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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 I Methods for analysis and testing’. BS 2000 : Part 129 is thus identical with IP 129/81. IP 129/64 was
previously published in A5 format as BS 4706* 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* Now withdrawn.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 129,/81)

SCOPE

1. This method is intended for the determination of the bromine number of NOTE toclause 1. BS 4349 is identical
liquid petroleum products substantially free from butanes and butenes. It is  withIP 123 and will be fe-ﬂumvberedin
generally applicable to liquid petroleum products that fall in the following limits; ~ duecourse.as BS 2000 : Part 123.

90% distillation point, °C, Bromine number,
ASTM D86-IP 123 max’

Under 205 115

205 to 327 15

The bromine number does not correspond necessarily to a true content of
unsaturates, since sulphur compounds and certain polycyclic aromatic
hydrocarbons are reported to react with bromine.

NOTE 1: The reported behaviour of the main hydrocarbon types is as follows:

Level of bromine number obtained

Hydrocarbon type with pure reference conipounds?

Paraffins Zero bromine number

Straight-chain olefins Theoretical

Branched-chain olefins Mostly higher than theoretical

Cyclic olefins Theoretical

Non-conjugated dienes Not assessed

Non-conjugated cyclic dienes Theoretical

Conjugated dienes Lower than theoretical

Aromatics with unsaturated side chains Not assessed

Aromatics, monocyclic Zero bromine number

Aromatics, bicyclic Zero bromine number

Aromatics, polycyclic Mostly higher than theoretical

Naphthenes Zero bromine number
DEFINITION

2. The Bromine Number is the number of grams of bromine consumed by
100 g of the sample when reacted under given conditions.

OUTLINE OF METHOD

3. The sample, dissolved in 1,1,1-trichloroethane, is treated at room
temperature with an excess of bromide-bromate solution in the presence of glacial
acetic acid. The excess bromine is reduced with potassium iodide and the
liberated iodine determined by titration with sodium thiosulphate solution.

APPARATUS
4. lodine Number Flasks — 500 ml, glass-stoppered. NOTE to clause 4. lodine flasks
complying with BS 2735 are suitable.
REAGENTS .
. NOTE to 5(a). 1.1.1-trichloroethane
5. (@) 1'.1’1 ‘Trwhlom_ethane(CIﬁCCIl)' complying with BS 4487 is suitable.
(b) Acetic Acid — glacial. NOTE to 5(b). Glacial acetic acid

(c) Sodium Thiosulphate Solution — approx 0.1 N accurately standardized.  complying with BS 576 is suitable.
Dissolve 25 g of Na,S,0;-5H,0 in water and add 0.01 g of Na,CO, to stabilize
the solution. Dilute to 1 litre and mix thoroughly by shaking. Standardize by any
accepted procedure that determines the normality with an error not greater than
+ 0.0002. Restandardize at intervals frequent enough to detect changes of 0.00G5
in normality.

(d) Potassium Iodide Solution ~ 150 g per litre.

(e) Starch Solution — 0.5%. Triturate 1g of soluble starch with 5 to 6 ml of
boiling distilled water. Add the suspension to 200 ml of boiling distilled water and
boil for 3 minutes. Allow to cool and decant the clear supernatant liquid into a
glass-stoppered bottle. Prepare fresh daily.

(f) Potassium Bromide—Bromate Solution — standard 0.5 N. Weigh out
exactly 51.0 g of potassium bromide and 13.92 g of potassium bromate, dissolve
in distilled water, and dilute the solution to 1 litre.

' These limits are imposed since the true precision of the method has been determined only up to Documents

these bromine numbers. .

? Based on data given in the appendix to ASTM former method D1158—59T. Document Sharing Hub
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PROCEDURE .

6. (a) Place 10 ml of 1,1,1-trichloroethane in a 50 m! volumetric flask and, by NOTE to 6(a). A flask and a pipette.
means of a pipette, introduce a quantity of sample as indicated in Table 1 ~ complying respectively with BS 1792
[Note 2]. Either obtain the weight of sample introduced by difference between the ~2nd BS 1383.are suitable.
weight (to the nearest milligram) of the flask before and after addition of sample
or, if the density is known accurately, calculate the weight from the measured
volume. Fill the flask to the mark with 1,1,1-trichloroethane and mix well
[Note 3]. Pipette a 5 ml aliquot of the solution into a SC0 ml iodine number flask
containing 50 ml of glacial acetic acid.

NOTE 2: Frequently, the order of magnitude of the bromine number of a sample is unknown. In
this case, a trial test is recommended using a 2 g sample in order to obtain the approximate
magnitude of the bromine number. This exploratory test is to be followed with another determina-
tion using the appropriate sample size as indicated in Table 1.

NOTE 3: The dilution of the sample may be made with glacial acetic acid in place of 1,1,1-tri-
chloroethane if desired. If the dilution of the sample is made with glacial acetic acid, the 5 ml aliquot
should be added to an iodine number flask containing 45 ml of glacial acetic acid and 5 mi of 1,1,1-
trichloroethane.

(b) Shield the flask from exposure to direct sunlight and keep it at a NOTE to6(b). A burette complying with
temperature of 20+ 5°C. Add bromide—bromate solution from a burette at arate  BS 846 issuitable.
of 1-2 drops per sec, swirling the contents of the flask constantly during the
addition. Continue adding the reagent until the reaction mixture assumes a yellow
colour [Note 4] that remains for at least 5 sec. Add an additional 1 mi of the
reagent as quickly as possible, stopper the flask, and continue swirling
immediately for 40 + 5 sec. At the end of this period place 5 ml of potassium
iodide solution in the lip of the flask and lift the stopper, allowing the solution to
flow slowly into the flask. Replace the stopper, shake vigorously, add 100 ml of
water, and shake again for 1 min. Titrate promptly with thiosulphate solution.

Near the end of the titration, add 1 ml of starch indicator solution and titrate
slowly to disappearance of the blue colour. The final drop shall be that which
removes the blue colour for not less than 30 sec. Discard the test if the back-
titration is less than 5 ml or greater than 10 ml of thiosulphate solution [Note 5].

TABLE 1. Sample size

Bromine number Sample size, g

0- 10 20-16
Over 10- 20 10- 8

Over 20- 50 5- 4
Over 50-100 2- 1.5
Over 100 1- 0.5

NOTE 4: The yellow colour produced should be equivalent to that obtained by adding 0.5 ml of
bromide—bromate solution to 50 ml of glacial acetic acid and 5 ml of 1,1,1-trichloroethane in a
similar flask.

NOTE 5: In certain cases, notably high-boiling samples, it is impossible to meet the requirements
of a § to 10 ml thiosulphate back-titration: in such cases, the results are indeterminate.

(c) Make duplicate blank determinations on each lot of reagents by repeating
the entire procedure but using 5 ml of 1,1,1-trichloroethane in place of the sample
[Note 6.

NOTE 6: In routine work no correction need be applied so long as the blank does not exceed
0.02 milli-equivalent of bromine. For work of highest accuracy, a correction should be applied if the
blank exceeds 0.01 milli-equivalent. The correction shall be made by substracting from the term
(VN-vn) in Section 7 the milli-equivalents of bromine consumed by the volume of 1,1,1-
trichloroethane actually present in the 5 ml aliquot of sample solution used in the analysis. This
volume may vary from 2.5 to 4.9 mi, depending upon the quantity of sample used.
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