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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 11: Tris(2-chloroethyl) phosphate (TCEP) in plastics by gas
chromatography-mass spectrometry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizat, >»n coinprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote i1..ternational
co-operation on all questions concerning standardization in the electrical and electronic fiel.'s. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specificativ..=. “echnical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Pubn ation(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee intere.‘ed it the Lubject dealt with
may participate in this preparatory work. International, governmental and non-aov~"me >t-i organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with ‘'ie In =rnational Organization for
Standardization (ISO) in accordance with conditions determined by agreement bc*we2n the two organizations.

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

IEC Publications have the form of recommendations for internatio. al '.se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are .nadu to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fo. the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa.Zommittees 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 nationa. or reqional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of coni> mity. Independent certification bodies provide conformity
assessment services and, in some areas ~ccet. to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif ca’.on bodies.

All users should ensure that they have hYe icicst edition of this publication.

No liability shall attach to IEC or its lirectors, employees, servants or agents including individual experts and
members of its technical committee. ~1d IEC National Committees for any personal injury, property damage or
other damage of any nature w'.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of “he »ub'.cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the »orre ct application of this publication.

IEC draws atti~tion to >e possibility that the implementation of this document may involve the use of (a)
patent(s). IET tak.s no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thoreo. As of the date of publication of this document, IEC 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 la est information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall n»t be held responsible for identifying any or all such patent rights.

1"Ct?32°-11 has been prepared by IEC technical committee 111: Environmental
staxdardization for electrical and electronic products and systems, in collaboration with
ICO subcommittee SC 5: Physical-chemical properties of ISO technical committee 61: Plastics.
It is an International Standard.

It is published as a double logo standard.
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The text of this International Standard is based on the following documents:

Draft Report on voting

111/723/FDIS 111/735A/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and devel~rpe in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aval'ab.»
at www.iec.ch/members_experts/refdocs. The main document types developed by I.C cre
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62321 series, published under the general title L'‘efermination of
certain substances in electrotechnical products, can be found on the IEC wecii3.

The committee has decided that the contents of this document will remaii. uichanged until the
stability date indicated on the IEC website under webstore.iec.chi in ti e data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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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 adoption 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 (PBDEs)) 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.

This first edition of IEC 62321-11 introduces a new subject covering tris(. chicrozthyl)
phosphate (TCEP) in the IEC 62321 series.

TCEP is a halogenated phosphorus-based flame retardant that is disclosabic=s a substance
of very high concern (SVHC) as it is classified as toxic to reproductior. ca.>gor: 2 (R60) and
was included in the candidate list for authorization on 13 January.20.9 tfollowing ECHA’s
decision ED/68/2009 [1] and in regulation (EC) No 1907/2006 ANIN'=X . VI [2].

TCEP is used as a flame retardant in plastics such as polyes.>r and polyurethane foam and as
a plasticizer in polyvinyl chloride. Additionally, TCEP is uszd ac an alternative for brominated
flame retardants that have been restricted. No applicab.> testing standard exists for TCEP
analysis in plastics.

As a result, analysis criteria have been establishec by i n IEC TC 111 and ISO/TC 61/SC 5 joint
working group for the joint development of an IEC anu ISO double logo International Standard,
to provide a test method that will allow the irdustry to determine the concentrations of TCEP in
plastics.

WARNING - Persons using this doc irent should be familiar with normal laboratory practice.
This document does not purport tc audress all of the safety problems, if any, associated with
its use. It is the responsibility of *he user to establish appropriate safety and health practices
and to ensure compliance with <\ national regulatory conditions.

T Numbers in square brackets refer to the Bibliography.
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DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 11: Tris(2-chloroethyl) phosphate (TCEP) in plastics by gas
chromatography-mass spectrometry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS)

1 Scope

This part of IEC 62321 specifies two different techniques for the determinaion = of
tris(2-chloroethyl) phosphate (TCEP) in plastics, the GC-MS or LC-MS method, »sth of ‘which
are applicable to quantitative analysis.

These two techniques are applicable to use with polyurethane, polyvinv'chloride, and
polyethylene materials containing TCEP between 200 mg/kg to 2 000 mg/ky,

These test methods do not apply to plastic materials having a proc »ssi)g temperature higher
than 230 °C.

GC-MS using a pyrolyser/thermal desorption accessory (Pv./TD-3C-MS) technique is described
in Annex A and can be used for the screening of TCEF in plasics.

NOTE TCEP starts thermal decomposition at approximate'; 2. °C. Polymer types that have a processing
temperature into shapes of plastics (e.g. pellets, mouldec parts or sheets) not exceeding the decomposition
temperature can contain TCEP.

2 Normative references

The following documents are referrec ton the text in such a way that some or all of their content
constitutes requirements of this dc-ur. =r.«. For dated references, only the edition cited applies.
For undated references, the lotesrt edition of the referenced document (including any
amendments) applies.

IEC 62321-1:2013, Dete-minclion of certain substances in electrotechnical products — Part 1:
Introduction and over:iew

IEC 62321-2:2021, Delarmination of certain substances in electrotechnical products — Part 2:
Disassembly. dis,2intment and mechanical sample preparation

3 Teims, definitions and abbreviated terms

o1 Ter ns and definitions

ror the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org

e |SO Online browsing platform: available at https://www.iso.org/obp
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