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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 documents 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).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

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 300, Solid recovered materials, including 
solid recovered fuels, in collaboration with the European Committee for Standardization (CEN) 
Technical Committee CEN/TC 343, Solid Recovered Fuels, in accordance with the Agreement on technical 
cooperation between ISO and CEN (Vienna Agreement).

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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Introduction

X-ray fluorescence spectrometry can be used as a fast method for a qualitative overview of ash forming 
elements and impurities. When calibration is based on reference materials or on matrix-matched 
homogeneous solid recovered fuel samples with known content, X-ray fluorescence spectrometry can 
be used for a quantitative analysis of the total content of the specified elements within different solid 
recovered fuels.

The quality of the results obtained depends very closely on the type of instrument used, e.g. bench 
top or high performance, energy-dispersive or wavelength-dispersive instruments. When selecting a 
specific instrument, several factors need to be considered, such as the matrices to be analysed, elements 
to be determined, detection limits required and the measuring time.

Due to the wide range of matrix compositions and the lack of suitable reference materials in the case 
of solid recovered fuels from various origin, it is generally difficult to set up a calibration with matrix-
matched reference materials. Therefore, it is important to use several homogenized solid recovered fuel 
samples with properties that sufficiently match the matrices of interest and whose content has been 
derived by independent measurement techniques, for example total digestion of solid recovered fuels 
and characterization of major and minor elements by measurement of digestion solutions with ICP-MS 
or ICP-OES, or by other techniques such as elemental analysis using combustion technology on sulfur or 
by combustion and ion chromatographic determination for chlorine.

This document describes two different procedures:

1)	 Quantitative analytical procedure for major elements of solid recovered fuels. The calibration is 
based on different reference materials and solid recovered fuel samples with known content.

The elements described as major elements of solid recovered fuels are in fact major elements of the 
fuel ashes more than of the fuels. The determination of these elements can be helpful to predict the 
melting behaviour and slagging of the ashes. Moreover, contamination of fuel with sand or soil is 
indicated by high values of several elements.

2)	 Total element characterization at a semiquantitative level for major and minor elements of solid 
recovered fuels. The calibration is based on matrix-independent calibration curves, previously set 
up by the manufacturer.

In general, the sensitivity of X-ray fluorescence is not sufficient for a determination of the content of 
minor elements (trace metals) in solid recovered fuels. However, it is possible to use determination 
of minor elements after calibration with solid recovered fuel samples with known content or at a 
semiquantitative level based on matrix-independent calibration curves to collect data for higher 
sample numbers, taking into account lower achievable precision. Therefore, it may be used to 
reveal excessive contents of minor elements in solid recovered fuels.
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