BRITISH STANDARD BS 2000 :
Part 177 : 1996

Methods of test for

Petroleum and its
products

Part 177. Determination of acid number -
Potentiometric titration method

(Identical with IP 177/96)

D iy

L Uoclimant Sharing Bl
NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
E———————— BitiSh Standards

Full document details: BS 2000-177:1996


http://www.avadocuments.com/doc/bs-2000-177-1996
http://www.avadocuments.com/doc/bs-2000-177-1996

BS 2000 : Part 177 : 1996

National foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 29 February 1996.

This British Standard supersedes BS 2000 : Part 177 : 1993, which is withdrawn.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, 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 : 1996 is thus identical with IP 177/96.

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

© The Institute of Petroleum
& BSI 1996

The following BSI references
relate to the work of this
standard:

Committee reference PTI/13
Draft for comment 95/125293
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Determination of acid number - Potentiometric

BS 2000 : Part 177 : 1996

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 standard specifies procedures for determining
the acidic constituents in petroleum products and
lubricating oils (see note 1). The method resolves these
constituents into groups having weak-acid and strong-
acid ionization properties provided the dissociation
constants of the more strongly acidic compounds are at
least 1000 times those of the next weaker groups.

NOTE 1 In new and used lubricating 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
additives such as inhibitors and detergents.

1.2 The method may be used to indicate relative
changes that occur in a lubricating oil during use under
oxidizing conditions regardless of the colour or other
properties of the resulting oil (see note 2). Although the
titration is made under definite equilibrium conditions,
the method is not intended to measure an absolute
acidic property that can be used to predict performance
of a lubricating oil under service conditions. No general
correlation is known between acid number and the
corrosive tendency of oils toward metals.

NOTE 2 The acid number obtained by this standard may or may not be
numerically the same as that obtained in accordance with I[P 139").

2 Normative references

The following standard contains provisions which,
through reference in this text, constitute provisions of
this standard. At the time of publication, the edition
indicated was valid. All standards are subject to revision,
and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the
most recent edition of the standard indicated below.

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

3 Definitions

For the purposes of this standard, the following
definitions apply.

P 139, Petroleum products and lubricants - Neutralization
number - Colour-indicator titration method
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3.1 acid number: The quantity of base, in milligrams
of potassium hydroxide per gram of sample, required to
titrate a sample in the solvent from its initial meter
reading to a meter reading corresponding to a freshly
prepared non-aqueous basic buffer solution or a well-
defined inflection point as specified in the test method.

3.2 strong acid number: The quantity of base, in
milligrams of potassium hydroxide per gram of sample,
required to titrate a sample in the solvent from its initial
meter reading to a meter reading corresponding to a
freshly prepared non-aqueous acidic buffer solution or a
well-defined inflection point as specified in the test
method.

4 Principle

The sample is dissolved in a mixture of toluene and
propan-2-ol containing a small amount of water and
titrated potentiometrically with alcoholic potassium
hydroxide solution using a glass indicating electrode and
a calomel reference electrode. The meter readings are
plotted manually or automatically against the volume of
titrant added and the end point is taken only at a well-
defined inflection in the resulting curve. When no
definite inflection is obtained, the end point is taken at
the meter reading corresponding to the non-aqueous
basic buffer solution (acid number) or the acidic buffer
solution (strong acid number).

5 Reagents

During the analysis described in this standard, use only
reagents of recognized analytical reagent grade and
water conforming to grade 3 of 1SO 3696.

5.1 2,4,6-Trimethylpyridine (y-collidine), of 99%
minimum purity. Store over activated alumina and keep
in a brown glass bottle.

WARNING - 2.4,6-Trimethylpyridine (y-collidine)
is hazardous if swallowed, breathed or spilled on
skin or eyes. Wear chemical safety goggles,
neoprene or rubber gloves and apron. Use only in
a well-ventilated hood or wear an approved
respirator for organic vapour or a supplied-air
respirator. Do not take internally.

5.2 Buffer stock solution A. Accurately weigh
242g+0,1g of 24,6-trimethylpyridine (5.1) and
transfer to a 1 litre volumetric flask containing 100 ml of
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ACID NUMBER - POTENTIOMETRIC, IP 177

propan-2-ol (5.12). Using a 1 litre graduated cylinder,
add to the flask while continuously stirring its contents,
150/M, ml+5ml of hydrochloric acid solution (5.8),
where M, is the exact concentration, in moles per litre, of
the hydrochloric acid solution found by standardization.
Dilute to the 1000 ml mark with propan-2-ol (5.12), and
mix thoroughly. Use within 2 months.

5.3 Non-aqueous acidic buffer. Add 10 ml of buffer
stock solution A (5.2) to 100ml of titration solvent
(5.14). Use within 1 h.

5.4 4-Nitrophenol, pale yellow, with a melting point
of 96 °C to 97 °C. Store in a brown glass bottle.

5.5 Buffer stock solution B. Accurately weigh
27,8 g+0,1 g of 4-nitrophenol (5.4) and transfer to a 1
litre volumetric flask containing 100 ml of propan-2-ol
(5.12). Using a 250ml graduated cylinder, add to
the flask while continuously stirring its contents,
50/ M, ml+ 1 ml of potassium hydroxide solution (5.11),
where M, is the exact concentration, in moles per litre,
of the potassium hydroxide solution found by
standardization. Dilute to the 1000 ml mark with propan-
2-ol (5.12), and mix thoroughly. Use within 2 months.

5.6 Non-aqueous basic buffer. Add 10 ml of buffer
stock solution B (5.5) to 100 m! of titration solvent
(5.14). Use within 1 h.

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

5.7.1 Preparation. Mix 9ml of concentrated
hydrochloric acid [36 % (m/m)] with 1 litre of propan-
2-ol (5.12).

5.7.2 Standardization. Standardize frequently
enough to detect concentration changes of 0,0005 mol/|
by potentiometric titration of approximately 5ml
(accurately measured) of potassium hydroxide solution
(5.10) diluted with 125 ml of carbon dioxide free water.

5.8 Hydrochloric acid solution, c(HCl) =
0,2 mol/l, standard volumetric alcoholic solution.

-5.8.1 Preparation. Mix 18ml of concentrated
hydrochloric acid [36 % (m/m)] with 1 litre of propan-2-
ol (5.12).

5.8.2 Standardization. Standardize in accordance
with 5.7.2.

5.9 Potassium chloride electrolyte. P(epare a
saturated solution of pqtassium chloride (KCI) in water.

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

5.10.1 Preparation. Add 6 g of potassium hydroxide
(KOH) to approximately 1 litre of propan-2-ol (5.12).
Boil gently for 10 min to effect solution. Allow the
solution to stand for 2 days and then filter the
supernatant liquid through a fine sintered-glass funnel.
Store the solution in a chemically resistant bottle.
Dispense in such a manner that the solution is protected
from atmospheric carbon dioxide (CO,) by means of a
guard tube containing soda lime or non-fibrous soda
silicate absorbent (e.g. Ascarite, Carbosorb or Indecarb),

and such that it does not come into contact with cork,
rubber or saponifiable stopcock grease.

5.10.2 Standardization. Standardize frequently
enough to detect concentration changes of 0,0005 mol/I
by potentiometric titration of weighed quantities of
potassium acid phthalate dissolved in carbon dioxide
free water.

5.11 Potassium hydroxide solution, c(KOH) =
0,2 mol/l, standard volumetric alcoholic solution.

5.11.1 Preparation. Add 12g to 13 g of potassium
hydroxide (KOH) to approximately 1 litre of propan-2-ol
(5.12). Boil gently for 10 min to effect solution. Allow
the solution to stand for 2 days and then filter the
supernatant liquid through a fine sintered-glass funnel.
Store in accordance with 5.10.1

5.11.2 Standardization. Standardize as specified in
5.10.2.

5.12 Propan-2-ol, maximum  water
content 0,1 % (V/V).

anhydrous,

NOTE 3 If adequately dry reagent cannot be procured, the reagent can
be dried by distillation through a multiple-plate column; the first 5% of
material distilled overhead is discarded and the remaining 95 % is used.
Drying may also be accomplished using molecular sieves such as Linde
type 4A, by passing the solvent upward through a molecular sieve
column using one part of molecular sieve per 10 parts of solvent.

5.13 Toluene.

5.14 Titration solvent. Add 500 ml of toluene (5.13)
and 5ml of water to 495 ml of propan-2-ol (5.12).
Prepare the titration solvent in large quantities, and
determine its blank value daily by titration prior to use.

5.15 Cleaning solution, approximately 8g/I of
ammonium peroxydisulfate [(NH,),S;0.] in concen-
trated sulfuric acid.

WARNING - Ammonium peroxydisulfate is a
strong oxidizing agent.

6 Apparatus
6.1 Apparatus for manual titration

6.1.1 Potentiometric titrimeter. A voltmeter or
potentiometer that operates with an accuracy of
+0,005 V and a sensitivity of +0,002V over a range of
at least +0,5V, when the meter is used with glass
(6.1.2) or calomel (6.1.3) electrodes and when the
resistance between the electrodes falls within the range
from 0,2 MQ to 20 MQ. The meter shall be protected
from stray electrostatic fields such that no permanent
change in the meter readings over the entire operating
range is produced by an earthed lead touching any part
of the exposed surface of the glass electrode, the glass
electrode lead, the titration stand or the meter.

NOTE 4 An appropriate apparatus may consist of a continuous-reading
electronic voltmeter with specified range, accuracy and sensitivity that is
designed to operate on an input of less than 5x10 '?A when an
electrode system having 1000 MQ resistance is connected across the
meter terminals. The apparatus may be provided with a metal shield
connected to the ground and also provided with a satisfactory terminal to
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