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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 IS0, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with ISQO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 4694 was prepared by Technical Committee ISO/TC 102,
Iron ares.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.
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INTERNATIONAL STANDARD

1SO 4694 : 1987 (E)

Iron ores — Determination of fluorine content —

lon-selective electrode method

1 Scope and field of application

This International Standard specifies an ion-selective electrode
method for the determination of the fluorine content of iron
ores.

This method is applicable to a concentration range of 0,005 to

1 % (m/m)" of fluorine in natural iron ores, and iron ore con-
centrates and agglomerates including sinter products.

2 References
IS0 648, Laboratory glassware — One-mark pipettes.

I1SO 1042, Laboratory glassware — One-mark volumetric
flasks.

1SQ 3081, /ron ores — Increment sampling — Manual method.

IS0 3082, Jron ores — Increment sampling and sample prepara-
tion — Mechanical method.

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

1SO 7764, Iron ores — Preparation of predried test samples for
chemical analysis.

3 Principle
Fusion of a test portion in sodium hydroxide and dissolution in
water and hydrochloric acid. Dry filtration followed by direct

potentiometric determination, using a fluoride ion electrode in
the presence of sodium citrate buffer.

4 Reagents

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

4.1 Sodium hydroxide, pellets, dry.

4.2 Sodium hydraxide, 300 g/l solution.

Dissolve 75 g of sodium hydroxide pellets in 250 m! of water.

4.3 Hydrochloric acid, ¢ 1,16 to 1,19 g/ml, free from
fluorine.

4.4 Hydrochloric acid, ¢ 1,16 t0 1,19 g/mli, diluted 1 + 2.

4,5 Sodium citrate, buffer solution,
C(N33C6H507'2H20) = 1 mol/l,

In a 1litre beaker dissolve 294,19 of tri-sodium citrate
dihydrate in about 800 mi of water. Adjust to pH 5,0 * 0,1
with hydrochloric acid (4.4).

Transfer to a 1 litre volumetric flask and dilute to the mark with
water.

NOTE - Alternatively, in the case of tri-sodium citrate §,5-hydrate,
use 357,2 g.

4.6 Fluorine, standard solutions.

All of the following solutions {4.6.1 to 4.6.5) shall be stored in
plastics bottles.

4,6.1 Standard solution A.
Dry a suitable quantity of sodium fluoride at 105 °C.

Dissolve 1,108 g of the dried sodium fluoride in water, transfer
to a 1 litre volumetric flask and dilute to the mark with water.

1 mi of this standard solution contains 500 g of fluorine.

4.6.2 Standard solution B.

Pipette 100,0 m! of solution A into a 500 mi volumetric flask,
and dilute to the mark with water.

1 ml of this standard solution contains 100 g of fluorine.

4.6.3 Standard solution C.

Pipette 50,0 mi of solution B into a 500 ml volumetric flask, and
dilute to the mark with water.

1) This method has been tested internationally on samples with fluorine contents ranging from 0,005 10 0,214 %Qﬂg&!mﬁﬂts
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Prepare this solution just before use,

1 mi of this standard solution contains 10 pig of fluorine.

4.6,4 Standard solution D.

Pipette 50,0 ml of solution C into a 500 ml flask, and dilute to
the mark with water,

Prepare this solution just before use.

1 ml of this standard solution contains 1 |ig of fluorine,

4.6,56 Standard solution E,

Pipette 50,0 m! of solution D into a 500 ml flask, and dilute to
the mark with water.

Prepare this solution just before use.

1 ml of this standard solution contains 0,1 yug of fluorine.

b5 Apparatus
NOTE — Unless otherwise indicated, any pipettes and volumetric

flasks shall be one-mark pipettes and volumetric flasks complying with
the specifications of 1ISO 648 and SO 1042,

Ordinary laboratory apparatus and

5.1 Silver crucibles, of capacity 100 ml.

NOTE -- Nickel crucibles can be used, possibly providing for overhead
stirring.

5.2 Plastics beakers, of capacity 100 mi, or plastics vials,
of capacity 50 ml.

5.3 Plastics volumetric flasks, of capacity 100 ml, cali-

brated at 20 °C and marked appropriately.

5.4 Magnetic stirrers, with polyethylene-covered stirring
bars, 2,56 ¢cm X 0,4 cm.

5.5 Plastics funnels.

5.6 pH meter - high impedance millivoltmeter, providing
digital readout to 0,1 mV,

5.7 Fluoride ion-selective electrode.

5.8 Calomel reference electrode.

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 ISO 3081 or
ISO 3082 and prepared in accordance with 1SO 3082 or
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IS0 3083. In the case of ores with significant contents of com-
hined water or oxidizable compounds use a particle size of
minus 160 Ym.

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 ISQ 7764, (This is the
predried test sample.}

7 Procedure

7.1 Number of determinations

Carry out the analysis at least in duplicate in accordance with
annex A, independently, on one predried test sample.

NOTE — 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 shall be carried out either by the same operator at a
different time or by a different operator including, in either case, ap-
propriate recalibration.

7.2 Check test

In each run, 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 material shall be prepared as
specified in 6.2,

NOTE — 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 similar to ensure that in either case no significant
changes in the analytical procedure become necessary.

When the analysis is carried out on several samples of the same

type of ore at the same time, the analytical value of one cer-
tified reference material may be used.

7.3> Test portion

Taking several increments, weigh the amount of the predried
test sample (6.2) specified in table 1.

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

Table 1 — Mass of test portion

Expected fluorine content, wg Mass of test portion

%/ m) mg
0,006 < wg < 0,02 500 + 0,2
0,02 < wg < 0,05 200 % 0,1

0,05 <wp<1
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