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Section 3.20 Méthode de détermination des types de phosphates

Analyse von konfektionierten Reinigungsmitteln
Teil 3. Quantitative Priifverfahren

Abschnitt 3.20 Verfahren zur Bestimmung der Phosphatarten

NOTE. It is recommended that this Section be read in conjunction with the information in the ‘General introduction’, published separately

as BS 3762 : Part 0.

Foreword

This Section of BS 3762 has been prepared under the
direction of the Chemicals Standards Committee and
supersedes method D11 of BS 3762 : 1964, which has
been deleted by amendment.

This standard describes a method of test only and should
not be referred to as a specification defining limits of
purity. Reference to the standard should indicate that the
method of test used is in conformity with BS 3762 :
Section 3.20.

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

1 Scope

This Section of BS 3762 describes a paper-chromatographic
method for the determination of phosphate types in liquid
and powder detergent formulations (including soap
powders). The types of phosphate considered are ortho-
phosphate, pyrophosphate, tripolyphosphate and ‘higher
phosphates’, the last term meaning those with four or more
phosphorus atoms per molecule or ion. Any trimeta-
phosphate is included with ‘higher phosphates’.

NOTE 1. The method described is based upon EDITHA
KARL-KROUPA, ‘Use of paper chromatography for differential

analysis of phosphate mixtures’, Analytical Chemistry, 28,
p. 1091 (1956).
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NOTE 2. It is known that chromatographic methods based on
ion-exchange columns with instrumental detectors and recorders
are widely used for determining phosphate types. But because of
the diversity of such equipment and certain limitations concerning
the recovery of higher phosphates, it is considered inappropriate
at present to issue a standard derived from one of these methods.

NOTE 3. The titles of the publications referred to in this Section
are given on the inside back page.

2 Principle

The various phosphates are separated by unidimensional
ascending chromatography on paper, the chromatogram
being developed for 3 h to 4 h in a mixture of acetone,
1,4-dioxan and aqueous trichloroacetic acid, partially
neutralized with ammonia.

The amounts of individual phosphates are determined by
cutting out the marked areas, extracting the phosphate and
converting it to orthophosphate by boiling with dilute
sulphuric acid solution. The phosphate is then determined
spectrometrically by complexing with molybdate and
reducing the complex with hydrazinium sulphate.

NOTE. The total phosphorus (V) oxide content, determined using
the method described in BS 3762 : Section 3.19, has to be known.
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3 Reagents

The reagents shall be of a recognized analytical grade.
Water complying with grade 3 of BS 3978 shall be used
throughout.

3.1 Acetone.

3.2 Amyl alcohol.
3.3 Diethyl ether.
3.4 1,4-dioxan.

3.5 Ammonium molybdate solution, 100 g/L of
(N H4 )6 MO7 024 .4H2 0.

3.6 Ammonium molybdate spray reagent. Mix 25 mL of
ammonium molybdate solution (3.5) and 18 mL of
sulphuric acid solution, ¢ (H, SO4) = 0.5 mol/L. Then add
2 mL of nitric acid, p = 1.42 g/L. Transfer to a spray (4.1).
Use within 5 days.

3.7 Reductant spray solution. Immediately before use,
mix equal volumes of reducing solution (3.7.1) and
ammonia solution (3.7.2).

3.7.1 Reducing solution. Dissolve 0.7 g of anhydrous
sodium sulphite in 20 mL of water, add 0.15 g of

4 -amino-3-hydroxy-naphthalene-1-sulphonic acid and

stir to effect solution. Dissolve 9 g of anhydrous disodium
disulphite in 160 mL of water, transfer both solutions to
the same 200 mL one-mark volumetric flask, dilute to the
mark and mix.

NOTE. This solution is stable for 6 months if stored in a cool
dark place.

3.7.2 Ammonia solution, c (NH3) = 7.5 mol/L.

3.8 Hydrazinium sulphate solution, 1.5 g/L.

3.9 Sodium hydroxide solution, ¢ (NaOH) = 1 mol/L.
3.10 Sulphuric acid solution, ¢ (H,SO4) =5 mol/L.

3.11 Trichloroacetic acid/ammonia solution. Dissolve

5 g of trichloroacetic acid in about 30 mL of water.

Add 10.0 mL of ammonia solution, c(NH3) = 1 mol/L,
transfer to a 50 mL one-mark volumetric flask, dilute to the
mark and mix.

3.12 Marker solution. Weigh 0.2 g of sodium dihydrogen
orthophosphate dihydrate, 0.5 g of tetrasodium pyro-
phosphate decahydrate, and 2.2 g of pentasodium
triphosphate hexahydrate (sodium tripolyphosphate
hexahydrate) or 1.7 g of the anhydrous compound.
Dissolve in water and dilute to 100 mL.

3.13 Bromophenol blue indicator solution.

3.14 Paper for chromatography, 315 mm x 3356 mm™,

*A Whatman No. 1 Chroma Paper or equivalent is suitable.
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4 Apparatus

Ordinary laboratory apparatus and the following are
required.

4.1 Chromatographic sprays (two are required), made of
acid-resistant material, e.g. glass, and capable of delivering
a fine mist.

4.2 Separating funnel, 250 mL.

4.3 Battery jar, approximately 150 mm internal diameter,
300 mm high, with plate glass lid.

4.4 Pipette, to deliver 5 pL.
4.5 Scissors, very clean and free from rust.

4.6 Oven, capable of being controlled at 100 + 5 °C,
containing a horizontal glass rod or other suitable support
for the paper (3.14).

4.7 Clips, e.g. clothes pegs, of wood or other solvent-
resistant material.

4.8 Forceps, very clean and free from rust.

4.9 Conical flasks (six are required), 50 mL, marked at a
level corresponding to 50 £ 1 mL.

4.10 Spectrometer, suitable for absorbance measurements
at 830 nm and provided with cells of optical path length
10 mm and 40 mm.

5 Procedure

5.1 Preparation of sample solution

Place sufficient sample to contain about 0.5 g of
phosphorus (V) oxide in a small beaker.

NOTE. The test portion need not be weighed, and quantitative
transfers are not necessary.

Dissolve the test portion in 50 mL of water, warming if
necessary, and pour into the 250 mL separating funnel
(4.2).

Add 25 mL of the amyl alcohol (3.2) and 25 mL of the
diethyl ether (3.3). Add a few drops of the bromophenol
blue indicator (3.13), then add the sulphuric acid
solution (3.10) drop by drop until the solution is yellow
plus two drops in excess. Shake for about 30 s, then allow
the phases to separate.

Run the lower layer into the original beaker. Add a few
more drops of the bromophenol blue indicator then add
the sodium hydroxide solution (3.9) until the solution
is blue, plus 0.5 mL in excess. Discard the organic layer.
CAUTION. Both layers contain diethyl ether which is
highly flammable.
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