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ISO (the International Organization f%ndardization) is a worldwide federation of
national standards bodies (ISO membe ies). The work of preparing International
Standards is normally carried out throug& technical committees. Each member
body interested in a subject for which a tec committee has been established has
the right to be represented on that committ ternational organizations, govern-
mental and non-governmental, in liaison with | Iso take part in the work.

Foreword

Draft International Standards adopted by the techr? ommittees are circulated to
the member bodies for approval before their acceptance )eTnternational Standards by
the ISO Council. They are approved in accordance with procedures requiring at
least 75 % approval by the member bodies voting. Q

International Standard ISO 4947 was prepared by Technical CQ)gittee ISO/TC 17,
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Users should note that all International Standards undergo revision froﬁne to time
and that any reference made herein to any other International Stand lies its
latest edition, unless otherwise stated.
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INTERNATIONAL STANDARD

1SO 4947-1986 (E)

Steel and cast iron — Determination of vanadium
content — Potentiometric titration method
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1 Scope and field o wlication
This International Standard spec@s a potentiometric titration
method for the determination of @ dium in steel and cast
iron. é
nts between 0,04

>,

2 Reference {p

The method is applicable to vanadium C
and 2 % (m/m).

ISO 377, Wrought steel — Selection and prepgtion of

samples and test pieces.

3 Principle

Dissolution of a test portion with appropriate acids. Addition of
hydrofluoric acid to keep tungsten in solution.

Oxidation of chromium and vanadium by potassium peroxy-
disulfate. Partial oxidation of chromium.

While checking the potential of the solution,

— reduction of chromium(VI) and vanadium(V) by am-
monium iron(ll) sulfate;

— oxidation of vanadium by slight excess of potassium per-
manganate; reduction of the excess permanganate by
sodium nitrite, and reduction of the excess sodium nitrite by
sulfamic acid.

Potentiometric titration of vanadium by ammonium iron(ll)
sulfate standard solution.

4 Reagents

During the analysis, unless otherwise stated, use only reagents
of recognized analytical grade and only distilled water or water
of equivalent purity, free from reducing or oxidizing activity.

4.1 Potassium peroxydisulfate (K,S,0g).
4.2 Hydrochloric acid, o about 1,19 g/ml.

4.3 Nitric acid, ¢ about 1,40 g/ml.

4
3

®E4.9 Potassium permanganate, 5 g/ solution.

4.4 Hydrofluoric acid, ¢ about 1,15 g/ml.

4.5 Sulfuric acid, ¢ about 1,84 g/ml, diluted 1 + 4.
4.6 Sulfuric acid, ¢ about 1,84 g/ml, diluted 1 + 50.
4.7 Orthophosphoric acid, ¢ about 1,70 g/ml.

4.8 Ammonium iron(l) sulfate [Fe(NH,),(S0,4),-6H,0],
solution in sulfuric acid medium.

Dissolve 40 g of ammonium iron(ll) sulfate hexahydrate in ap-

proximately 500 ml of water, add 20 ml of sulfuric acid, o about
1,84 g/ml, cool, make up the volume to 1 000 ml and mix.

@ Sodium nitrite, 3 g/I solution.

4.117Bultamic acid (NH,SOzH), 100 /1 solution.

This soluuo‘&'s stable for only one week.

4.12 Potass@- dichromate, standard reference solution.

Weigh, to the neares}f,001 g, approximately 1 g of potassium
dichromate (the hi t purity grade) previously dried at
150 °C until a cons Mmass is obtained on cooling in the
desiccator. Introduce the&hed mass into a 2560 mi beaker,
dissolve it in 20 ml of waser And add 160 ml of sulfuric acid
(4.5). Transfer the solution itatively into a 1 000 ml one-

mark volumetric flask, cool, di o the the mark with water
and mix.

4.13 Ammonium iron(ll) sulfate [Fe(NH4),(SO,4),-6H,0],
standard solution.

1 ml of this solution corresponds to approximately 1,275 mg of
vanadium.

4.13.1 Preparation of the solution

Dissolve 10 g of ammonium iron(ll) sulfate hexahydrate in ap-
proximately 500 ml of water, add 25 ml of sulfuric acid, ¢ about
1,84 g/ml, make up the volume to 1 000 ml and mix.



