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European foreword 

The text of document 111/626/FDIS, future edition 1 of IEC 62321-3-3, prepared by IEC/TC 111 
“Environmental standardization for electrical and electronic products and systems” was submitted to 
the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 62321-3-3:2021. 

The following dates are fixed: 
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• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2024–10–19 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights. 

Any feedback and questions on this document should be directed to the users’ national committee. A 
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Endorsement notice 

The text of the International Standard IEC 62321-3-3:2021 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards 
indicated: 

IEC 62321-1:2013 NOTE Harmonized as EN 62321-1:2013 (not modified) 
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IEC 62321-3-1:2013 NOTE Harmonized as EN 62321-3-1:2014 (not modified) 

IEC 62321-3-2:2020 NOTE Harmonized as EN IEC 62321-3-2:20201 (not modified) 

IEC 62321:20082 NOTE Harmonized as EN 62321:20093 (not modified) 

ISO 3696 NOTE Harmonized as EN ISO 3696 

ISO/IEC 17025 NOTE Harmonized as EN ISO/IEC 17025 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
DETERMINATION OF CERTAIN SUBSTANCES  

IN ELECTROTECHNICAL PRODUCTS –  
 

Part 3-3: Screening – Polybrominated biphenyls,  
polybrominated diphenyl ethers and phthalates in polymers  

by gas chromatography-mass spectrometry using a  
pyrolyser/thermal desorption accessory (Py/TD‑GC‑MS) 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
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 electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC 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 express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

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

4) In order to promote international uniformity, IEC National 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 national or regional publication shall be clearly indicated in the latter. 

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

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications 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 subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC 62321-3-3 has been prepared by IEC technical committee 111: Environmental 
standardization for electrical and electronic products and systems. It is an International 
Standard.  

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

FDIS Report on voting 

111/626/FDIS 111/632/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 
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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 developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 

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 IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• 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 all over the world, this has resulted in the adaptation of 
regulations affecting wastes, substances and energy use of electrotechnical products. 

The use of polybrominated biphenyls (PBBs), polybrominated diphenyl ethers (PBDEs) and 
certain phthalates in electrotechnical products is of concern in many regions of the world.  

The purpose of this document is therefore to provide a test method that will allow the 
electrotechnical industry to determine the levels of polybrominated biphenyls (PBBs), 
polybrominated diphenyl ethers (PBDEs), di-isobutyl phthalate (DIBP), di-n-butyl phthalate 
(DBP), benzylbutyl phthalate (BBP), di-(2-ethylhexyl) phthalate (DEHP), di-n-octyl phthalate 
(DNOP), di-isononyl phthalate (DINP) and di-isodecyl phthalate (DIDP) in electrotechnical 
products on a consistent global basis. 

WARNING – Persons using this document should be familiar with normal laboratory 
practice. This document does not purport to address all of the 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 with any national regulatory conditions.  
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DETERMINATION OF CERTAIN SUBSTANCES  
IN ELECTROTECHNICAL PRODUCTS –  

 
Part 3-3: Screening – Polybrominated biphenyls,  

polybrominated diphenyl ethers and phthalates in polymers  
by gas chromatography-mass spectrometry using a  

pyrolyser/thermal desorption accessory (Py/TD‑GC‑MS) 
 
 
 

1 Scope 

This part of IEC 62321 specifies the screening analysis of polybrominated biphenyls (PBBs), 
polybrominated diphenyl ethers (PBDEs), di-isobutyl phthalate (DIBP), di-n-butyl phthalate 
(DBP), benzylbutyl phthalate (BBP), di-(2-ethylhexyl) phthalate (DEHP), di-n-octyl phthalate 
(DNOP), di-isononyl phthalate (DINP), and di-isodecyl phthalate (DIDP) in polymers of 
electrotechnical products using the analytical technique of gas chromatography-mass 
spectrometry using a pyrolyser/thermal desorption accessory (Py/TD-GC-MS).  

This test method has been evaluated through the analysis of PP (polypropylene), PS 
(polystyrene), and PVC (polyvinyl chloride) materials containing deca-BDE between 100 mg/kg 
and 1 000 mg/kg and individual phthalates between 100 mg/kg to 4 000 mg/kg as depicted in 
Annex J. Use of the methods described in this document for other polymer types, PBBs 
(mono-deca), PBDEs (mono-deca) and phthalates or concentration ranges other than those 
specified above has not been specifically evaluated. 

This document has the status of a horizontal standard in accordance with IEC Guide 108 [1]1. 

2 Normative references 

There are no normative references in this document. 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

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

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

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

• ISO Online browsing platform: available at http://www.iso.org/obp 

_____________ 

1 Numbers in square brackets refer to the bibliography. 
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3.1.1  
reference material  
material, sufficiently homogeneous and stable with reference to specified properties, which has 
been established to be fit for its intended use in measurement or in examination of nominal 
properties 

[SOURCE: IEC 62321-1:2013, 3.1.7 [2]] 

3.1.2  
screening  
analytical procedure to determine the presence or absence of substances in the representative 
part or section of a product, relative to the value or values chosen as the criterion for presence, 
absence or further testing 

Note 1 to entry: If the screening method produces values that are not conclusive, then additional analysis or other 
follow-up actions may be necessary to make a final presence/absence decision. 

[SOURCE: IEC 62321-1:2013, 3.1.10] 

3.1.3  
calibrant 
calibration standard 
substance in solid or liquid form with known and stable concentration(s) of the analyte(s) of 
interest used to establish instrument response with respect to analyte(s) concentration(s) or 
mass 

3.1.4  
response factor 
RF 
ratio between the mass of the compound being analysed and the peak area of that compound 
in Equation (1) 

 RF = A / m (1) 

where 

RF is the response factor; 
A is the peak area of a compound; 
m is the mass of a compound 

3.1.5  
relative response factor 
RRF 
ratio between the RFs of two compounds – compound A and compound B – in Equation (2) 

 RRFA/B = RFA / RFB (2) 

where 

RRFA/B  is the relative response factor of compound A to compound B; 

RFA  is the response factor of compound A; 

RFB  is the response factor of compound B 
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3.1.6  
substitute compound  
compound used to calculate RRFs of each analyte  

Note 1 to entry: More than one compound can be selected as a substitute compound. The RRF of the analyte is the 
ratio of the RF of the analyte to this compound. In Equation (3), compound B corresponds to this. The role is the 
same as internal standards to correct the response factor. However, this is not included in test samples and is 
analysed before analysis of test samples. From the RF of the substitute compound and the RRF of the analyte, the 
RF of each analyte is calculated. 

 RFA = RRFA/B × RFB  (3) 

where 

RFA is the response factor of compound A; 

RFB is the response factor of compound B; substitute compound 

3.2 Abbreviated terms 
BB-003 4-bromobiphenyl  
BB-015 4,4'-dibromobiphenyl  
BB-029 2,4,5-tribromobiphenyl  
BB-049 2,2',4,5'-tetrabromobiphenyl  
BB-103 2,2',4,5',6-pentabromobiphenyl  
BB-153 2,2',4,4',5,5'-hexabromobiphenyl  
BB-189 2,3,3',4,4',5,5'-heptabromobiphenyl  
BB-194 2,2',3,3’,4,4',5,5'-octabromobiphenyl 
BB-206 2,2’,3,3’,4,4’,5,5’,6- nonabromobiphenyl 
BB-209 decabromo biphenyl 
BBP  benzyl butyl phthalate 
BDE-003 4-bromodiphenyl ether 
BDE-015 4,4'-dibromodiphenyl ether 
BDE-028 2,4,4'-tribromodihenyl ether 
BDE-047 2,2',4,4'-tetrabromodiphenyl ether 
BDE-099 2,2',4,4',5-pentabromodiphenyl ether 
BDE-153 2,2',4,4',5,5'-hexabromodiphenyl ether 
BDE-183 2,2',3,4,4',5',6-heptabromodiphenyl ether 
BDE-203 2,2',3,4,4',5,5',6-octabromodiphenyl ether 
BDE-206 2,2',3,3',4,4',5,5',6-nonabromodiphenyl ether 
BDE-209 decabromodiphenyl ether 
CRM certified reference material 
DBP di-n-butyl phthalate 
DEHP di-(2-ethylhexyl) phthalate 
DIBP di-isobutyl phthalate 
DIDP di-isodecyl phthalate 
DINP di-isononyl phthalate 
DNOP di-n-octyl phthalate 
EGA evolved gas analysis 
EI electron ionization 
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