
Steel — Determination of oxygen — 
Infrared absorption method after 
fusion under inert gas (Routine 
method)
Aciers — Détermination de l'oxygène — Méthode par absorption 
dans l'infrarouge après fusion sous gaz inerte (Méthode de 
routine)

FINAL DRAFT
International 
Standard

ISO/FDIS 24476
ISO/TC 17/SC 1

Secretariat: JISC

Voting begins on:  
2024-01-23

Voting terminates on:  
2024-03-19

Reference number 
ISO/FDIS 24476:2024(en)

RECIPIENTS OF THIS DRAFT ARE INVITED TO SUBMIT, 
WITH THEIR COMMENTS, NOTIFICATION OF ANY 
RELEVANT PATENT RIGHTS OF WHICH THEY ARE AWARE 
AND TO PROVIDE SUPPOR TING DOCUMENTATION.

IN ADDITION TO THEIR EVALUATION AS  
BEING ACCEPTABLE FOR INDUSTRIAL, TECHNO
LOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT 
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE 
TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL 
TO BECOME STAN DARDS TO WHICH REFERENCE MAY BE 
MADE IN NATIONAL REGULATIONS.

© ISO 2024

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/FDIS 24476

https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476

https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476


ii

ISO/FDIS 24476:2024(en)

 
© ISO 2024 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2024
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

Steel — Determination of oxygen — 
Infrared absorption method after 
fusion under inert gas (Routine 
method)
Aciers — Détermination de l'oxygène — Méthode par absorption 
dans l'infrarouge après fusion sous gaz inerte (Méthode de 
routine)

FINAL DRAFT
International 
Standard

ISO/FDIS 24476
ISO/TC 17/SC 1

Secretariat: JISC

Voting begins on:  

Voting terminates on:  

Reference number 
ISO/FDIS 24476:2024(en)

RECIPIENTS OF THIS DRAFT ARE INVITED TO SUBMIT, 
WITH THEIR COMMENTS, NOTIFICATION OF ANY 
RELEVANT PATENT RIGHTS OF WHICH THEY ARE AWARE 
AND TO PROVIDE SUPPOR TING DOCUMENTATION.

IN ADDITION TO THEIR EVALUATION AS  
BEING ACCEPTABLE FOR INDUSTRIAL, TECHNO
LOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT 
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE 
TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL 
TO BECOME STAN DARDS TO WHICH REFERENCE MAY BE 
MADE IN NATIONAL REGULATIONS.

© ISO 2024

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/FDIS 24476

https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476

https://www.iso.org
https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476


ISO/FDIS 24476:2024(en)

Foreword ....................................................................................................................................................................................................................................................iv
1 Scope ............................................................................................................................................................................................................................................. 1
2 Normative references ................................................................................................................................................................................................. 1
3	 Terms	and	definitions ................................................................................................................................................................................................ 1
4 Principle .................................................................................................................................................................................................................................... 1
5 Reagent and materials ............................................................................................................................................................................................... 1
6 Apparatus ................................................................................................................................................................................................................................ 2
7 Sampling ................................................................................................................................................................................................................................... 2
8 Procedure ................................................................................................................................................................................................................................ 2

8.1 General ........................................................................................................................................................................................................................2
8.2 Test sample and sample preparation ...............................................................................................................................................3
8.3 Blank test ..................................................................................................................................................................................................................3
8.4 Calibration ...............................................................................................................................................................................................................4

8.4.1 General .....................................................................................................................................................................................................4
8.4.2 Plotting the calibration curve ..............................................................................................................................................4

8.5 Determination ......................................................................................................................................................................................................4
9 Expression of results ................................................................................................................................................................................................... 5

9.1 Method of calculation ....................................................................................................................................................................................5
9.2 Precision ....................................................................................................................................................................................................................5

10 Test report .............................................................................................................................................................................................................................. 6
Annex A (informative)  Features of commercial resistive electrode furnaces and oxygen 

analysers .................................................................................................................................................................................................................................. 7
Annex B (informative)  Additional information on the international interlaboratory test ................................. 9
Annex C (informative)  Graphical representation of precision data .......................................................................................... 10
Bibliography ......................................................................................................................................................................................................................................... 11

iii

 
© ISO 2024 – All rights reserved

Contents Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/FDIS 24476

https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476

https://standards.iteh.ai/catalog/standards/iso/1a03a7b6-db25-494a-bae4-32bac9bda5c9/iso-fdis-24476


ISO/FDIS 24476:2024(en)

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 
ISO 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, 
governmental 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.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 1, Methods of 
determination of chemical composition.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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FINAL DRAFT International Standard ISO/FDIS 24476:2024(en)

Steel — Determination of oxygen — Infrared absorption 
method after fusion under inert gas (Routine method)

1 Scope

This document specifies a routine method after fusion under inert gas for the determination of oxygen in 
steel.

The method is applicable to contents of oxygen between 0,001 % (mass fraction) and 0,02 % (mass fraction).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies.

ISO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical composition

3	 Terms	and	definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at https:// www .electropedia .org/ 

4 Principle

Fusing of a test portion in a single-use graphite crucible under an inert gas stream (He or Ar) at a minimum 
temperature of 2 000 °C. The sample is melted in a graphite crucible. The released oxygen combines with 
carbon to form carbon monoxide.

Depending on the instrument design, the carbon monoxide is oxidized to carbon dioxide or left as carbon 
monoxide and swept by the inert gas stream to an infrared detector.

The detector output is compared to that obtained from similar certified reference materials and is displayed 
as oxygen content of the sample.

The calibration curve is established using steel certified reference materials (CRMs).

5 Reagent and materials

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade.

5.1 Helium or argon, of ultra-high purity, total impurity content 0,000 5 % (mass fraction) (99,999 % 
purity minimum by volume).
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5.2 Copper(II) oxide, on granulated support.

This reagent is used in some instruments to oxidize carbon monoxide to carbon dioxide. Use the purity 
specified by the instrument's manufacturer.

5.3 Magnesium perchlorate, (commercial designation: anhydrone), particle size: from 1,2 mm to 
2,0 mm.

This reagent is used in the instrument to absorb water. Use the purity specified by the instrument's 
manufacturer.

5.4 Sodium hydroxide on clay (commercial designation: ascarite), particle size from 0,6 mm to 
1,2 mm, for example.

This reagent is used in some instruments to absorb carbon dioxide. Use the purity specified by the 
instrument's manufacturer.

5.5 Appropriate solvent, suitable for washing greasy or dirty test samples, e.g. high-purity acetone

5.6 Steel reference materials (RMs), material, sufficiently homogeneous and stable with respect to one 
or more specified properties, which has been established to be fit for its intended use in a measurement 
process.

5.7	 Steel	 certified	 reference	 materials	 (CRMs), reference material (RM) characterized by a 
metrologically valid procedure for one or more specified properties, accompanied by an RM certificate that 
provides the value of the specified property, its associated uncertainty, and a statement of metrological 
traceability.

6 Apparatus

6.1 Oxygen analyser, may be obtained commercially from a number of manufacturers. Follow the 
manufacturer's instructions for the operation of the instrument.

Features of commercial instruments are given in Annex A.

6.2 Graphite crucible, single use. Use high-purity graphite crucibles suitable for use with the instrument.

6.3 Crucible tongs, for handling the graphite crucibles used.

6.4	 Glass-wool	filters.

7 Sampling

Carry out sampling in accordance with ISO 14284 or appropriate national standards for steel.

8 Procedure

WARNING — The risks involved when using an apparatus for fusing a test portion are mainly burn 
risks. It is therefore essential to use crucible tongs (6.2) and appropriate containers for the crucibles 
used.

8.1 General

Assemble the apparatus as recommended by the manufacturer. Make the required power, gas and water 
connections. Switch on the instrument and allow sufficient warm up time to stabilize.
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