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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 0 “General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 50 methods scheduled to be published in this way in 1982, and provides general information on
safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part | Methods for analysis and testing’. BS 2000 : Part 136 is thus identical with IP 136/72 which was
reapproved in 1979. IP 136/72 was previously published in AS format as BS4709: Part 1* which has now been
re-numbered and issued in the BS 2000 series. It is intended to issue further revisions when necessary in line with changes
that may be made in subsequent editions of the IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard.

NOTE. The titles of the standards publications referred to in this Part of this British Standard are listed on the inside back cover.

* Now withdrawn.
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Method (identical with IP 136/72 (79)".2)

1. SCOPE

1.1. This method® of test is intended for determining the amount of
constituents in petroleum products that will saponify under the conditions of the
test. Since compounds of sulphur, phosphorus, the halogens, and certain other
elements which are sometimes added to petroleum products also consume alkali
and acids, the results obtained indicate the effect of these extraneous materials in
addition to the saponifiable material present. Results on products containing such
materials, on used internal-combustion-engine crank-case oils, and on used
turbine oils must be interpreted in this respect {Note 1].

NOTE 1: The materials referred to above, which are not normally considered saponifiable
matter, include inorganic or certain organic acids, most non-alkali soaps, etc. The presence of such
materials increases the saponification number above that of fatty saponifiable materials for which
the method is primarily intended. The odour of hydrogen sulphide near the end of the back-titration
in the saponification test is an indication that certain types of reactive sulphur compounds are
present in the sample. In the case of other reactive sulphur, chlorine, and phosphorus compounds,
and other interfering materials, no simple indication is given during the test. A gravimetric
determination of the actual amount of fatty acids is probably the most reliable method for such
compounds. ASTM D128 or IP 284/72(T) may be used to determine fatty acids gravimetrically.

2. DEFINITION

2.1. Saponification Number — the saponification number of an oil is the
number of milligrams of potassium hydroxide which is consumed by 1 g of oil
under the conditions of the test as prescribed in this method.

3. SUMMARY OF METHOD

3.1. A known weight of the sample, dissolved in methylethylketone, is heated
with a known amount of alcoholic KOH. The excess alkali is titrated with
standard acid and the saponification number calculated.

4. APPARATUS

4.1. Erlenmeyer Flask and Condenser — an Erlenmeyer flask, 250 ml or
300 ml capacity, alkali resistant, [Note 2] to which is attached an adequate
straight or mushroom-type reflux condenser. The straight-type condenser shall be
fitted to the flask with a ground-glass joint; the mushroom-type condenser shall fit
loosely to permit venting of the flask.

NOTE 2: The glassware must be chemically clean. It is recommended that flasks be cleaned with
chromic acid cleaning solution and rinsed with distilled water. Flasks which have become etched by

long use should not be used. Hard borosilicate glass (e.g. Pyrex or Kimax) is suitable. New flasks
sometimes give higher values. Blanks should be run concurrently on both new and old flasks.

4.2. Hot Plate — a suitable hot plate heated by either electricity or steam.

5. REAGENTS

5.1. Purity of Reagents — reagent grade chemicals shall be used in all tests.
Unless otherwise indicated, it is intended that all reagents shall conform to the
specifications of the Committee on Analytical Reagents of the American
Chemical Society, where such specifications are available, or to other such
recognized standards for reagent chemicals.* Other grades may be used provided
it is first ascertained that the reagent is of sufficiently high purity to permit its use.
without lessening the accuracy of the determination.

5.2. Purity of Water — unless otherwise indicated, references to water shall be.
understood to mean distilled water or water of equal purity..

! The present revision is a consolidation of ASTM Method D94—-62 and Method A of IP 136/65.
2 This method is under the joint jurisdiction of ASTM Committee D—2 on Petroleum Products and
Lubricants, and Committee D—27 on Electrical Insulating Liquids and Gases. In the IP, this
method is under the jurisdiction of the Standardization Committee.

3 Statements defining this test and its significance when applied to electrical insulating oils of mineral
origin will be found in ASTM Method D1117, Testing Electrical Insulating Oils. See Annual Book
of ASTM Standards, Part 40.

4 Reagent Chemicals, American Chemical Society Specifications, Am. Chemical Soc., Washington,
D.C. or, in the UK., proprietary specifications for Analytical Grade Chemicals. For suggestions on
the testing of reagents not listed by the American Chemical Society, see Reagent Chemicals and
Standards, by Joseph Rosin, D. van Nostrand Co., Inc. New York, N.Y., and the United States
Pharmacopeia or the British Pharmacopoeia.
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NOTE to note 1. BS 2000 : Part 284
(formerly BS 4709 : Part 2) is identical
with [P 284.

NOTE to 4.1. A conical flask and a
condenser, complying respectively with
BS 2734 and BS 5922, are suitable.

NOTE to 5.2. Water complying with
BS 3978 is suitable.
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5.3. Alcohol — purify 95% ethanol [Note 3], or 95% ethanol to which has been
added 10% by volume of methanol [Note 4], or absolute alcohol, with Ag,O in
the following manner: Dissolve 1.5 g of AgNO, in about 3 ml of water, add to
L litre of alcohol in a glass-stoppered bottle, and mix thoroughly. Dissolve 3 g of
KOH in 10 to 15 ml of warm alcohol. After cooling, add slowly to the alcoholic
AgNO, solution, stirring slightly. Allow the precipitated Ag,O to settle, siphon off
the clear solution, and distil on a steam bath.

NOTE 3: It has been found that 99% isopropyl alcohol may be ‘substituted for the purified

ethanol with entirely satisfactory results. This substitution is not permissible, however, in referee

tests. IMS 74 op may be used in place of 95% ethanol.

NOTE 4: This composition is available under the name of ‘US Treasury Department Specially
Denatured Formula 30 (Regulation No. 3 - 1938).” Formula 3A plus 5% methanol is an equivalent.

5.4. Alcoholic Potassium Hydroxide (0.5 N) — prepare approx 0.5 N solution
by dissolving KOH in the alcohol specified in Section 5.3. Allow the solution to
settle in a dark place. Filter the solution, allow to stand for 24 hours before using
[Note 9, Section 8.1.].

5.5. Standard Hydrochloric Acid Solution (0.5 N) — standardize frequently
enough to detect normality changes of 0.0005 [Note 9, Section 8.1.].

5.6. Phenolphthalein Solution; Neutralized — dissolve 1g of phenolphthalein
in 1o ml of alcohol (Section 5.3.). Neutralize to a faint pink colour with 0.1 N
alcoholic potassium hydroxide.

5.7. Methylethylketone, Technical Grade — this should be stored in dark or
brown bottles.

5.8. Naphtha — ASTM Precipitation Grade or Petroleum Spirit 60/80:
requirements for precipitation naphtha are given in Section 4 of the Method of
Test for Precipitation Number of Lubricating Oils, (ASTM Designation D91).’
Petroleum spirit should conform to the current IP specification.

6. BLANK DETERMINATIONS

6.1. A blank determination shall be made concurrently with each set [Note 6]
of one or more samples as follows. Measure accurately from a burette or
volumetric pipette [Note 10, Section 8.1.] into the Erlenmeyer flask 25 + 0.03 ml
of alcoholic KOH and 25 + 1 ml of methylethylketone. Connect the condenser to
the flask, and heat for 30 min [Note 11, Section 8.1.] after refluxing begins.
Immediately add 50 ml of the naphtha [Nuie 12, Section 8.1.], by cautiously
pouring the naphtha down the condenser (disconnect condenser if mushroom-
type is used); and titrate the blank while hot, without reheating, with 0.5 N HC],
using three drops of neutralized phenolphthalein indicator solution. -

NOTE 5: Pouring 50 ml of naphtha down the condenser at the end of the saponification not only
rinses the condenser but also cools the reaction mixture.

NOTE 6: Blank determinations should be run in duplicate on samples requiring the highest
accuracy. The precision data are based on duplicate blank determinations. A single blank is
sufficient for routine work.

When the indicator colour is discharged, add, dropwise, more indicator
solution. If this addition of indicator restores the colour, continue the titration,
making further dropwise additions of indicator, if necessary, until the end point is
reached [Note 7]. The end point is reached when the indicator colour is
completely discharged and does not immediately reappear upon further dropwise
addition of the indicator solution.

NOTE 7: Avoid emulsification of titration mixture, but ensure phase contact by swirling the flask
vigorously as the end point is approached.

7. SAMPLE

7.1. The size of the sample shall be so chosen that the back-titration is from 40
to 80% of the blank, except that the weight of the sample shall not exceed 20 g
[Note 8).

NOTE 8: The following sample sizes are suggested:

Saponification ~ Sample size
number grams
180 to 400 1
111t0 180 2
71to 110 3
31t070 5
16 to 30 10
Oto 15 20
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NOTE to 5.3. Ethanol and methanol,
complying respectively with BS 507 and
BS 506, are suitable.

NOTES to note 3. isoPropyl alcohol
and industrial methylated spirit,
complying respectively with BS 1595
and BS 3591, are suitable.

The preferred unit for expressing
concentration of alcohol is percentage
by volume; IMS 74 op corresponds to
99.23 % (V/V).

NOTE to 5.7. Butanone (methyl ethyl
ketone) complying with BS 1940 is
suitable.

NOTE to 5.8. The IP specification for
petroleum spirit 60/80 is given in

BS 2000 : Part 0 : Addendum 1.

NOTE to 6.1. Burettes and pipettes,
complying respectively with BS 846 and
BS 1583, are suitable.
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* Annual Book of ASTM Standards, Part 23.
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