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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of developing International
Standards is cafried out through ISO technical committees. Every member body
interested in a slibject for which a technical committee has been authorized has the
right to be repregented on that committee. International organizations, governmental
and non-governmental, in liaison with 1SO, also take part in the work.

Draft Internationpl Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council.

International Stahdard ISO 6437 was developed by Technical Committee 1ISO/TC 26,
Copper and copper alloys, and was circulated to the member bodies in April' 1982.

It has been apprpved by the member bodies of the following countries:

Australia France Poland

Belgium Germany, F.R. Romania

Brazil Hungary South Africa, Rep. of
Canada Iran Spain

Czechoslovakia Italy Sweden

China Japan Switzerland

Egypt, Argb Rep. of Netherlands Turkey

Finland Norway USSR

The member body of the following. country expressed disapproval of the document on
technical grounds:

USA
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Printed in Switzerland


https://standardsiso.com/api/?name=ed169fdd4aa5b9bc8a45ca5baf8f6a4a

INTERNATIONAL STANDARD

1ISO 6437-1984 (E)

Copper alloys — Determination of chromium content —

Titrimetric method

WARNING — Throughout this International Standard, normal precautions regarding the use of perchloric

acid in laboratory work shall be observed.

1 Scope¢ and field of application

This Interngtional Standard specifies a titrimetric method*for
the determination of the total chromium content of copper-
chromium glloys listed in International Standards.

The methodl is applicable to products having ‘chromium con-
tents betwegen 0,10 and 2,0 % (m/m).

2 Princlple

Dissolution [of a test portion followed by oxidation of the bulk
of chromiym by perchlofic_vacid in the presence of or-
thophosphqric acid to avoid loss of chromium. Oxidation of
residual chrpmium(lil)‘by potassium permanganate. Reduction
of chromium(VI1) bytiron(ll) solution, and determination of the
equivalence| point €ither using an indicator or by measuring the
change in pptéential as a function of the volume of titrant used.

3.5 Sulfuric acid, ¢ 1,83 g/ml.

3.6 Hydrochloric acid, solution, 1 + 20.

Dilute 5,0 ml of the hydrochloric acid (3.1) with 100 ml of water.

3.7 Orthophosphoric acid, solution , 1 + 2.

Dilute 100 ml of orthophosphoric acid, ¢ 1,70 g/ml, with 200 ml
of water.

3.8 Potassium permanganate, 2,5 g/| solution.

Dissolve 2,5 g of potassium permanganate in|water and dilute
to 1 000 ml.

3.9 Diphenylamine, 2 g/l in sulfuric aciT.

3 Reagents

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

3.1 Hydrochloric acid, ¢ 1,19 g/ml.
3.2 Nitric acid, ¢ 1,40 g/ml.
3.3 Hydrofluoric acid, 0 1,13 g/ml.

3.4 Perchloric acid, o 1,61 g/ml.

Dissolve 0,2 g of diphenylamine in 100 ml of sulfuric acid (3.5).

3.10 Potassium dichromate, standard solution cor-
responding to 1,733 g of Cr per litre.

Weigh, to the nearest 0,000 1 g, 4,903 3 g of potassium
dichromate (K,Cry0;).

Place in a beaker of suitable capacity and dissolve in reductant-
free water. Transfer quantitatively to a 1 000 ml one-mark
volumetric flask, dilute to the mark with reductant-free water
and mix.

1 mi of this standard solution contains 1,733 mg of Cr.
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3.11 Iron(ll) ammonium sulfate, 46 g/| solution in 1
mol/| sulfuric acid solution.

3.11.1 Preparation of the solution

Dilute 54 ml of the sulfuric acid (3.5) to 1 litre with water.
Dissolve 46 g of iron(ll) ammonium sulfate hexahydrate
[Fe (NH4)5(S0O4),"6H,0)] in a small amount of this solution,
then dilute to 1 000 ml with the same sulfuric acid solution.

1 ml of this solution is equivalent to approximately 2 mg of Cr.

4.2 Potentiometric titration apparatus.

5 Procedure

5.1 Test portion

Weigh, to the nearest 0,001 g, about 2 g of the test sample.

5.2 Dissolution of test portion

3.11.2 Standardization of the solution

3.11.2.1 Volumetric standardization with an indicator

Transfer 20 ml of|the potassium dichromate solution (3.10) to a
400 m! beaker. Afd 25 ml of the orthophosphoric acid solution
(3.7) and 150 ml| of water. Add 0,1 ml of the diphenylamine
solution (3.9) and titrate with the iron(ll) ammonium sulfate
solution (3.11) rgpidly at first until the purple colour appears,
then slowly until|the colour disappears.

The titre of the ifon(ll) ammonium sulfate solution, expressed

as milligrams of ¢ghromium per millilitre of solution, is given by
the formula

Cer = 74, X 1,733

where

Vi is the |volume, in millilitres, of the potassium
dichromate s¢lution (3.10) used;

V, is the vdlume, in millilitres, of the iron{ll}Sammonium
sulfate solutign (3.11.1) used in the titration:

3.11.2.2 Potentjometric standardization

Transfer 30 ml of|the potassium dighromate solution (3.10) to a
600 ml beaker containing 15 ml Gf-the sulfuric acid (3.5), 25 ml
of the orthophosrhoric acid solution (3.7), and about 330 m! of
water. Titrate us|ng the procedure specified in 5.4.2.

The titre of the ifon{fl) ammonium sulfate solution, expressed
as milligrams of £hromium per millilitre of solution, is given by

Transfer the test portion (5.1) to a 600 ml tall-form.bpaker (4.1).
Add 20 ml of the hydrochloric acid (3.1), 10 ml‘efythe nitric acid
(3.2), and 1 ml of the hydrofluoric acid “(3.3).| When ef-
fervescence ceases, add 10 ml of the/orthophosphoric acid
solution (3.7) and 30 ml of the perchloric-acid (3.4). Bring to the
boil and evaporate until thick whitg perchloric funjes appear.
Maintain until the test portion js-totally dissolved. Reduce the
heat and boil gently for 5 min..€ool. Add 30 ml of water and
boil for 5 min. Cool.

5.3 Oxidation ©f,residual chromium(lil)

Add 150 ml of\water to the solution (5.2), bring to the boil and
add 5 ml of ‘the potassium permanganate solution (3.8). Boil for
3 min., thén add 10 ml of the hydrochloric acid sglution (3.6)
and boilfor 15 min. Allow to cool.

5.4 Determination

5.4.1 Volumetric titration with indicator

To the test solution (5.3), add 25 ml of the orthgphosphoric
acid solution (3.7) and 0,1 ml of the diphenylam{ne solution
(3.9). Titrate rapidly with the iron(ll) ammonium dulfate solu-
tion (3.11) until a dark ultra-marine blue colour appears, then
slowly until the clear blue-green end-point is reached.

5.4.2 Potentiometric titration

Transfer the test solution (5.3) to a 600 ml tall-form beaker
(4.1). Add 20 ml of the sulfuric acid (3.5) and 25 ml of the or-
thophosphoric acid solution (3.7). Dilute to about ml with
water. Allow to cool, if necessary. Place the electfodes in the
solution, and, while stirring, titrate with the iron(ll)Jammonium
sulfate solution (3.11) until the potentiometric chahge occurs.

the formula in 3.TT.Z.T.

Daily standardization of the iron(ll) ammonium sulphate solu-
tion is required.

4 Apparatus

Ordinary laboratory apparatus, and

4.1 Beakers, capacity 600 ml, tall form.

Titrate slowly near the end-point. Using a platinum-saturated
calomel electrode, the change in potential is of the order of
200 mV, and lies between 900 and 700 mV.

5.5 Check test

Verify the validity of the application of the method using a stan-
dard material or a synthetic sample containing a known amount
of chromium and of composition similar to the material to be
analysed, and carrying out the procedure as specified in 5.1
to 5.4.

1) An International Standard dealing with the sampling of copper alloys is in preparation.
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6 Expression of results m is the mass, in grams, of the test portion.

The chromium content, expressed as a percentage by mass, is
given by the formula

VX oo 7 Test report

10m The test report shall include the following particulars:

where a) an identification of the sample;
V is the volume, in millilitres, of the iron(ll) ammonium b) the reference of the method used;
Squate olution (? 11) used in the datarmination (R A)' ) tha

s A b ol ok . A
€r—the-festhts-ana-the-method-of-expression used;

. . . . d) any unusual features noted during.thf determination:
cc, is the titre of the iron(ll) solution (3.11), expressed as v < nation

milligrams of chromium per millilitre of solution, calculated e) any operation not included in. this International Stan-
in3.11.2; dard or regarded as optional.

Fr
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