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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 7-2: Hexavalent chromium — Determination of hexavalent chromium
(Cr(VI1)) in polymers and electronics by the colorimetric method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz-tio: con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC ‘s tu r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ~ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National . >r mittee interested
in the subject dealt with may participate in this preparatory work. International, y>vernriental and non-
governmental organizations liaising with the IEC also participate in this preparatio. . |IE\. coiiaborates closely
with the International Organization for Standardization (ISO) in accordanrce w2 cc..ditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, ns nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. cc mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for inteznatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc.~tisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .ar ti 2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior.n| CHmmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation <f contu.mity. Independent certification bodies provide conformity
assessment services and, in some areas; «>cec’ to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ~ertif c7.10mn bodies.

All users should ensure that they ha:'e . e latest edition of this publication.

No liability shall attach to IEC oiits irectors, employees, servants or agents including individual experts and
members of its technical comr...'2es cad IEC National Committees for any personal injury, property damage or
other damage of any nature w.iatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of. ne :'tication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn t> the Normative references cited in this publication. Use of the referenced publications is
indispensable for the vrrict application of this publication.

Attention is d'a.n to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC _hall not be held responsible for identifying any or all such patent rights.

International Ctandard IEC 62321-7-2 has been prepared by IEC technical committee 111:
Environiaental standardization for electrical and electronic products and systems.

~e fi.st edition of IEC 62321:2008 was a ‘stand-alone’ standard that included an introduction,

an cverview of test methods, a mechanical sample preparation as well as various test method
clauses.

This first edition of IEC 62321-7-2 is a partial replacement of IEC 62321:2008, forming a
structural revision and generally replacing Annex C. IEC 62321-7-2 is the final replacement
part of the corresponding clauses in IEC 62321:2008.
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The text of this standard is based on the following documents:

CDV Report on voting

111/408/CDV 111/432/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.

A list of all parts in the IEC 62321 series, published under the general title Determinatich 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 unchaced un.i the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the dau> reiated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

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

The use of hexavalent chromium in electrotechnical products is of concern in many regions of
the world.

The purpose of this document is therefore to provide test methods that will allow the
electrotechnical industry to determine the levels of hexavalent chromium in electrotechnical
products on a consistent global basis.

WARNING - Persons using this document should be familiar with normal laboratory proctice.
This document does not purport to address all of the safety problems, if any, as.»ucicterd with
its use. It is the responsibility of the user to establish appropriate safety and healt, practices
and to ensure compliance with any national regulatory conditions.
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DETERMINATION OF CERTAIN SUBSTANCES
IN ELECTROTECHNICAL PRODUCTS -

Part 7-2: Hexavalent chromium — Determination of hexavalent chromium
(Cr(VI1)) in polymers and electronics by the colorimetric method

1 Scope

This part of IEC 62321 describes procedures to measure hexavalent chromium, Cr(\v?),
guantitatively in samples of polymers and electronics. This method employs organic sc'ver.t to
dissolve or swell the sample matrix, followed by an alkaline digestion procedtre ‘o e ‘tract
Cr(VI) from samples. Studies have shown that organic/alkaline solution is more ¢ ‘ective than
acidic solution in extracting Cr(VI) from soluble and insoluble samples. Minimal redluction of
Cr(V1) to Cr(lll) or oxidation of Cr(lll) to Cr(VI) occurs under alkaline conditinns

For soluble polymers consisting of ABS (Acrylonitrile- butadiene-styrenc), P = (Folycarbonate)
and PVC (poly(vinyl chloride)), the samples are first dissolved in ar.asp.opiiate organic solvent
and Cr(VI) is then extracted by an alkaline extraction solution.

For insoluble/unknown polymers, or electronic materials tha. .z-not contain antimony (Sb),
the samples are digested in a toluene/alkaline solution at'150 “C to 160 °C. Then the organic
phase in the extracts are separated and discarded; the incraz.nic phase is retained for Cr(VI)
analysis.

The Cr(VI) concentration in the extract is determi~ed by its reaction under acidic conditions
with 1,5-diphenylcarbazide. Cr(VI) is reduced to Cr(lll) in the reaction with diphenylcarbazide
which is oxidized to diphenylcarbazone. The Cr('ll) and diphenylcarbazone form a red-violet-
coloured complex in the reaction. The cumnlex solution is measured quantitatively by a
colorimeter or a spectrophotometer at-54u.*.m.

2 Normative references

The following documents rz raferred to in the text in such a way that some or all of their
content constitutes req: iren.cnts of this document. For dated references, only the edition
cited applies. For un~ctec references, the latest edition of the referenced document (including
any amendments) a,olies.

IEC 62321-1, Deermination of certain substances in electrotechnical products — Part 1:
Introductioi an overview

ISO 2693, 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 apply.
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