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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 
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.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.htmlwww.iso.org/iso/foreword.html. 

This document was prepared by Technical Committee ISO/TC 298, Rare earth. 

A list of all parts in the ISO 24181 series can be found on the ISO website. 

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.htmlwww.iso.org/members.html. 
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Introduction 

Atomic spectroscopy has been recognised as the most common technique for trace elemental determinations. 
Although atomic absorption spectroscopy is limited to determination of one element at a time, many elements 
are analysed routinely at the same time by inductively coupled plasma atomic emission spectroscopy (ICP-
AES), which utilises the inductively coupled plasma (ICP) as an excitation source for atomic emission 
spectrometry (AES). Several thousands of these instruments are in routine use throughout the world. 

ICP-AES is the most common technique for trace elemental determinations, particularly for the analysis of 
impurities. This method has been demonstrated to feature a linear response over a wide dynamic range, a low 
chemical interference/matrix effect, good stability and good reproducibility. It demonstrates a low detection 
limit and various sample introduction techniques are available for different sample analysis demands. 

In rare earth metals and oxides, during processing ores of rare earth elements, Aluminum(Al), calcium(Ca), 
magnesium(Mg), iron(Fe) and silicon(Si) are contained as impurities. ICP-AES is well-suited for the 
quantification of non-rare earth impurities in a matrix containing rare earth elements. Additionally, the ICP-
AES technique also offers high resolution for rare earth elements as rare earth elements exhibits line-rich 
emission spectra. 

This document provides a guide for chemical analysis of materials for producers, consumers, and traders in 
the field of rare-earth metals and their oxides. This document is anticipated to reduce discrepancies caused 
by inconsistencies in the analytical procedures used when working with rare earth metals and their oxides. iTeh Standards

(https://standards.iteh.ai)
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