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National foreword

This Part of BS 7020 has been prepared under the direction of the Iron and Steel Standards Committee. It is identital
with 1SO 6831-1986 ‘Iron ores — Determination of sodium and/or potassium contents — Flame atomic absorption
spectrometric method’ published by the International Organization for Standardization (1SO).

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

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.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘Part of BS 7020’.

Cross-references

International standard Corresponding British Standard

1ISO 1042-1981 BS 1792 : 1982 Specification for one-mark volumetric flasks
(ldentical)
BS 5660 Methods of sampling iron ores

1ISO 3081-1986 Part 1 : 1987 Manual method of increment sampling
(Identical)

1ISO 3082-1987 Part 2 : 1987 Mechanical method of increment sampling and sample preparation
(ldentical)

1SO 3083-1986 BS 5661 : 1987 Method for preparation of samples of iron ores by manual means
(ldentical)

1ISO 7764-1985 BS 7020 Analysis of iron ores
Part 1 : 1988 Method for the preparation of pre-dried test samples for chemical analysis
(ldentical)

The Technical Committee has reviewed the provisions of 1ISO 648, to which 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 1ISO 648 is BS 15683 ‘Specification for one-mark pipettes’.
The reference to 1SO 5725 is for information only.

Additional information. In clause 2 the footnotes to ISO 3082 and 1SO 3083 no longer apply as these standards have
now been published.

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

Part 14. Method for the determination of sodium and/or potassium contents: flame atomic

absorption spectrometric method

1 Scope and field of application

This International Standard specifies a flame atomic absorption
spectrometric method for the determination of the sodium
and/or potassium content of iron ores.

This method is applicable to a concentration range of 0,002 to
1,0 % (m/m)"V of sodium or potassium in natural iron ores,
and iron ore concentrates and agglomerates, including sinter
products.

2 References
ISO 648, Laboratory glassware — One-mark pipettes.

ISO 1042, Laboratory glassware — One-mark volumetric
flasks.

ISO 3081, /ron ores — Increment sampling — Manual method.

ISO 3082, /ron ores — Increment sampling and sample prepara-
tion — Mechanical method.?

ISO 3083, /ron ores — Preparation of samples — Manual
method.

ISO 7764, /ron ores — Preparation of predried test samples for
chemical analysis.

3 Principle

Decomposition of a test portion by treatment with hydrochloric
acid and hydrofluoric acid. Evaporation to dryness. Repetition
of the evaporation with a new portion of hydrochloric acid.
Dissolution with hydrochloric acid and appropriate dilution.
Aspiration into the air-acetylene flame of the atomic absorption
apparatus.

Measurement of the absorbance value obtained for sodium or
potassium in comparison with those obtained from calibration
solutions for sodium or potassium.

4 Reagents

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

NOTE — Reagents are to be selected or purified for the lowest possible
blank value.

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

4.2 Hydrofluoric acid, 40 % (m/m) (0 1,13 g/ml) or
48 % (m/m) (o 1,19 g/ml).

4.3 Hydrochloric acid, ¢ 1,16 to 1,19 g/ml, diluted 1 + 2.

4.4 Background solution.

Dissolve 43 g of high purity iron oxide powder# in 500 ml of
hydrochloric acid (4.1). Allow to cool and dilute with water to
1 000 mi.

4.5 Sodium, standard solution corresponding to 0,01 g of
Na per litre.

Pulverize about 4 g of high purity sodium chloride in an agate
mortar, dry in an oven at 105 to 110 °C for 2 h and allow to cool
to room temperature in a desiccator. Dissolve 2,542 g in water,
dilute with water to 1 000 ml in a volumetric flask and mix.

Transfer® 10,0 ml of this solution to a 1 000 ml volumetric
flask, dilute with water to the mark and mix.

Store this standard solution in a plastic bottle.

1 mi of this standard solution contains 10 pug of sodium.

4.6 Potassium, standard solution corresponding to 0,02 g
of K per litre.

1) The method has not been tested on ores containing more than 0,50 % (m/m) of sodium and 0,51 % (m/m) of potassium. (See annex B.)

2) At present at the stage of draft.
3) At present at the stage of draft. (Revision of ISO 3083-1973.)

4) Instead of iron oxide, the use of metallic iron with a suitable oxidant is permitted. (The alkali content of the oxidant shall be low.)
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Pulverize about 3 g of high purity potassium chloride in an
agate mortar, dry in an oven at 105 to 110 °C for 2 h and allow
to ccol to ambient temperature in a desiccator. Dissolve
1,907 g in water, dilute with water to 1 000 ml in a volumetric
flask and mix.

Transfer "' 10,0 ml of this solution to a 500 m! volumetric flask,
dilute with water to the mark and mix.

Store this standard solution in a plastic bottle.

1 m! of this standard solution contains 20 pg of potassium.

5 Apparatus

Ordinary laboratory equipment, including one-mark pipettes
and one-mark volumetric flasks complying with the specifica-
tions of ISO 648 and ISO 1042, respectively, and

5.1 Polytetrafluoroethylene (PTFE) beakers, of capacity
100 ml, provided with PTFE covers.

5.2 PTFE-coated magnetic stirring bars.

5.3 PTFE digestion bomb.

5.4 Plastic pipettes.

5.5 Plastic volumetric flasks and storage bottles.

5.6 Magnetic stirring hotplates.

NOTES
1 Platinum vessels may be used instead of PTFE beakers.

2 Except where stated, glass equipment shall be avoided, as it could
contaminate the solutions.

3 The caps of the plastic bottles should be of a type which does not
contain a separate wad insert. Such inserts usually contain a sodium
compound which will contaminate the solution.

4 In order to obtain reliable values, the equipment should be cleaned
and checked as follows :

a) Rinse all volumetric ware, including the pipettes used for
preparing the calibration solutions, with hydrochloric acid solution
(4.3) before use. Check calibration. regularly or as needed.

b) Clean PTFE vessels and stirring bars by stirring with 50 ml of
hydrochloric acid solution (4.3) and heating for 15 min. Reject the
rinsings and conduct a blank test in each vessel in turn exactly as
specified in 7.3. If any absorbance value is above the limit specified
in 7.3, the cleaning procedure should be repeated or acid reagents
of a higher purity should be used. At no stage should the stirring
bars be handled with the fingers.

c) Platinum vessels, exclusively used for alkali analyses according
to this International Standard, can be cleaned by the same method
as the PTFE vessels [see b)]. Otherwise, they must be pre-cleaned
by fusion with lithium tetraborate or lithium borate, until the absor-
bance readings fall to those for the lithium salt alone.

d) Rinse storage bottles with hydrochloric acid solution (4.3)
before use.

1) Glass equipment may be used.
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5.7 Atomic absorption spectrometer.

The atomic absorption spectrometer used will be satisfactory if
it meets the following criteria :

a) Minimum sensitivity — the absorbance of the highest
calibration solution (see 7.5.3) is at least 0,25.

b) Curve linearity — the slope of the calibration graph
covering the top 20 % of the concentration range
(expressed as a change in absorbance) is not less than 0,7 of
the value of the slope for the bottom 20 % of the concentra-
tion range determined in the same way.

c) Minimum stability — the standard deviation of the ab-
sorbance of the most concentrated calibration solution and
that of the zero calibration solution, each being calculated
from a sufficient number of repetitive measurements, are
less than 1,5 % and 0,5 % respectively of the mean value of
the absorbance of the most concentrated calibration solu-
tion.

NOTES

1 The use of a strip-chart recorder and/or digital read-out device is
recommended to evaluate these criteria and for all subsequent
measurements.

2 Instrument parameters will vary with each instrument. The follow-
ing parameters were successfully used in several laboratories and they
can be used as guidelines. Solutions were aspirated into an air-
acetylene flame of a premix burner:

Na K
Hollow cathode lamp, mA 10 10
Wavelength, nm 589,0 766,5
Air flow-rate, |/min 10 10
Acetylene flow-rate, |/min 2 2

In systems where the values shown for gas flow-rates do not apply, the
ratio of the gas flow-rates may still be a useful guideline.

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 accordance with 1SO 3081 or
1SO 3082 and prepared in accordance with 1SO 3082 or
1SO 3083. In the case of ores with significant contents of com-
bined water or oxidizable compounds, use a particle size of
minus 160 um.

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

6.2 Preparation of predried test samples

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