Full document details: ISO 20289-2018

INTERNATIONAL ISO
STANDARD 20289

First edition
2018-03

Surface chemical analysis — Total
reflection X-ray fluorescence analysis
of water

Analyse chimique des surfaces — Analyse par fluorescence de rayons
X en réflexion totale d'eau

Reference number
1SO 20289:2018(E)

Documents

Document Sharing Hub
© ISO 2018



http://avadocuments2026.com/doc/iso-20289-2018
http://avadocuments2026.com/doc/iso-20289-2018

IS0 20289:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

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 [SO’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
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland Documents
.. Document Sharing Hub
11 © ISO 2018 - All rights reserved

Full document details: ISO 20289-2018


http://avadocuments2026.com/doc/iso-20289-2018
http://avadocuments2026.com/doc/iso-20289-2018

IS0 20289:2018(E)

Contents Page
FFOT@WOTM .........oocccceesee e85 8558585855555 iv
TN OAUCEION........ccoe st \%
1

2

3

4

5

6

7 AP PATARUS ...

7.1 General
7.2 Labware
7.3 Drying apparatus

8 Reagents, standards and materials

9 SAMPLE PIr@PATATION ... 5
9.1 Environment...... 5
9.2 Sample ... w5
9.3 Specimen... .6
9.4 Sample carrier .6
9.5 TEIALS /TEPLICALES ..o 6
9.6 Effect of residue mass, size and its POSTLION ..., 7

10 PIOCEAUIE.......oooooooeoeeeeeeeeeeeeeeeee e e s
10.1  General......
10.2 Instrument calibration....
B TR T 11 /=Yt 1o ) 0 T 510D o
TR 10 T 0 L= 1o 0 =) 0 =Y 01 £
10.5 Spectra fitting
10.6  UNKNOWIL SAIMNPIES ...

11 Qualitative and quantitative analysis

11.1 Identification of elements......

11.2  Quantification of elements

11.3  Calculations.........ccccnn

11.4  MeaSuremMeNTt UNCETTAIIITY ... eesee et
12 QUALIEY COMEIOL ...t 9
13 PreCiSION AN @CCUTACY ...ttt 10
14 T@ST T@POTL ...t 10
Annex A (informative) Uncertainty in TXRF MeaSUIeMeNts ... 11
Annex B (informative) Validation of the method ... 15
BIDIIOGIAPIIY ... 19

Documents

] Document Sharin%Hub
© ISO 2018 - All rights reserved 1

Full document details: ISO 20289-2018


http://avadocuments2026.com/doc/iso-20289-2018
http://avadocuments2026.com/doc/iso-20289-2018

IS0 20289:2018(E)

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 on 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 the following
URL: 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.
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Introduction

Total reflection X-ray fluorescence (TXRF) spectroscopy is a surface sensitive technique which can be
used to obtain compositional information about different kinds of samples. ISO/TS 18507 provides the
guidelines for the characterization of biological and environmental samples with TXRF.

TXRF is suitable for quantitative elemental analysis of liquid samples deposited as thin films on clean
and well-polished reflectors, by means of internal standard calibration[1] [2].

This document provides guidance and requirements for the quantitative elemental analysis of water by
means of TXRF instrumentation.

Documents

] Document SharingVHub
© ISO 2018 - All rights reserved

Full document details: ISO 20289-2018


http://avadocuments2026.com/doc/iso-20289-2018
http://avadocuments2026.com/doc/iso-20289-2018

Documents

Document Sharing Hub

Full document details: ISO 20289-2018


http://avadocuments2026.com/doc/iso-20289-2018
http://avadocuments2026.com/doc/iso-20289-2018
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Surface chemical analysis — Total reflection X-ray
fluorescence analysis of water

1 Scope

This document provides a chemical method for technicians working with Total Reflection X-ray
Fluorescence (TXRF) instrumentation to perform measurements of water samples, according to
good practices, with a defined degree of accuracy and precision. Target users are identified among
laboratories performing routine analysis of large numbers of samples, which also comply with
ISO/IEC 17025.

This document specifies a method to determine the content of elements dissolved in water (for example,
drinking water, surface water and ground water). Taking into account the specific and additionally
occurring interferences, elements can also be determined in waste waters and eluates. Sampling,
dilution and pre-concentration methods are not included in this document.

Elements that can be determined with the present method may change according to the X-ray source of
the instrument. No health, safety or commercial aspects are considered herewith.

The working range depends on the matrix and the interferences encountered. In drinking water and
relatively unpolluted waters, the limit of quantification lies between 0,001 mg/1 and 0,01 mg/1 for most
of the elements. The working range typically covers concentrations between 0,001 mg/1 and 10 mg/],
depending on the element and predefined requirements.

Annex B reports, for example, the complete validation of the method of TXRF analysis of water
performed with instrumentation that has Mo as the X-ray source and uses Ga as the internal standard
for calibration.

Quantification limits of most elements are affected by blank contamination and depend predominantly
on the laboratory air-handling facilities available, on the purity of reagents and the cleanliness of
labware.

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 3696, Water for analytical laboratory use — Specification and test methods

ISO 5667-1, Water quality — Sampling — Part 1: Guidance on the design of sampling programmes and
sampling techniques

ISO 5667-3, Water quality — Sampling — Part 3: Guidance on the preservation and handling of water samples

ISO 5725-1, Accuracy (trueness and precision) of measurement methods and results — Part 1: General
principles and definitions

IS0 5725-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic method
for the determination of repeatability and reproducibility of a standard measurement method

ISO 14706, Surface chemical analysis — Determination of surface elemental contamination on silicon
wafers by total-reflection X-ray fluorescence (TXRF) spectroscopy
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ISO 17331, Surface chemical analysis — Chemical methods for the collection of elements from the surface
of silicon-wafer working reference materials and their determination by total-reflection X-ray fluorescence
(TXRF) spectroscopy

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

JCGM 100 series, Guides to the expression of uncertainty in measurement (GUM series)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 3696, ISO 5667-1, ISO 5667-3,
1SO 5725-1,1S0 5725-2,1S0 14706, 1SO 17331, ISO/TS 18507, the JCGM 100 series and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

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

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

31

calibration standards

known standard solutions, prepared from the primary dilution solution or stock solutions, containing
the elements of interest or the internal standard element

3.2
linear calibration range
concentration range over which the instrument response is linear

3.3

sensitivity

slope of the linear fitting of the analytical curves, functional relationship between fluorescence
intensity and concentration

3.4

detection limit

minimum element concentration that can be identified with 99 % confidence that the element
concentration is different from the blank

Note 1 to entry: See 10.3.
[SOURCE: ISO 18115-1:2013, 4.168, modified.]

3.5

instrument performance sample

single element or multi-elemental calibration standard used to evaluate the performance of the
instrument with respect to a defined set of criteria

Note 1 to entry: See 8.1.6.

3.6
sample
water solution to be analysed

3.7
specimen
solution containing internal standard prepared for TXRF analysis

3.8
trial/replicate
sample carrier with deposited residue
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