
INTERNATIONAL
STANDARD

ISO
22489

First edition
2006-12-15

Reference number
ISO 22489:2006(E)

© ISO 2006

Microbeam analysis — Electron probe 
microanalysis — Quantitative point 
analysis for bulk specimens using 
wavelength-dispersive X-ray 
spectroscopy

Analyse par microfaisceaux — Analyse par microsonde de Castaing — 
Analyse quantitative ponctuelle d'échantillons massifs par spectrométrie 
X à dispersion de longueur d'onde

                                    



ISO 22489:2006(E)

ii © ISO 2006 – All rights reserved

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall
not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the
unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 • CH-1211 Geneva 20
Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47
E-mail copyright@iso.org
Web www.iso.org

Published in Switzerland

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 22489:2006(E)

© ISO 2006 – All rights reserved iii

Contents  Page

1 Scope ....................................................................................................................................................  1

2 Normative references ..........................................................................................................................  1

3 Abbreviated terms ...............................................................................................................................  2

4 Procedure for quantification ...............................................................................................................  2

4.1 General procedure for quantitative microanalysis ...........................................................................  2

4.2 Specimen preparation .........................................................................................................................  3

4.3 Calibration of the instrument .............................................................................................................  3

4.4 Analysis conditions ............................................................................................................................  4

4.5 Correction method based on analytical models ..............................................................................  7

4.6 Calibration curve method ...................................................................................................................  8

4.7 Uncertainty ...........................................................................................................................................  8

5 Test report ............................................................................................................................................  8

Annex A (informative) Physical effects and correction ...........................................................................  10

Annex B (informative) Outline of various correction techniques ...........................................................  11

Annex C (normative) Measurement of the -ratios in the case of “chemical effects” ...........................  13

Bibliography ...............................................................................................................................................  14

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 22489:2006(E)

iv © ISO 2006 – All rights reserved

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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22489 was prepared by Technical Committee ISO/TC 202, Microbeam analysis, Subcommittee SC 2,
Electron probe microanalysis.
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Introduction

Electron microanalysis is widely used for the quantitative analysis of elemental composition in materials. It is a
typical instrumental analysis and the electron probe microanalyser has been greatly improved to be user-
friendly. Obtaining accurate results with this powerful tool requires that it be properly used. In order to obtain
reliable data, however, optimum procedures must be followed. These procedures, such as preparation of
specimens, measurement of intensities of characteristic X-rays and calculation of concentrations from X-ray
intensities, are given, for use as standard procedures, in this International Standard.
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Microbeam analysis — Electron probe microanalysis — 
Quantitative point analysis for bulk specimens using 
wavelength-dispersive X-ray spectroscopy

1 Scope

This International Standard specifies requirements for the quantification of elements in a micrometre-sized
volume of a specimen identified through analysis of the X-rays generated by an electron beam using a
wavelength-dispersive spectrometer (WDS) fitted either to an electron probe microanalyser or to a scanning
electron microscope (SEM).

It describes:

— the principle of the quantitative analysis;

— the general coverage of this technique in terms of elements, mass fractions and reference specimens;

— the general requirements for the instrument;

— the fundamental procedures involved, such as specimen preparation, selection of experimental conditions,
the measurements, the analysis of these and the report.

This International Standard is intended for the quantitative analysis of a flat and homogeneous bulk specimen
using a normal incidence beam. It does not specify detailed requirements for either the instruments or the data
reduction software. Operators should obtain information such as installation conditions, detailed procedures for
operation and specification of the instrument from the makers of any products used.

2 Normative references

The following referenced documents are indispensable for the application 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 14594, Microbeam analysis — Electron probe microanalysis — Guidelines for the determination of
experimental parameters for wavelength dispersive spectroscopy

ISO 14595, Microbeam analysis — Electron probe microanalysis — Guidelines for the specification of certified
reference materials (CRMs)

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration laboratories

ISO 17470, Microbeam analysis — Electron probe microanalysis — Guidelines for qualitative point analysis by
wavelength dispersive X-ray spectrometry

ISO 22309:2006, Microbeam analysis — Quantitative analysis using energy-dispersive spectrometry (EDS)
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