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Foreword

This Subsection of BS 5551 has been prepared under the
direction of the Chemicals Standards Committee in order
to standardize the determination of phosphorus in
fertilizers.

For some years the United Kingdom has participated in
the standardization of methods of analysing fertilizers
through Subcommittee 4, Chemical analysis, of Technical
Committee 134, Fertilizers and soil conditioners, of the
International Organization for Standardization (1SO).
As international agreement is reached on the methods,
it is proposed to publish them as Sections of BS 55561.
The standard is published in four Parts, each Part being
subdivided into Sections and, where appropriate,
Subsections. The four Parts are

Part 1 Terminology and labelling

Part 2 Sampling

Part 3 Physical properties

Part 4 Chemical analysis.

Part 4 is to be divided into five Sections as follows.

Section 4.1 Determination of nitrogen

Section 4.2 Determination of phosphorus

Section 4.3 Determination of potassium

Section 4.4 Determination of water

Section 4.5 Determination of other constituents.
This Subsection of Part 4 is based on 1SO 7497-1984
‘Fertilizers — Extraction of phosphates soluble in mineral
acids’ published by the International Organization for
Standardization. The technical content of this Subsection
agrees with 1SO 7497 except that the brief details given in

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Full document details: BS 5551-4.2.2:1987

the international standard for preparing the test sample,
by grinding the laboratory sample, have been omitted
because the preparation of test samples will form the
subject of a new Section of BS 5551.

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

1 Scope

This Subsection of BS 5551 specifies two methods for the
extraction of phosphates soluble in mineral acids to
produce a test solution for subsequent use in the
determination of phosphates content. The two methods
use different acid mixtures; a mixture of hydrochloric acid
and nitric acid (method A) and a mixture of sulphuric acid
and nitric acid (method B).

Method A is a simple routine method which is not affected
by the presence of calcium. Method B, which is equivalent
to that in the Fertilizers (Sampling and Analysis)
Regulations 1978, can give problems due to the
precipitation of calcium sulphate during dilution.

The methods are otherwise applicable to all phosphate
fertilizers and to mineral phosphates containing low
amounts of organic matter.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back page.
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2 Method A. Method using hydrochloric
acid/nitric acid mixture

2.1 Principle

Dissolution of the phosphates present in the fertilizer or in
the mineral phosphate in a mixture of hydrochloric acid
solution and nitric acid solution.

2.2 Reagents

2.2.1 General. During the analysis, use only reagents of
recognized analytical grade and only water complying with
grade 3 of BS 3978.

2.2.2 Acid mixture. Add 3 volumes of nitric acid solution
(020 = 1.42 g/mL) to 1 volume of hydrochloric acid
solution (p,0 = 1.18 g/mL). Mix well, carefully add 4
volumes of water and mix again.

NOTE. This mixture should be prepared immediately before use.

2.3 Apparatus
2.3.1 Ordinary laboratory apparatus.

2.3.2 One-mark volumetric flask, of capacity 500 mL,
complying with class A of BS 1792.

2.4 Procedure

2.4.1 Test portion. Weigh, to the nearest 1 mg, 2.5 g of
the test sample and transfer it to a 400 mL beaker.

2.4.2 Extraction. Add 50 mL of the acid mixture (2.2.2)
to the test portion and cover the beaker with a clock-glass.
Bring the mixture to boiling and simmer for 30 min. Add
100 mL of water, bring to boiling and simmer for a further
15 min. Cool to room temperature.

Transfer the contents of the beaker quantitatively to the
one-mark volumetric flask (2.3.2) and dilute to the mark
with water. Mix carefully and filter the solution through

a dry, folded filter paper, free from phosphates. Reject the
first two portions, of approximately 30 mL each, of the
filtrate. Examine the second portion to ensure that it is
clear; if not, repeat the procedure using a further test
portion.

3 Method B. Method using sulphuric
acid/nitric acid mixture

3.1 Principle

Dissolution of the phosphates present in the fertilizer or in
the mineral phosphate in a mixture of sulphuric acid
solution and nitric acid solution.
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3.2 Reagents

3.2.1 General. During the analysis, use only reagents of
recognized analytical grade and only water complying with
grade 3 of BS 3978.

3.2.2 Sulphuric acid solution (p,9 = 1.84 g/mL).

3.2.3 Nitric acid solution (p,o = 1.42 g/mL).

3.3 Apparatus
3.3.1 Ordinary laboratory apparatus.
3.3.2 Kjeldahl flask, of capacity at least 500 mL.

3.3.3 One-mark volumetric flask, of capacity 500 mL,
complying with class A of BS 1792.

3.4 Procedure

3.4.1 Test portion. Weigh, to the nearest 1 mg, 2.5 g of
the test sample and transfer it to the Kjeldahl flask (3.3.2).

3.4.2 Extraction. Add 15 mL of water to the test portion
and mix so as to bring the test portion into suspension.
Add 20 mL of the nitic acid solution (3.2.3) and, carefully,
30 mL of the sulphuric acid solution (3.2.2).

As soon as the initial violent reaction has ceased, bring the
contents of the flask slowly to the boil and boil for 30 min.
Allow to cool and then add, carefully, with mixing, about
100 mL of water. Bring to the boil again and simmer for
15 min. Cool to room temperature.

Transfer the contents of the Kjeldahl flask quantitatively
to the one-mark volumetric flask (3.3.3). Dilute to the
mark with water and mix. Filter the solution through a
dry, folded filter paper, free from phosphates. Discard the
first portion, of approximately 30 mL, of the filtrate.

4 Testreport

The test report for the subsequent determination of the
phosphates content shall include the following information
relevant to the preparation of the test solution:
(a) all the information necessary for the complete
identification of the sample;
(b) a reference to this British Standard, i.e.
BS 5551 : Subsection 4.2.2, and the method used;
(c) any operations not specified in this British Standard,
or regarded as optional, as well as any incident likely to
affect the results of the determination of the phosphates
content.
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