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Ammonium nitrate —

Part 7: Methods for determination of
nitrite content

NOTE It is recommended that this Part of BS 4267 be read in conjunction with the information in
the “General introduction”, published separately as BS 4267-0.

WARNING. Ammonium nitrate is a strong oxidizing agent. If necessary, break the test sample up by
crushing rather than grinding.
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Foreword

This Part of BS 4267 has been prepared under the direction of the Chemicals
Standards Committee. It supersedes clause 9 of BS 4267:1968, to which it is
technically equivalent and which has been deleted by amendment.

This standard describes methods of test only, and should not be used
or quoted as a specification defining limits of purity. Reference to this
Part should indicate that the methods of test used are in accordance
with BS 4267-7:1987.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

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

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 and 2, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Amd. No. Date of issue Comments
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1 Scope

This Part of BS 4267 describes methods for
determination of the nitrite content of ammonium
nitrate for industrial use. The method is applicable
to products with a nitrite content of not more

than 5 mg/kg.

NOTE The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Principle

Sulphanilic acid is diazotized by the nitrite present
in a test portion. The resulting diazo compound
obtained is coupled with Cleve’s acid to give a
magenta red colour which is measured
spectrometrically or visually.

3 Reagents

3.1 General. During the analysis, use only reagents
of recognized analytical grade and water complying
with BS 3978.

3.2 Glacial acetic acid, p = 1.05 g/mL.

3.3 Sulphanilic acid solution. Dissolve 0.5 g of
sulphanilic acid in 120 mL of water and add 30 mL
of the glacial acetic acid (3.2).

3.4 Cleve’s acid solution. Dissolve 0.2 g of Cleve’s
acid in 120 mL of water warming to 40 °C to aid
solution. Filter the solution, cool, add 12 mL of the
glacial acetic acid (3.2) and dilute to 150 mL with
water.

NOTE The usual reagent available commercially is
essentially 1-naphthylamine-7-sulphonic acid mixed with a
smaller quantity of 1-naphthylamine-6-sulphonic acid. The latter
has been found to be only half as sensitive as the former and it
may be necessary to exercise some selection to obtain satisfactory
sensitivity.

3.5 Sodium nitrite, standard solution, freshly
prepared, using freshly boiled water.

Dissolve 0.986 g of sodium nitrite, previously dried
at 105 °C, in water and dilute to 1 000 mL. Further
dilute 5.0 mL of this solution to 1 000 mL. 1 mL of

the second solution contains 1 Ug of nitrite nitrogen.

4 Apparatus
4.1 Ordinary laboratory apparatus

4.2 Spectrometer, capable of measuring absorbance
at a wavelength of approximately 525 nm and
provided with cells of 10 mm optical path length.

4.3 Seven Nessler cylinders, complying with BS 612.

4.4 Nine 50 mL stoppered measuring cylinders,
complying with BS 604.

5 Procedure
5.1 Test portion

According to the expected nitrite content weigh, to
the nearest 0.01 g, a test portion containing up

to 15 g of nitrite nitrogen and, in any case, of mass
not more than 25 g.

5.2 Calibration

Prepare fresh calibration solutions as follows. Using
one of the measuring cylinders (4.4) for each
calibration solution, add

successively 0.0, 3.0, 6.0, 9.0, 12.0 and 15.0 mL of
the standard nitrite solution (3.5). Make up each
measuring cylinder to about 40 mL with water,
add 2 mL of the sulphanilic acid solution (3.3), mix
thoroughly and allow to stand at 22 + 1 °C for 20 min
to 30 min. Add 5 mL of the Cleve’s acid

solution (3.4), dilute to 50 mL with water, mix and
allow to stand for a further 20 min to 30 min

at 22 +1°C.

NOTE The 0.0 mL calibration solution is the reagent blank.
Using the spectrometer (4.2), measure the
absorbance of each calibration solution at
approximately 525 nm, with water as the reference.
Subtract the absorbance value of the reagent blank
from that of each calibration solution. Prepare a
calibration chart by plotting nitrite nitrogen (in pg)
against absorbance.

5.3 Determination

5.3.1 General. Carry out the determination at the
same time as the procedure described in 5.2,
following one of the methods described in 5.3.2
or 5.3.3.

5.3.2 Determination by spectrometer. Dissolve the
test portion (5.1) in a small amount of water and
transfer into one of the measuring cylinders (4.4).
Dilute the solution to 40 mL, add 2 mL of the
sulphanilic acid solution (3.3), mix thoroughly and
allow to stand at 22 £+ 1 °C for 20 min to 30 min.
Add 5 mL of the Cleve’s acid solution (3.4), dilute
to 50 mL, mix and allow to stand for a

further 20 min to 30 min at 22 + °C.
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Using the spectrometer (4.2), measure the
absorbance of this test solution at the wavelength
used in the calibration and with water as the
reference. Note the corresponding mass of nitrite
nitrogen (in pg) from the calibration chart.

5.3.3 Visual determination. Compare the colour of
the test solution prepared (see 5.3.1) with the series
of prepared colour standards (see 5.2) in matched
Nessler cylinders. Note the nitrite content of the
standard that most closely matches the test
solution.

6 Calculation and expression of results
6.1 Determination by spectrometer

Calculate the corrected absorbance from the
following expression:

A - A

where
A, 1s the absorbance of the test solution (5.3.2)
A, 1is the absorbance of the reagent blank (5.2).

Using the corrected value of the absorbance, read
the corresponding mass of nitrite from the
calibration chart.

The nitrite content, expressed as nitrite nitrogen, N,
in mg/kg, is given by the following expression:
mq
mg
where
m, 1s the mass of nitrite nitrogen found (in ug);
my 1s the mass of the test portion (5.1) (in g).

NOTE To convert the nitrite nitrogen content to ammonium
nitrite content, multiply the value by a factor of 4.57.

6.2 Visual determination
The nitrite content, expressed as nitrite nitrogen, N,
in mg/kg, is given by the following expression:
my
mq
where
my 1s the mass of the test portion (5.1) (in g);

m, 1s the mass of nitrite nitrogen in the closest
matching calibration standard (5.3.3) (in yg).

7 Test report
The test report shall include the following
information:

a) an identification of the sample;

b) a reference to this British Standard,
i.e. BS 4267-7:1987;

c¢) the results expressed in accordance with 6.1
or 6.2;

d) any unusual features noted during the
determination;

e) any operation not included in this Part of
BS 4267 or regarded as optional.

© BSI 10-1999



BS 4267-7:1987

Publications referred to

BS 604, Specification for graduated glass measuring cylinders.
BS 612, Specification for Nessler cylinders.
BS 3978, Specification for water for laboratory use.

© BSI 10-1999



BS 4267-7:
1987

BSI
389 Chiswick High Road

London
W4 4AL

BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It 1s the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it 1s BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: 020 8996 7002. Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.




