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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 8: Phthalates in polymers by gas chromatography-mass spectrometry

\/] a nrom aYa ala aa NG aYaala~ a

a pyrolyzer/thermal desorption accessory (Py/TD-GC-MS)
FOREWORD
1)

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compijising
| national electrotechnical committees (IEC National Committees). The object of>,;iEC is to promote
ternational co-operation on all questions concerning standardization in the electricalland electronic fields. To
is end and in addition to other activities, IEC publishes International Standards, Technical Specificatjons,
lechnical Reports, Publicly Available Specifications (PAS) and Guides (héreafter referred to as [IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg¢sted
the subject dealt with may participate in this preparatory work. International, governmental and [non-
pvernmental organizations liaising with the IEC also participate in this-preparation. IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accerdance with conditions determineld by

greement between the two organizations.

S0 -

S 0=

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatjonal
bnsensus of opinion on the relevant subjects since each technical committee has representation from all

terested IEC National Committees.

"0+ 0 =@

=

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts’are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for the way in which they are used or forl any

isinterpretation by any end user.

3 00 —

4)

order to promote international uniformity, |EC National Committees undertake to apply IEC Publications
tlansparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicatged in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
assessment services and, in somelareas, access to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent certification bodies.

6) Al users should ensure that they have the latest edition of this publication.

7) No liability shall attach toMEC or its directors, employees, servants or agents including individual expertd and
embers of its technical‘committees and IEC National Committees for any personal injury, property damage or
other damage of anymature whatsoever, whether direct or indirect, or for costs (including legal fees) and
ekpenses arising, out of the publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

8) Attention is“drawn to the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable for the correct application of this publication.

9) Attention) is drawn to the possibility that some of the elements of this IEC Publication may be the subjgct of
ppténtrights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62321-8 has been prepared by IEC technical committee 111:
Environmental standardization for electrical and electronic products and systems.

The text of this International Standard is based on the following documents:

CbhV Report on voting
111/416/CDV 111/430/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62321 series, published under the general title: Determination of
certain substances in electrotechnical products, can be found on the I[EC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
* amended.
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INTRODUCTION

017

The widespread use of electrotechnical products has drawn increased attention to their impact
on the environment. In many countries all over the world 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), polybrominated diphenyl ethers
(PBDEs) and specific phthalates) in electrotechnical products is a source of concern in
current and proposed regional legislation.

The
eled
eled

This

WA
Thig
its U
and

purpose of the IEC 62321 series is therefore to provide test methods that will allow|
trotechnical industry to determine the levels of certain substances of concern
trotechnical products on a consistent global basis.

first edition of IEC 62321-8 introduces a new part in the IEC 62321 series.

RNING — Persons using this document should be familiar with normal-{aboratory prac
document does not purport to address all of the safety problems,'if any, associated
se. It is the responsibility of the user to establish appropriate safety and health pract
to ensure compliance with any national regulatory conditions¢

the
in

ice.
with
ces
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DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 8: Phthalates in polymers by gas chromatography-mass spectrometry

Thid part of IEC 62321 specifies two normative and two informative techniques for
detgrmination of di-isobutyl phthalate (DIBP), di-n-butyl phthalate (DBR), - benzylf
phthalate (BBP), di-(2-ethylhexyl) phthalate (DEHP), di-n-octyl phthalate (DNOP), di-ison
phthalate (DINP) and di-iso-decyl phthalate (DIDP) in polymers of electrotechnical product

Gasg chromatography-mass spectrometry (GC-MS) and gas' |,chromatography-m

spe

The
DIB

The

scrgening and semi-quantitative analysis of DIBP,‘DBP, BBP, DEHP, DNOP, DINP, and D

in p
to 2

The

BBH, DEHP, DNOP, DINP, and DIDPR.(Determination of DBP and DIBP, DEHP and DNOH

IAM

The
DID

mags spectral resolution limitations.

A flow chart depicting-how the normative Py/TD-GC-MS and GC-MS methods and informs

met

(DIR) and liquids-chromatography-mass spectrometry (LC-MS) can be used are provide

ann

The
(pol

(GC-MS), gas chromatography-mass spectrometry using
a pyrolyzer/thermal desorption accessory (Py/TD-GC-MS)

Scope

ctrometry (Py/TD-GC-MS) techniques are described in the normative part of this docun

GC-MS method is considered the referee technique for/the quantitative determinatio
P, DBP, BBP, DEHP, DNOP, DINP and DIDP in the range ‘of 50 mg/kg to 2 000 mg/kg.

GC-MS coupled with a pyrolyzer/thermal desorption (TD) accessory is suitable

blymers that are used as parts of the electrotechnical products in the range of 100 m
000 mg/kg.

IAMS technique is suitable for screening and semi-quantitative analysis of DIBP, D

IS has not been established due te peak and mass spectral resolution limitations.

LC-MS technique is limited to the determination of of BBP, DEHP, DNOP, DINP,
P. Determination of DBP and DIBP by LC-MS has not been established due to peak

hods using ien“attachment mass spectrometry (IAMS) coupled with direct injection pf

bxes of this document.

se/four test methods have been evaluated by the test of PE (polyethylene) and |

the
utyl
bnyl

-

D.

ass
hent.

n of

for
IDP

j/kg

BP,
P by

and
and

tive
obe
d in

PVC

yvinyl chloride) materials containing individual phthalates between ~450 mg/kg

to

30 000 mg/kg as depicted in the normative and informative parts of this document. The use of
the four methods described in this document for other polymer types, phthalate compounds or
concentration ranges other than those specified above has not been specifically evaluated.

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.

IEC 62321-1:2013, Determination of certain substances in electrotechnical products — Part 1:
Introduction and overview
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DETERMINATION DE CERTAINES SUBSTANCES
DANS LES PRODUITS ELECTROTECHNIQUES -

Partie 8: Analyse des phtalates dans les polyméres

chromatographie en phase gazeuse-spectrométrie de masse par
pyrolyse/thermodésorption (Py/TD-GC-MS)

AVANT-PROPOS

A Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisption
bmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux)de I'lEC). L’IEC a|pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
e 'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie’des Normes internationales,
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ef des
uides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études| aux
avaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internationales, gouvernementales et non gouvernementales, en liaisom avec I'lEC, participent égalemen{ aux
tfavaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon| des
cpnditions fixées par accord entre les deux organisations.

= aNeNeNoleN m

Ls décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure
du possible, un accord international sur les sujets étudiés,\étant donné que les Comités nationaux de |'IEC
intéressés sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forméyde recommandations internationales et sont agrgées
cpmme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que J'IEC
s|assure de I'exactitude du contenu technique de _sé&s’ publications; I'lEC ne peut pas étre tenue responsable de
Bventuelle mauvaise utilisation ou interprétation\qui en est faite par un quelconque utilisateur final.

ans le but d'encourager I'uniformité internationale, les Comités nationaux de I'l[EC s'engagent, dans todte la
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales

régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
r¢gionales correspondantes doivent étre/indiquées en termes clairs dans ces derniéres.

LIIEC elle-méme ne fournit aucune. attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marquejs de
cpnformité de I'lEC. L'IEC n'est'responsable d'aucun des services effectués par les organismes de certifichtion
indépendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Alicune responsabiliténe doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatgires,

8)

9)

y|compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I[IEC,
ppur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
npture que~cé. soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) &t les
dépensesidécoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre
ublication de I'lEC, ou au crédit qui lui est accordé.

Llattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions
réfe s i i i i cte de |a présente publication

L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale |IEC 62321-8 a été établie par le comité d'études 111 de I'EC:
Normalisation environnementale pour les produits et les systémes électriques et électroniques.
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