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Abschnitt 4.3 Bestimmung des Kobaltgehaltes: Potentiometrisches Verfahren

National foreword Where the words ‘International Standard’ appear, referring
This Section of BS 5600 is identical with 1SO 3909 to this standard, they should be interptreted as ‘British
‘Hardmetals — Determination of cobalt — Potentiometric Standard".

method’.

Additional iﬁformation. This Section is one of a series that
Terminology and conventions. The text of the international comprises BS 5600. A list of the Sections of BS 5600

standard has been approved-as suitable for publication, appears in table 1 of the introduction and contents
without deviation, as a British Standard. Some terminology  (Section 1.1).

and certain conventions are not identical with those in
British Standards; attention is especially drawn to the
following.

Section 1.2 is a glossary of technical terms that have
particular application in the powder metallurgical industry

. and which are used in the Sections of this British Standard.
The comma has been used as a decimal marker. In British

Standards it is current practice to use a full point on the
baseline as the decimal marker.
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1 SCOPE

This International Standard specifies a potentiometric
method for the determination of the cobalt content of
hardmetals. :

2 FIELD OF APPLICATION
This method is applicable to

— carbides and binder metal powder mixtures, free
of lubricant,

— all grades of presintered or sintered hardmetals,

having a cobalt content exceeding 1 % (m/m).

3 PRINCIPLE

Oxidation of cobalt to the trivalent state in a strongly
ammoniacal solution with an excess of potassium hexa-
cyanoferrate{lll). Potentiometric back-titration of the
excess with cobalt sulphate solution.

4 INTERFERING ELEMENTS

The effect of interfering elements, for example vanadium
and manganese, shall be taken into account. Vanadium and
manganese are also oxidized by hexacyanoferrate(ll).
Vanadium reacts stoichiometrically and a correction can
be applied if the vanadium content is below 0,5 % (m/m).

Manganese reacts almost stoichiometrically up to
0,2 % (m/m) only if the sum of tantalum and niobum in the
hardmetal is less than 0,02 % (m/m). Above this tevel the
method is applicable only if the manganese content is less
than 0,03 % (m/m).

5 REAGENTS

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of equiv-
alent purity.

5.1 Ammonium sulphate.

5.2 Hydrochloric acid, p 1,19 g/ml.

5.3 Hydrofluoric acid, p 1,12 g/ml.

5.4 Nitric acid, p 1,42 g/ml.

5.5 Sulphuric acid, p 1,84 g/ml.

5.6 Ammonia solution, p 0,91 g/ml.

5.7 Ammonium citrate solution.

Dissolve 100 g of citric acid in 900 ml of water and add
100 ml of the ammonia solution (5.6).
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. cyanoferrate(l11) solution (56.9) in the following way.

5.8 Cobalt sulphate, standard reference solution contain-
ing 3 g of cobalt per litre. '

Prepare the solution from compact metallic cobalt, or
from- diammonium cobalt sulphate, or from cobalt sul-
phate. If necessary, establish the titre gravimetrically with
1-nitroso-naphthol-2, or electrolytically.

5.9 Potassium hexacyanoferrate(lll), standard volumetric
solution.
1 | should correspond to approximately 3 g of cobalt.

Dissolve 17 g of K5[Fe(CN)g]in 1 | of water.

Determine the relationship between the volumes of the
cobalt sulphate solution (5.8) and the potassium hexa-

5.9.1 Transfer into a 400 ml beaker 5 g of the ammonium

sulphate (5.1}, 40 ml of the ammonium citrate solution

(5.7), 50 to 100 ml of water, 80 m! of the cooled ammonia

solution (5.6), and from a burette approximately 9 ml of

the potassium hexacyanoferrate{lll) solution (56.9). Volume ‘
used : V3 ml.

Immediately titrate with the cobalt sulphate solution (5.8).
Volume used : V4 mi.

5.9.2 Calculate the relationship according to the formula

5.10 Methy! red indicator, 1 g/l solution, or indicator
paper for pH 3 to 5.

6 APPARATUS

Ordinary laboratory apparatus and

6.1 Potentiometric titration apparatus with stirrer or some ‘
other arrangement for agitating.

6.2 Platinum electrode.
6.3 Tungsten wire or any other reference electrode.

6.4 Burettes, of capacity 10 ml.

7 SAMPLING

7.1 The sample shall be crushed to a powder in a mortar
made of a material which does not alter the sample
composition. The powder shall pass a 0,18 mm sieve.

7.2 The analysis shall be carried out on two or three test
portions.
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