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National foreword

This Section of has been prepared under the direction of the Iron and
Steel Standards Policy Committee and is identical with ISO 9684:1991 Iron
ores — Determination of vanadium content — Flame atomic absorption
spectrometric method, published by the International Organization for
Standardization (ISO).

Cross-references

International standard Corresponding British Standard

[SO 1042:1983 BS 1792:1982 Specification for one-mark volumetric
flasks
Identical)
_ Methods of sampling iron ores

[SO 3081:1986 Part 1:1987 Manual method of increment sampling
(Identical)

[SO 3082:198 Part 2:1987 Mechanical method of increment sampling
and sample preparation
(Identical)

[SO 3083:1986 BS 5661:1987 Method for preparation of samples of iron
ores by manual means
(Identical)

[SO 7764:1985 Analysis of iron ores

Part 1:1988 Method for the preparation of pre-dried test
samples for chemical analysis
(Identical)

The Technical Committee has reviewed the provisions of [SO 64§, to which
normative reference is made in the text, and has decided that they are acceptable
for use in conjunction with this standard. A related British Standard to

ISO 648:1977 is BS 1583:1984 Specification for one-mark pipettes.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 to 10, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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ISO 9684:1991(E)

1 Scope

This International Standard specifies two flame
atomic absorption spectrometric methods for the

determination of the vanadium content of iron ores.

Method 1 is applicable to vanadium contents
between 0,005 % (m/m) and 0,05 % (m/m), and
Method 2 to vanadium contents

between 0,05 % (m/m) and 0,5 % (m/m) in natural
iron ores, iron ore concentrates and agglomerates,
including sinter products.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain

registers of currently valid International Standards.

IS0 648:1977, Laboratory glassware — One-mark
pipettes.

[SO 1042:1983, Laboratory glassware — One-mark

volumetric flasks.

[SO 3081:1984, Iron ores — Increment sampling —

Manual method.

[SO 3082:1987, Iron ores— Increment sampling and

sample preparation — Mechanical method.

[SO 3083:1986, Iron ores — Preparation of

samples — Manual method.

[SO 7764:198Y, Iron ores — Preparation of predried

test samples for chemical analysis.

3 Principle
3.1 Dissolution

Decomposition of the test portion by digestion with
hydrochloric acid in a polytetrafluoroethylene
(PTFE) beaker, addition of hydrofluoric and nitric
acids and evaporation to dryness. Addition of
hydrochloric and boric acids and evaporation to
dryness. Dissolution of the salts in hydrochloric and
nitric acids (Method 1), or hydrochloric acid
(Method 2), and filtration. Ignition and fusion of the
residue with sodium carbonate and dissolution of
the cooled melt in the test solution.

3.2 Determination
3.2.1 Extraction (Method 1 only)

Oxidation with cerium(IV) solution and addition of
orthophosphoric acid and sodium tungstate
solution. Extraction of the vanadium complex with
a 1 + 1 mixture of 1-pentanol and methyl isobutyl
ketone. Treatment of the solvent phase with water
and then ascorbic acid solution to return the
vanadium to an aqueous phase.

3.2.2 Measurement (Methods 1 and 2)

Addition of aluminium solution to the test solution
and dilution to volume. Aspiration into a dinitrogen
oxide-acetylene flame in an atomic absorption
spectrometer and measurement of the absorbance
at a wavelength of approximately 318,5 nm.

4 Reagents

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

4.1 Hydrochloric acid, p 1,16 g/ml to 1,19 g/ml.

4.2 Hydrochloric acid, p 1,16 g/ml to 1,19 g/ml,
diluted 1 + 1.

4.3 Hydrofluoric acid, p 1,13 g/ml, 40 % (m/m), or
p 1,19 g/ml, 48 % (m/m).

4.4 Nitric acid, p 1,4 g/ml.

4.5 Nitric acid, p 1,4 g/ml, diluted 1 + 1. (Method 1
only.)

4.6 Orthophosphoric acid, p 1,7 g/ml, diluted 1 + 2.
(Method 1 only.)

4.7 Sodium carbonate (NayCOs3), anhydrous
powder.

4.8 Boric acid (H3BOg).

4.9 Ammoniun cerium(IV) nitrate
[((NH,)9Ce(NOg)gl, 20 g/l solution. (Method 1 only.)

Dissolve 2,0 g of ammonium cerium(IV) nitrate in a
mixture of 15 ml of nitric acid (4.5) and 85 ml of
water.

4.10 Sodium tungstate (NagW0,.2H50), 165 g/l
solution. (Method 1 only.)

Dissolve 16,5 g of sodium tungstate dihydrate in
approximately 70 ml of water, dilute to 100 ml and
mix.

4.11 Ascorbic acid (CgHgOg), 10 g/l solution.
(Method 1 only.)

Prepare freshly for each series of tests.
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