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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 4: Mercury in polymers, metals and electronics
by CV-AAS, CV-AFS, ICP-OES and ICP-MS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizc :on «2mprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and >lectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techn.zal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter i.fered to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nation.' Com nittee interested
in the subject dealt with may participate in this preparatory work. Internationa . govarninental and non-
governmental organizations liaising with the IEC also participate in this prena‘a.>n. .ZC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters expre.s, 1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical v ninittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for irterrni:tioi.2L.use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are i1:ade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsib'= foi the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nationai committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding natianal or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestatic:i >f co formity. Independent certification bodies provide conformity
assessment services and, in some area. . ~«cc2ss to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ce tific >tizn bodies.

6) All users should ensure that they hav » the latest edition of this publication.

7) No liability shall attach to IEC C its (.rectors, employees, servants or agents including individual experts and
members of its technical com niZiecs and IEC National Committees for any personal injury, property damage or
other damage of any nature .‘h-.soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of .>e publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to “e- Normative references cited in this publication. Use of the referenced publications is
indispensable far the co. ‘ect application of this publication.

9) Attentior is (rawrn fo the possibility that some of the elements of this IEC Publication may be the subject of
patent rigi.*s. 1.'C shall not be held responsible for identifying any or all such patent rights.

’ RISTLs IMER

Th's Couasolidated version is not an official IEC Standard and has been prepared for
user coiivenience. Only the current versions of the standard and its amendment(s)
arc to be considered the official documents.

=

This Consolidated version of IEC 62321-4 bears the edition number 1.1. It consists of
the first edition (2013-06) [documents 111/299/FDIS and 111/309/RVD] and its
amendment 1 (2017-07) [documents 111/414/CDV and 111/431/RVC]. The technical
content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 62321-4 has been prepared by IEC technical committee 111:
Environmental standardization for electrical and electronic products and systems.

The first edition of IEC 62321:2008 was a 'stand alone' standard that included an Introduction,
an overview of test methods, a mechanical sample preparation as well as various test method
clauses.

This first edition of IEC 62321-4 is a partial replacement of IEC 62321, forming a structural
revision and replacing Clause 7 and Annex E.

Future parts in the IEC 62321 series will gradually replace the corresponding clauses in
IEC 62321:2008. Until such time as all parts are published, however, IEC 62321:2008 ren.ains
valid for those clauses not yet re-published as a separate part.

This publication has been drafted in accordance with the ISO/IEC Directives, Par 2.

A list of all parts in the IEC 62321 series can be found on the IEC website ur.der the general
title: Determination of certain substances in electrotechnical products

The committee has decided that the contents of the base publicatio=.and i's amendment will
remain unchanged until the stability date indicated on ti.® I.'C web site under
"http://webstore.iec.ch” in the data related to the specific publicction. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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INTRODUCTION

The widespread use of electrotechnical products has drawn increased attention to their impact
on the environment. In many countries this has resulted in the adaptation of regulations
affecting wastes, substances and energy use of electrotechnical products.

The use of certain substances (e.g. lead (Pb), cadmium (Cd) and polybrominated diphenyl
ethers (PBDESs)) in electrotechnical products, is a source of concern in current and proposed
regional legislation.

The purpose of the IEC 62321 series is therefore to provide test methods that will allow the
electrotechnical industry to determine the levels of certain substances of conceri. in
electrotechnical products on a consistent global basis.

WARNING - Persons using this International Standard should be familiar «itr,.normal
laboratory practice. This standard does not purport to address all of he safety
problems, if any, associated with its use. It is the responsibility of the user to establish
appropriate safety and health practices and to ensure compliance vith any national
regulatory conditions.
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DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -
Part 4: Mercury in polymers, metals and electronics
by CV-AAS, CV-AFS, ICP-OES and ICP-MS
1 Scope

This part of IEC 62321 describes test methods for mercury in polymers, metai.. a.d
electronics by CV-AAS, CV-AFS, ICP-OES and ICP-MS.

This standard specifies the determination of the levels of mercury (Hg) ccuntained in
electrotechnical products. These materials are polymers, metals and electrorics (e.y. printed
wiring boards, fluorescent lamps, mercury switches). Batteries containina Hg should be
handled as described in [1]1. The interlaboratory study has only evaluatet thesc test methods
for plastics, other matrices were not covered.

This standard refers to the sample as the object to be processed onz measured. What the
sample is or how to get to the sample is defined by the ertity carrying out the tests. Further
guidance on obtaining representative samples from finished ~/czt*onic products to be tested
for levels of regulated substances may be found in IEC 67.321-.. It is noted that the selection
and/or determination of the sample may affect the interprecaticn of the test results.

This standard describes the use of four methcds, namely CV-AAS (cold vapour atomic
absorption spectrometry), CV-AFS (cold vapour a.am.c fluorescence spectrometry) ICP-OES
(inductively coupled plasma optical emission spectrometry), and ICP-MS (inductively coupled
plasma mass spectrometry) as well as several nrocedures for preparing the sample solution
from which the most appropriate method o® «talysis can be selected by experts.

Analysis by CV-AAS, CV-AFS, iCP-2cS and ICP-MS allows the determination of the target
element, mercury, with high procicion (uncertainty in the low per cent range) and/or high
sensitivity (down to the pg/ka Icvel). The test procedures described in this standard are
intended to provide the hightct Ie el of accuracy and precision for concentrations of mercury
in the range from 4 mg/i7 to 1 000 mg/kg. The procedures are not limited for higher
concentrations.

For direct analysis, using thermal decomposition-gold amalgamation in conjunction with
CV-AAS (TD(C)-AAS) -an be also applied for mercury analysis without sample digestion,
although the ¢ etection limits are higher than other methods due to the reduced sample size.

2 Nolmative references

“ e tulloving documents, in whole or in part, are normatively referenced in this document and
are ‘ndispensable for its application. For dated references, only the edition cited applies. For
ui.dated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62321-1, Determination of levels of certain substances in electrotechnical products —
Part 1: Introduction and overview

1 Figuresin square brackets refer to the bibliography.
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