for comment 93/500444 DC

. Documents

Document Sharing Hub

Full document details: BS 2000-276:1995


http://www.avadocuments.com/doc/bs-2000-276-1995
http://www.avadocuments.com/doc/bs-2000-276-1995

IP qp IP 276/95 @5«@» ¥ 150 3771:1994 QH", ASTM D2896-92

BS 2000: Part 276:1995

Petroleum products — Determination of base
number — Perchloric acid potentiometric titration

method

WARNING — The use of this Internationai 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 specifies a method for the
determination of basic constituents in petroleum
products by potentiometric titration with perchloric
acid in glacial acetic acid.

The constituents that may be considered to have
basic characteristics include organic and inorganic
bases, amino compounds, salts of weak acids (for
example soaps), basic salts of polyacid bases, and
salts of heavy metals.

Two variations of the method are described, Pro-
cedures A and B, using different titration solvent vol-
umes and test sample masses.

NOTE 1 Round-robin tests on a series of unused and
used oils and additive concentrates have shown the Pro-
cedures A and B to give statistically equivalent resuits.

The ranges of base number values for which precision
values for the method have been established are:

unused oils — base numbers from 6 to 70;
additive concentrates — base numbers from 5 to 300;

used oils on which were employed the forward
titration — base numbers from 5 to 27.

NOTE 2 During the development of the original test
method (Proceaure A) and the test method using reduced
titration solvent volume (Procedure B), cooperative testing
was done on samples covering a wide range of types of
oils, of additive concentrates which are used to prepare
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these oils, and of service conditions of the oils. Neverthe-
less it was not possible to cover the compiete range of base
numbers. It is reasonable to suppose that interpolation
within and extrapolation from the ranges actually tested will
not introduce serious errors in the precision.

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
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.

SO 385-1:1984, Laboratory glassware — Burettes —
Part 1: General requirements.

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

3 Definition

For the purposes of this International Standard, the
following definition applies.

3.1 base number: The quantity of perchioric acid,
expressed in terms of the equivalent number of milli-
grams of potassium hydroxide, required to titrate 1 g
of sample dissolved in the specified solvent to a
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well-defined inflection point as specified in this Inter-
national Standard.

4 Principle

4.1 The test sample is dissolved in an essentially
anhydrous mixture of chlorobenzene and glacial acetic
acid and titrated with a standard volumetric solution
of perchloric acid in glacial acetic acid using a
potentiometric titrimeter. A glass indicating electrode
and a calomel reference electrode are used, the latter
being connected with the test sample solution by
means of a salt bridge. The meter readings are plotted
against the corresponding volumes of titrating sol-
ution, and the endpoint is taken as the last inflection
in the resulting curve.

4.2 Procedure A uses 120 mi of titration solvent;
Procedure B uses 60 ml of titration solvent. In ad-
dition, the two procedures use different equations for
the calculation of appropriate sample masses. Many
portions of Procedures A and B are identical. Only the
unigue portions are described separately for the two
procedures.

4.3 Occasionally certain used oils give no inflection
when titrated according to 4.1, in which case back-
titration with a standard volumetric acetous sodium
acetate solution titrant is carried out (see clause 11).

5 Reagents
During the analysis, use only reagents of recognized

analytical grade, and water equivalent to Grade 3 of
SO 3696.

5.1 Acetic acid, CH3COOH, glacial.

5.2 Acetic anhydride, (CH3—CO),0.

5.7 Titration solvent.

Add 1 volume of acetic acid {5.1) to 2 volumes of
chlorobenzene (5.3).

5.8 Perchloric acid, HCIO,, standard

volumetric acetous solution.

0,1 moljl

5.8.1 Preparation

Either mix 8,5 ml of perchloric acid (70 % to 72 %
mass fraction) with 500 ml of acetic acid (5.1) and
30 mi of acetic anhydride (5.2) or, if the titrant is pre-
pared using 60 % to 62 % mass fraction perchloric
acid, use 10,2 ml of 60 % to 62 % mass fraction per-
chloric acid and 38 ml of acetic anhydride or, if the
titrant is prepared using 57 % mass fraction perchloric
acid, use 11,8 ml of 57 % mass fraction perchloric
acid and 40 ml of acetic anhydride.

Avoid adding excess acetic anhydride to prevent
acetylation of any primary or secondary amines which
may be present in the sample under test.

Dilute to 1 000 ml with acetic acid (5.1) and allow the
solution to stand 24 h before standardization.

5.8.2 Standardization

5.8.2.1 Procedure A

Dry a quantity of potassium hydrogen phthalate (5.4)
in an oven at 120 °C for 2 h and allow it to cool. Take
0.1 g to 0,2 g of the potassium hydrogen phthalate
weighed to the nearest 0,1 mg, and dissolve it with
care in 40 ml of warm acetic acid (5.1). Add 80 ml of
chlorobenzene (5.3), cool, and titrate with the per-
chloric acid solution (5.8.1), using the electrode sys-
tem and procedures given in 8.1 to 84 and 9.4.
Detect the endpoint by the same procedure used for
the base number determination {see 10.2). Carry out
a blank titration on 40 m! of acetic acid plus 80 ml of
chlorobenzene (see 9.6).

5.3 Chlorobenzene, CgHsCl.
5.4 Potassium hydrogen phthalate, KHCgH,O,. 5.8.2.2 Procedure B
. Dry a quantity of potassium hydrogen phthalate (5.4)
5.5 Sodium carbonate, Na,CO3, anhydrous. in an oven at 120 °C for 2 h and allow it to cool. Take
0,05 g to 0,1 g of the potassium hydrogen phthalate
5.6 Sodium perchlorate, NaClO,, electrolyte. weighed to the nearest 0,1 mg and dissolve it with

Prepare a saturated solution of sodium perchlorate in
the acetic acid (5.1). An excess of undissolved sodium
perchlorate shall always be present at the bottom of
the solution.

276.2

care in 20 mi of warm acetic acid (5.1). Add 40 ml of
chlorobenzene (5.3), cool, and titrate with the per-
chioric acid solution (5.8.1) as described in 5.8.2.1.
Carry out a blank titration on 20 ml of acetic acid plus
40 ml of chlorobenzene (see 9.6).
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