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National foreword

This British Standard has been prepared under the direction of the Iron and Steel Standards Committee. It is identical
with 1SO 4695-1984 ‘Iron ores — Determination of reducibility’ 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 ‘British Standard’.

Cross-references

International standards Corresponding British Standards

1SO 3081-1973 B8S 5660 : 1979 Methods of sampling iron ores — Increment sampling — Manual method
(ldentical)

1SO 3083-1973 BS 5661 : 1979 Methods of testing iron ores — Preparation of samples
(ldentical)

The Technical Committee has reviewed the provisions of ISO 2597, to which reference is made in clause 9, and has
decided that they are acceptable for use in conjunction with this standard.

A related standard to 1SO 2597 is BS 4158 ‘Methods for the analysis of iron ores’ Part 1 ‘lron’.
1SO 3082 is at present at the stage of draft.

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

Determination of reducibility of iron ores

0 Introduction

The reducibility test method is one of several procedures used
to evaluate the behaviour of natural and processed iron ores
under specific conditions. The specific conditions invoived in
this test are: isothermal reduction; reduction in a fixed bed;
reduction by means of carbon monoxide; and a sample having
a specified size range.

The results of this test should be considered in conjunction
with the results of other tests, particularly those showing the
physical behaviour of materials during reduction.

The mathematical derivation of formulae for reducibility is in-
cluded for information only in the annex.

1 Scope and field of application

This International Standard specifies a method for determining
the reducibility expressed as reduction rate of natural iron ores
and agglomerates such as pellets or sinters.

2 References

ISO 2697, /ron ores — Determination of total iron content —
Titrimetric methods."

ISO 3081, /ron ores — Increment sampling — Manual
method.2

ISO 3082, /ron ores — Increment sampling and sample prepara-
tion — Mechanical method.3

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

1) At present at the stage of draft. (Revision of 1SO 2597-1973.)
2) At present at the stage of draft. (Revision of ISO 3081-1973.)
3) At present at the stage of draft.

4) At present at the stage of draft. (Revision ‘of ISO 3083-1973.)
5) 1mmHg = 0,133 3 kPa; 1 atm = 0,101 325 MPa
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3 Definition

For the purpose of this International Standard the following
definition applies:

3.1 reducibility: A measure of the ease with which oxygen
combined with iron can be removed from natural or processed
iron ores by a reducing gas, which is expressed as the rate of
reduction at an atomic ratio O/Fe = 0,9, relative to the iron(lll)
state.

4 Principle

Isothermal reduction of the test portion at a specified size range
in a fixed bed, at a temperature of 950 °C using a reducing gas
consisting of CO and N,.

Weighing of the test portion at specified time intervals.
Calculation of the degree of reduction relative to the iron(lll)

state and calculation of the rate of reduction at the oxygen/iron
ratio of 0,9.

5 Reducing gas
Gas volumes and flow rates used in this International Standard

are as measured at a temperature of 0 °C and at atmospheric
pressure {101,325 kPa).

The reducing gas shall consist of

CO 40 % 05 % (V/V)
N, 60 % 0,5% (V/V)
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Impurities in the reducing gas shall not exceed

Hy 02% (V/V)
CO, 02% (V/V)
0, 01% (V/V)
H,0 02 % (V/V)

6 Apparatus
The apparatus shall consist of the following
a) a system to supply and regulate the gases;

b) a reduction tube;

c) a weighing device to determine the oxygen loss at
regular intervals;

d) an electrically heated furnace to heat the test portion to
the specified temperature;

e) test sieves.

Figure 1 shows an arrangement of the reduction tube and the
furnace.

6.1 Reduction tube, made of non-scaling, heat resisting
metal to withstand temperatures of higher than 950 °C. The
perforated plate is mounted in the reduction tube for sup-
porting the test portion. The diameter of the sample bed shall
be75 £ 1 mm.

Figure 2 shows an example of the reduction tube.

6.2 Furnace, having a heating capacity sufficient to maintain
the entire test portion and the gas entering the bed at
950 + 10 °C.

6.3 Weighing device, capable of weighing the load to an
accuracy of 1 g. The weighing device shall be checked for sen-
sitivity at regular intervals.

6.4 Test sieves, conforming to test sieve standard specifica-
tions and having square mesh apertures of the following
nominal sizes:

16,0 mm, 12,5 mm and 10,0 mm.

7 Preparation of test sample

7.1 General

In case of commercial test, the test sample shall be prepared
according to 1SO 3082" or ISO 3083," from the sample for

physical testing which has been taken in accordance with
ISO 3081 or ISO 3082." The test sample shall be oven dried at
105 + 5 °C and cooled to room temperature before testing.

7.2 Sample for reducibility test

A quantity of test sample sufficient to provide at least five 500 g
test portions shall be prepared as follows:

a) Pellets

The test sample in the size range of 10,0 mm to 12,5 mm
shall be obtained by sieving and, after sieving, only pellets
taken at random shall be used for the test.

b} Ore or sinters

The test sample in the size range of 10,0 mm to 12,5 mm
shall be prepared as follows:

Screen the sample on a 12,5 mm sieve and carefully crush
the plus 12,5 mm material until it all passes the 16,0 mm
sieve. Combine all fractions and remove by sieving the plus
12,5 mm and the minus 10,0 mm material from the sample.

NOTE — The reducibility of iron ores is a function of the size range of
the particles so that results obtained with this International Standard
will relate only to material in the size range 10,0 mm to 12,5 mm. If the
reducibility of an iron ore of a different size range is required, it shall be
obtained by a separate reducibility test or by other means. Using the
apparatus specified in this International Standard, iron ores with a
maximum diameter greater than 16,0 mm shall not be tested.

7.3 Sample for chemical analysis

A 500 g test portion shall be reserved for the determination of
total iron content and Fe(ll} content.

8 Test conditions

8.1 Flow rate of reducing gas

The reducing gas (clause 5) flow rate shall, during the test
period, be maintained at 50 + 0,5 I/min.

8.2 Temperature of test

The test portion is reduced at a temperature of 950 °C.

The reducing gas shall be preheated before entering the test

portion to maintain the test portion at 950 + 10 °C during the
entire test period.

1} At present these International Standard do not specify any requirements applicable to this International Standard. An annex \ﬂ%(i%r:eflared for

the purpose in due course. mentS
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