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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENTS AND APPROVAL. IT

IS THEREFORE SUBJECT TO CHANGE

AND MAY NOT BE REFERRED TO AS AN
INTERNATIONAL STANDARD UNTIL
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
This document is circulated as received from the committee secretariat. BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
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NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

ocuments

Document Sharing Hub

Reference number © 1SO 2025
ISO/DIS 23971:2025(en)

Full document details: 25/30479652 DC


http://www.avadocuments.com/doc/25-30479652-dc
http://www.avadocuments.com/doc/25-30479652-dc

ISO/DIS 23971:2025(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2025

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 o 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

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
ii
Full document details: 25/30479652 DC


https://www.iso.org
http://www.avadocuments.com/doc/25-30479652-dc
http://www.avadocuments.com/doc/25-30479652-dc

ISO/DIS 23971:2025(en)

Contents Page
Foreword
Introduction
1
2
3
4
5
6
7
8
9 Sample preparation and handling ... 8
10 QUALIEATIVE ATIALY SIS ...t
10.1 Identification of analytes
10.2 Determination of the analytes Net INtENSILIES ... 9
10.3  Limit Of DeteCtion (LOD). ..o e 9
11 QUANTIEATIVE ANALYSES ... 10
11.1  Certified Reference Material, Reference Material and Calibration Sample..........ccocee 10
0 O OF: 1510} =T () o o1 0 1001
11.3  Uncertainty budget......
11.4 Precision and accuracy
12 QUALTEY CRECK ...
13 Test Analysis Report
Annex A (informative) Contributions to the uncertainty budget. ..., 13
Annex B (informative) Calibration PrOCEAUIE. ... 14
Annex C (informative) International interlaboratory compariSon...............s 19
BIDIIOGIAPIY ... 25
Documents
© IS0 2025 - All rights reserved Document Sharing Hub
iii

Full document details: 25/30479652 DC


http://www.avadocuments.com/doc/25-30479652-dc
http://www.avadocuments.com/doc/25-30479652-dc

ISO/DIS 23971:2025(en)

Foreword

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO 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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 201, Surface Chemical Analysis, Subcommittee
SC 10 X-ray Reflectometry (XRR) and X-ray Fluorescence (XRF) Analysis.

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

Air pollution originates from both natural sources (volcanoes, dust winds) and anthropogenic activities
(industry, transportation, agricultural, household). It represents a major health, environmental, societal,
and economic burden. Particulate matter (PM) is one of the six primary pollutants in the air and its danger
varies depending on the size, concentration, and composition of the particles. Various sampling approaches
and analytical requirements have been applied to the study of PMs according to the specific frameworks for
and under which samples are collected, for instance for monitoring ambient air quality, workplace air, or
stationary source emissions. Air filtering membrane (PM filter) remains the preferred sampling substrate.
PM concentration in the volume of sampled air is determined gravimetrically by weighing filters collected
from air monitoring stations, which may also perform size fraction selection. PM chemical composition,
physical properties, and biological content are determined by analysing the whole or part of the PM filter.

The most widely used analytical techniques for determining the elemental composition, mainly for metals
and metalloids in PM filters are atomic absorption and inductively coupled plasma-based spectroscopies
(AAS and ICP). These methods are destructive as they require the complete solubilization of the solid
samples in a liquid mixture. Energy dispersive X-ray fluorescence (XRF) is an alternative technique to the
above mentioned for elemental analysis, which is non-destructive, with lower environmental impact, and
which does not require sample solubilization or the use of gasses for operation. Several ISO Standards exist
and describe methods for elemental analysis based on AAS and ICP, whilst only a few non-ISO documents
describe methods based on XRF techniques.

This document is developed in response to a worldwide demand to use green and environmentally
sustainable analytical methods according to the 2030 Agenda for Sustainable Development. This standard
supports the use of energy dispersive XRF based techniques for elemental analysis of PM filters, targeting
the Sustainable Development Goals (SDGs) 11, 12, 14, 15.
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DRAFT International Standard ISO/DIS 23971:2025(en)

Surface chemical analysis — X-ray fluorescence analysis of
particulate matter filters

1 Scope

This International standard gives guidance on sample preparation, and on qualitative and quantitative
determination of elements in particulate matter collected on filtering membranes (PM filter) by energy
dispersive X-Ray Fluorescence (ED-XRF) in different geometrical configurations. PM filter sampling is
excluded. This standard only applies to X-ray emission from filters that are probed using an X-ray beam as
the exciting source. X-ray emissions generated by electron microscope are excluded[l.

This standard follows a decontextualized approach, being applicable under various contexts including but
not limited to those highlighted in the Introduction. The described method is generally applicable for the
determination of elements with atomic number higher than 11 (Na) and having a deposited mass on the filter
greater than 10 ng. The elements identified and the detection limits depend on the specific instrumental
configuration employed.

Various types of filtering membranes (filter) materials can be used, such as glass fibre, quartz fibre, cellulose,
nylon, polycarbonate (PC) and polytetrafluoroethylene (PTFE). The entire filter, or portions of various sizes
thereof, may be submitted to analysis.

The application of this International Standard to the assessment of ambient air quality, atmospheric
emissions, and workplace air from stationary or personal air sampling should be accompanied with
verification of performance requirements of the executing laboratories according to the regulations they
are subjected to. These quality checks should demonstrate that the method is appropriately calibrated and
validated for the intended use, while complying with any regional or national regulations or guidelines.

NOTE Reference free analysis, based on fundamental parameters is excluded as the nature of the PM filter
samples means that the parameters are not defined well enough.

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.

[SO 18115-1, Surface chemical analysis — Vocabulary — Part 1: General terms and terms used in spectroscopy

[SO/TS 18507:2015, Surface chemical analysis — Use of Total Reflection X-ray Fluorescence spectroscopy in
biological and environmental analysis

[SO/IEC 17025:2017 General requirements for the competence of testing and calibration laboratories

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO 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/
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3.1

absorption

attenuation of X-rays passing through matter, arising primarily from photoelectric absorption for X-ray
energies

3.2

absorption correction

a matrix correction arising from the loss of X-ray intensity from an element due to photoelectric absorption
with all elements within the sample while passing through it to the detector

3.3
accuracy
the systematic deviation of a measured parameter from a reference value for that parameter

3.4

background

non-characteristic component of an X-ray spectrum, sum of all detector artefacts and radiation contributions
arising from scattering of the primary radiation, emissions from the sample carrier, the sample, the ambient
atmosphere, or detector system

3.5
beam stability
broad term that describes the variation in time of the incident beam characteristics

Note 1 to entry: Typically beam stability is used to describe any temporal variation of the incident beam flux, but it can
also be applied to any variations in position, divergence or other beam parameters as a function of time.

Note 2 to entry: For accurate quantification, the beam should be stable over the period of quantification including the
production of the calibration curve and any subsequent analyses based upon it.

3.6

bremsstrahlung

radiation emitted when high speed electrons are decelerated, or completely stopped, by the forces exerted
on them by the atoms within a material upon which they are incident

Note 1 to entry: In TXRF the Bremsstrahlung contributes to the background of the measured spectrum. It can be
reduced considerably with good monochromatisation of the incident beam, but this is often instrument specific.

Note 2 to entry: Bremsstrahlung radiation is emitted over a continuous energy range up to the maximum energy of the
electrons.

3.7

calibration sample

test filter of known elemental masses that were deposited on its surface, either in the form of PM, thin film,
salt crystals, or powders, which is used for the establishment of the calibration curve

Note 1 to entry: The calibration sample can be prepared in house according to specifications (cf. Annex 4) .

3.8
certified reference material
a reference material, characterized by a traceable procedure for one or more specified properties.

Note 1 to entry: It must be accompanied by a certificate that provides the value of the specified property, its associated
uncertainty, and a statement of traceability.

3.9

dead time

the time following the arrival of a photon in the detector in which the pulse processing takes place and
during which no subsequent photons can be processed.

Note 1 to entry: The dead time is usually measured in microseconds
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