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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 preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75% of the member
bodies casting a vote.

International Standard ISO 2598-2 was prepared by Technical Committee
ISO/TC 102, Iron ores, Sub-Committee SC 2, Chemical analysis.

This part of ISO 2598 cancels and replaces ISO 4686:1980, of which it
constitutes a technical revision.

ISO 2598 consists of the following parts, under the general title /ron
ores — Determination of silicon content:

— Part 1: Gravimetric methods
— Part 2: Reduced molybdosilicate spectrophotometric method

Annex A forms an integral part of this part of ISO 2598. Annexes B and
C are for information only.
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INTERNATIONAL STANDARD

ISO 2598-2:1992(E)

Iron ores — Determination of silicon content —

Part 2:

Reduced molybdosilicate spectrophotometric method

1 Scope

This part of 180 2598 specifies a reduced
molybdosilicate spectrophotometric method for the
determination of the silicon content of iron ores.

This method is applicable to silicon contents be-
tween 0,1 % (m/m) and 5,0 % (mm/m) in natural iron
ores, iron ore concentrates and agglomerates, in-
cluding sinter products, especially for ores contain-
ing fluorine.

The fluorine content of the sample does not affect
the determination.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 2598. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 2598 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

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

ISO 1042:1983, Laboratory giassware — One-mark
volumetric flasks.

ISO 3081:1986, lron ores — Increment sampling —
Manual method.

ISO 3082:1987, Iron ores — Increment sampling and
sample preparation — Mechanical method.
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1ISO 3083:1986, Iron ores — Preparation of samples
— Manual method.

ISO 7764:1985, Iron ores — Preparétion of predried
test samples for chemical analysis.
3 Principle

Decomposition of the test portion by fusion with
sodium tetraborate or a fusion mixture (carbonate
and tetraborate) and treatment with dilute nitric
acid.

Addition of ammonium molybdate to convert the
silicate into a molybdosilicate complex and re-
duction to molybdenum blue with ascorbic acid.

Spectrophotometric measurement of the absorb-
ance of the molybdenum blue complex at a wave-
length of approximately 600 nm.

4 Reagents

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

4.1 Sodium tetraborate (Na,B,0,), anhydrous.

4.2 Potassium nitrate (KNO,).

To be used as in note 6 of 7.4.1.

4.3 Fusion mixture.

Mix 100g of anhydrous sodium carbonate
(Na,COz)/anhydrous potassium carbonate (K,CO,)
mixture (1+1) with 30 g of anhydrous sodium
tetraborate (4.1) and 0,5 g of potassium nitrate {4.2).
4.4 Nitric acid, p 1,4 g/ml, diluted 1+ 9.
Documents
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4.5 Ammonium molybdate [(NH,);M0;0,,.4H,0],
solution, 120 g/I.

4.6 Oxalic acid (C,H,0,.2H,0), solution, 50 g/I.
4.7 Sulfuric acid, p 1,84 g/mi, diluted 1+ 3.

4.8 Ascorbic acid (C;HO;), solution, 20 g/l.

Prepare a fresh solution on the day of use.

4.9 Hydrogen peroxide, solution, 3 % (V/V).

Prepare by 1+ 9 dilution of hydrogen peroxide sol-
ution [30 % (V/V)].

To be used as in note 9 of 7.4.1.

410 Silicon standard solution, 50 pug Si/mil.

Calcine an appropriate quantity of silicon dioxide at
1 050 °C, cool, and weigh 53,5 mg + 0,1 mg into a
platinum crucible. Add 400 mg of iron{lll) oxide and
4 g of sodium tetraborate (4.1) or fusion mixture
(4.3) and mix.

Heat the mixture gently to a temperature of
1 100 °C (see 7.4.1) until a clear melt is obtained.

Cool and dissolve in 200 ml of nitric acid (4.4),
transfer to a 500 ml one-mark volumetric flask, dilute
to volume with water and mix.

411 Background solution.

In parallel with the silicon standard solution (4.10),
prepare a background solution from 4 g of sodium
tetraborate (4.1) or fusion mixture (4.3) and 400 mg
of iron{ll) oxide as described in 4.10, but without
adding silicon dioxide.

5 Apparatus

Ordinary laboratory apparatus, including one-mark
pipettes and one-mark volumetric flasks complying
with the specifications of ISO 648 and ISO 1042 re-
spectively, and

5.1 Platinum crucibles, of capacity 30 ml.

5.2 Muffle furnace, capable of maintaining a tem-
perature of approximately 1 100 °C.

5.3 Spectrophotometer, suitable for measurement
of absorbance at approximately 600 nm.
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6 Sampling and samples

6.1 Laboratory sample

For analysis, use a laboratory sample of minus
100 um particle size which has been taken in ac-
cordance with 1ISO 3081 or ISO 3082 and prepared in
accordance with 1SO 3082 or ISO 3083. In the case
of ores having significant contents of combined wa-
ter or oxidizable compounds, use a patrticle size of
minus 160 pm.

NOTE 1 A guideline on significant contents of combined
water and oxidizable compounds is incorporated in
1SO 7764.

6.2 Preparation of predried test samples

Thoroughly mix the laboratory sample and, taking
multiple increments, extract a test sample in such a
way that it is representative of the whole contents
of the container. Dry the test sample at
105 °C + 2 °C, as specified in ISO 7764. (This is the
predried test sample.)

7 Procedure

7.1 Number of determinations

Carry out the analysis at least in duplicate in ac-
cordance with annex A, independently, on one pre-
dried test sample.

NOTE 2 The expression “independently” means that the
second and any subsequent result is not affected by the
previous result(s). For this particular analytical method,
this condition implies that the repetition of the procedure
is carried out either by the same operator at a different
time or by a different operator including, in either case,
appropriate recalibration.

7.2 Test portion

Taking several increments, weigh, to the nearest
0,000 2 g, approximately 0,5 g of the predried test
sample obtained in accordance with 6.2.

NOTE 3 The test portion should be taken and weighed
quickly to avoid reabsorption of moisture.

7.3 Blank test and check test

In each run, one blank test and one analysis of a
certified reference material of the same type of ore
shall be carried out in parallel with the analysis of
the ore sample(s) under the same conditions. A
predried test sample of the certified reference ma-
terial shall be prepared as specified in 6.2.

NOTE 4 The certified reference material should be of
the same type as the sample to be analysed and the
properties of the two materials should be sufficiently
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