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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Determination of certain substances in electrotechnical products -  

Part 13: Bisphenol A in plastics by liquid chromatography-diode array 
detector (LC-DAD), liquid chromatography-mass spectrometry (LC-MS) 

and liquid chromatography-tandem mass spectrometry (LC-MS/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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC 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, IEC had not received notice of patent, 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 https://patents.iec.ch. IEC shall 
not be held responsible for identifying any or all such patent rights. 

IEC 62321-13 has been prepared by technical committee 111: Environmental standardization 
for electrical and electronic products and systems. It is an International Standard. 

This document has been given the status of a horizontal document in accordance with the 
ISO/IEC Directives, Part 1. 

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

Draft Report on voting 

111/884/FDIS 111/898/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/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, or 
– 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 adaptation of regulations 
affecting waste, substances and energy use of electrotechnical products. 

The use of certain substances (e.g. lead (Pb), cadmium (Cd), mercury (Hg) and polybrominated 
diphenyl ethers (PBDEs)) and phthalates in electronical 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 concern in 
electrotechnical products on a consistent global basis. 

This first edition of IEC 62321-13 introduces a new subject covering Bisphenol A in the 
IEC 62321 series. 
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1 Scope 

This document specifies three techniques for the determination of free Bisphenol A (BPA) in 
plastics of electrotechnical products. 

This document describes the use of liquid chromatography–diode array detector (LC-DAD), 
liquid chromatography mass spectrometry (LC-MS), liquid chromatography tandem mass 
spectrometry (LC-MS/MS) with these test methods detailed in Annex A and Annex B. 

These test methods have been evaluated for use with PC, PC/ABS, PP matrices containing free 
BPA between 20 mg/kg to 500 mg/kg as shown in the Pre-IIS 13 results in Annex C and IIS 13 
results in Annex D [1], [2]. The use of these methods for BPA concentration ranges of plastics, 
other than those specified in Annex C and Annex D, has not been evaluated. 

This document is a basic environment horizontal publication focusing on test methods and is 
primarily intended for use by committees in the preparation of publications within the area of 
environment in accordance with the principles laid down in IEC Guide 123. Wherever applicable, 
it is the responsibility of committees to make use of environment basic publications in the 
preparation of their environment group and product publications. Committees can apply this 
document directly to products when they do not develop a product publication in the area of 
environment. 

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. 

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 

IEC 62321-2, Determination of certain substances in electrotechnical products - Part 2: 
Disassembly, disjointment and mechanical sample preparation 

ISO 3696:1987, Water for analytical laboratory use - Specification and test methods 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 62321-1 and the 
following apply. 

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

– IEC Electropedia: available at https://www.electropedia.org/ 
– ISO Online browsing platform: available at https://www.iso.org/obp 
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3.1.1  
free bisphenol A 
chemically unbound bisphenol A (BPA), as present in material 

3.2 Abbreviated terms 

For the purpose of this document, the following abbreviated terms apply. 

ABS acrylonitrile-butadiene-styrene 
BPA bisphenol A 
BPC bisphenol C 
CCC continuing calibration check standard 
CRM certified reference material 
IS internal standard 
LC liquid chromatography 
LC-DAD liquid chromatography-diode array detector 
LC-MS liquid chromatography-mass spectrometry 
LC-MS/MS liquid chromatography-tandem mass spectrometry 
MDL method detection limit 
PC polycarbonate 
PC/ABS polycarbonate/Acrylonitrile-butadiene-styrene 
PP polypropylene 
PTFE polytetrafluoroethylene 
QC quality control 
RSD relative standard deviation 
RM raw material 

4 Principle 

Free BPA is determined using ultrasonic extraction followed by high-performance liquid 
chromatography separation and tandem mass spectrometry and liquid chromatography-diode 
array detection. When preparing a test specimen (see Clause 7) of polycarbonate (PC) or 
similar type of epoxy resins, thermal stress of the specimen should be avoided, since heat can 
affect the test results. 

Free BPA is determined using ultrasonic extraction followed by high-performance liquid 
chromatography separation with either mass-spectrometry (LC-MS), or tandem mass 
spectrometry (LC-MS/MS), or diode array detector (LC-DAD). 

5 Reagents and materials 

The reagent chemicals used for the tests described in this document shall have a minimum 
purity as described from a) to i) in Clause 5. This is intended to ensure the reagents are free 
from contamination and prevent proliferation of blank values. There is a risk of elevated blank 
values due to the ubiquitous nature of BPA (CAS #80-05-7). Laboratories should assure to 
verify the blank value of the test method especially in case the calibration curve shows an offset. 

These are the reagents used in the tests described in this document: 

a) methanol (purity LC grade or higher); 
b) tetrahydrofuran (purity LC grade or higher); 
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