BSISO 11174:2023

BSI Standards Publication

Workplace air — Determination of
particulate cadmium and cadmium
compounds — Flame and electrothermal
atomic absorption spectrometric method

°
bSl. Documents

Document Sharing Hub

Full document details: BS 1ISO 11174:2023


http://www.avadocuments.com/doc/bs-iso-11174-2023
http://www.avadocuments.com/doc/bs-iso-11174-2023

BS1SO 11174:2023 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 11174:2023. It
supersedes BS ISO 11174:1996, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee EH/2/2, Work place atmospheres.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 17253 9
ICS 13.040.30

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 June 2023.

Amendments/corrigenda issued since publication
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Documents

Document Sharing Hub

Full document details: BS ISO 11174:2023


https://doi.org/10.3403/30435295
https://doi.org/10.3403/00946177
http://www.avadocuments.com/doc/bs-iso-11174-2023
http://www.avadocuments.com/doc/bs-iso-11174-2023

Full document details: BS ISO 11174:2023

BSI1SO 11174:2023

INTERNATIONAL ISO
STANDARD 11174

Workplace air — Determination

of particulate cadmium and
cadmium compounds — Flame and
electrothermal atomic absorption
spectrometric method

= Reference number
= — ISO 11174:2023(E)

ISO Documents

= — Document Sharing Hub


http://www.avadocuments.com/doc/bs-iso-11174-2023
http://www.avadocuments.com/doc/bs-iso-11174-2023

BSI1SO 11174:2023
ISO 11174:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2023, Published in Switzerland
All rights reserved. Unless otherwise specified, 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

Ch. de Blandonnet 8 « CP 401

CH-1214 Vernier, Geneva, Switzerland

Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org

WWw.iso.org Documents

.. Document Sharing Hub
11 © IS0 2023 - All rights reserved

Full document details: BS ISO 11174:2023


http://www.avadocuments.com/doc/bs-iso-11174-2023
http://www.avadocuments.com/doc/bs-iso-11174-2023

BSI1SO 11174:2023
ISO 11174:2023

Contents Page
FOT@WONM ... oottt iv
0010 00 X0 ) (ot o (0) o VOO \ 4
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 | 2= U 0 (0 ) 4 SO 3
6 REQUITE@IMIEIIT .......ooooo e 3
7 REAGEIIES ...k 3
8 AP PATATULS ... 5
8.5 ANCIHLATY @QUIPINEIIE .....oo et 6
8.6 Analytical or [aboratory aPPATATUS ... 6
9 SAIMIPIITIG ..t
9.1 Sampling procedure ...
9.1.1 Collection characteristics and flow rate.
9.1.2  Sampling period ...
9.1.3 Temperature and pressure effects.....
9.2 Preparation of sampling equipment..................
9.3 COllECtION Of SAMIPLES ...
9.4 TTANSPOTEATION ...
10 Procedure fOr @MALYSIS. . ...
10.1 Cleaning of glassware and polypropylene bottles..................
10.2  Preparation of sample solutions and blank test solutions
10.3  Analysis by flame atomic absorption SPECtIOMELTY ...
B0 700 S =Y 1<) = S
10.3.2 Preparation of calibration solutions
IO TRC 7RG T OF=1 1) 4= 1o ) o 0
B O RS T N D T=T =) 40000 0 T=1 6 [0 ) U000
10.4 Analysis by electrothermal atomic absorption spectrometry
30T R 1<) 1 1<) = SO
10.4.2 Preparation of working calibration solutions...
10.4.3 Calibration and determination ...
10.5 Estimation of the instrumental detection HIMIt ...
11 EXPIreSSION OFf FESULLS ... s st 15
0 R I OF=1 U 31 = e} 10000 15
11.2  Performance of the MeETROA . ... 16
11.3  Detection limit and WOTKING FANGE ... 17
12 SPECIAL CASES ...t 17
13 TESTITEPOTT ...t 18
Annex A (informative) Typical operating parameters for determination of cadmium by
electrothermal atomic absorption SPeCtrOMELIY ... 19
BIDLEOZTAPIIY . ... 20
Documents
] Document Sharin%Hub
© IS0 2023 - All rights reserved 1

Full document details: BS ISO 11174:2023


http://www.avadocuments.com/doc/bs-iso-11174-2023
http://www.avadocuments.com/doc/bs-iso-11174-2023

BS1SO 11174:2023
ISO 11174:2023

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. 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.html.

This document was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 2,
Workplace atmospheres.

This second edition cancels and replaces the first edition (ISO 11174:1996), which has been
technically revised.

The main changes are as follows:

— areference for handling of sampler wall deposits has been added;
— references and definitions have been updated;

— additional editorial changes have been made.

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

The health of workers in many industries, such as mining, metal refining, battery manufacture,
foundries, electronics and construction, is at risk through exposure by inhalation of particulate
cadmium and cadmium compounds. Industrial hygienists and other public health professionals need
to determine the effectiveness of measures taken to control workers' exposure, and this is generally
achieved by making workplace air measurements. This document provides a method for making valid
exposure measurements for cadmium. It is of benefit to: agencies concerned with health and safety
at work, industrial hygienists and other public health professionals, analytical laboratories, industrial
users and workers of metals and metalloids, etc.

The execution of its provisions and the interpretation of the results obtained is entrusted to
appropriately qualified and experienced people.
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Workplace air — Determination of particulate cadmium
and cadmium compounds — Flame and electrothermal
atomic absorption spectrometric method

WARNING — Cadmium and cadmium compounds are toxic and are suspected human
carcinogens [1]. Avoid any exposure by inhalation. Personal protection (e.g. an effective
respirator) shall be used in all cases where exposure to cadmium or cadmium compounds
is possible.

1 Scope

This document specifies a method for the determination of the mass concentration of particulate
cadmium and cadmium compounds in workplace air, using either flame or electrothermal atomic
absorption spectrometry.

The sample digestion procedure specified in 10.2.2 has been validated[2.3] for a selection of cadmium
compounds and pigments and glass enamels containing cadmium.

The analytical method has been validated[2] for the determination of masses of 10 ng to 600 ng of
cadmium per sample using electrothermal atomic absorption spectrometry, and 0,15 pg to 96 ug of
cadmium per sample using flame atomic absorption spectrometry.[3] The concentration range for
cadmium in air for which this procedure is applicable is determined in part by the sampling procedure
selected by the user.

The method is applicable to personal sampling of the inhalable or respirable fraction of airborne
particles, as defined in ISO 7708, and to stationary sampling.

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 648, Laboratory glassware — Single-volume pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 3585, Borosilicate glass 3.3 — Properties

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

ISO 7708, Air quality — Particle size fraction definitions for health-related sampling

ISO 8655-1, Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and user
recommendations

IS0 8655-2, Piston-operated volumetric apparatus — Part 2: Pipettes
IS0 8655-5, Piston-operated volumetric apparatus — Part 5: Dispensers

ISO _8655-6, Piston-operated volumetric apparatus — Part 6: Gravimetric reference measurement
procedure for the determination of volume

ISO 13137, Workplace atmospheres — Pumps for personal sampling of chemical and biological agents —
Requirements and test methods
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