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Méthodes d’essai du pétrole et des produits pétroliers
Partie 182. Acidité (inorganique) des produits pétroliers (méthode de titrage par indicateur coloré)

Verfahren zur Priifung von Erdol und Erdélprodukten
Teil 182. Anorganische Aciditit von Erdolprodukten (Farbindikator-Titration)

Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part O ‘General introduction’, 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 methods scheduled for
publication as Parts of BS 2000. When BS 2000 : Part O was first published in 1982, it included a list of more than 60
methods intended for publication in the first group of Parts of BS 2000; it is envisaged that Part 0 will be revised from
time to time to take account of the publication of additional methods.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’, which in 1987 was retitled by the IP as ‘Standard methods for
analysis and testing of petroleum and related products’. BS 2000 : Part 182 : 1991 is thus identical with IP 182/82.

IP 182 was first published as a British Standard as BS 4389. BS 4389 was subsequently withdrawn and IP 182 issued in the
BS 2000 series.

The present revision is based on the IP 1990 edition in which the IP designation is unchanged, but includes the following
principal changes from the edition used for BS 2000 : Part 182 : 1983:

(a) the quality of ethanol or IMS, and toluene to be used is specified (see clause 5);
(b) the concentration of the potassium hydroxide solution is given as a molarity instead of a normality.

It is intended to issue further revisions when necessary in line with changes that may be made in subsequent editions of
this IP method.

This Part of BS 2000 supersedes BS 2000 : Part 182 : 1983 which is withdrawn.

Caution. Attention is drawn to the safety precuations mentioned in Part O of this British Standard.
NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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BS 2000 : Part 182 : 1991

Method (identical with IP 182/82(88))

SCOPE

1. This method is intended to provide a measure of the inorganic (strong) acid
content of used and unused lubricating oils, fuel oils, and petrolatums. Misleading
results may be obtained with oils containing additives.

The results may not be numerically identical with those obtained when other
colour indicators or techniques are used.

DEFINITION

2. For the purpose of this test inorganic acids include all substances which can
be extracted from the sample with water and react with alkali under the conditions
of the test.

OUTLINE OF METHOD

3. The inorganic acids in the oil are extracted with boiling water in a specified
apparatus and, after separation of the aqueous and oil layers, are then titrated
with standardized alkali using a colour indicator.

APPARATUS
4. Extraction Apparatus — as specified in ASTM D2547 IP 248.

REAGENTS

5. (a) Standard Potassium Hydroxide Solution (0.1 M) — Dissolve 6 g potas-
sium hydroxide in 1litre of freshly distilled water and standardize against
standard acid solution, using the bromophenol indicator. The reagent should be
protected against carbon dioxide absorption and should be restandardized
periodically.

(b) Bromophenol Blue (0.04% solution) — Dissolve 0.4 g bromophenol blue in
200mL 95% ethanol or IMS660p. Add 6 mL 0.1 M potassium hydroxide
solution and make up to 1 litre with freshly distilled water. Ethanol and IMS,
complying with BS 507 and BS 3591 respectively, are suitable.

(¢) Toluene — conforming to BS 805/2 Nitration Grade.

PROCEDURE

6. (¢) Put 100 mL distilled water into the extraction apparatus and bring to
the boil. Switch off the heater. Dilute 25 g of the sample with 75 mL toluene and
add to the water. Reheat the mixture and boil fairly vigorously for 15 min. Turn
off the heater and allow the mixture to cool and to separate.

(b) Run off the separated aqueous layer and filter it through a 125 mm No. 42

Whatman or equivalent filter paper, collecting the filtrate in a clean, dry, glass
vessel.

(c) Take 50 ml of the filtrate [Note 1] and titrate it with standard potassium
hydroxide solution (0.1 M) using bromophenol blue as indicator.

NOTE I: If separation of the oil and water mixture is poor and the stipulated volume of extract is
not obtainable a smaller volume may be used for the titration, though results may be less precise.

CALCULATION AND REPORTING
7. (a) Calculate the inorganic acidity of the sample from the formula [Note 2]:

Inorganic Acidity (mg KOH/g)=45xMxT

where M =molarity of potassium hydroxide solution;
T=volume of potassium hydroxide solution in ml required to neutralize
50 mi of filtered extract.

NOTE 2: Where less than 50 ml of extract is titrated, see Note 1, the result must be multiplied by
50/v, where v is the volume in millilitres that is titrated. '

(b) Report the result to the nearest 0.01 mg KOH/g of sample as Inorganic
Acidity, IP 182.

PRECISION
8. The precision of this method has not been determined.

*The use of industrial methylated spirits is governed by the Methylated Spirits Regulations 1987 (SI 1987, No. 2009). It is
to use duty-free ethanol received under the provisions of the Alcoholic Liquor Duties Act 1979, Section 10, for burposes fo

industrial methylated spirit is an acceptable alternative to ethanol.
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NOTE to Clause 4. BS 5290, which is the
implementation of EN 13, is technically
equivalent to IP 248, but is likely to be
withdrawn. The extraction apparatus is
therefore described in appendix A.

NOTE to 5(a). The designation of the
amount of substance concentration in
molarities (M) should be replaced by
concentration in moles per litre as

0.1 mol/L.

NOTES to 5(b).

1. The designation of the amount of
substance concentration in percentage
(%) should be replaced by concentration
in grams per litre as 0.4 g/L.

2. The preferred unit for expressing
concentration of alcohol is percentage
by volume; IMS *66 op corresponds to
95 % (V/V).

NOTE to 5(c). The use of asbestos is
specified in BS 805, which is now
withdrawn and the asbestos should be
replaced by an alternative.

NOTE to 6(c). See note to 5(a).

NOTE to 7(a). See note to 5(a).

NOTE to 7(b). Test results should
additionally be reported as having been
obtained in accordance with BS 2000 :
Part 182.
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