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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).  

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 190, Soil quality, Subcommittee SC 3, Chemical 
methods and soil characteristics.
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Introduction

Polychlorinated biphenyls (PCB) have been widely used as additives in industrial applications where 
chemical stability has been required. This stability, on the other hand, creates environmental problems 
when PCBs are eventually released into the environment. Since some of these PCB compounds are highly 
toxic, their presence in the environment (air, water, soil, sediment, and waste) is regularly monitored 
and controlled. At present, determination of PCB is carried out in these matrices in most of the routine 
laboratories following the preceding steps for sampling, pretreatment, extraction, and clean-up by 
measurement of specific PCB by means of gas chromatography in combination with mass spectrometric 
detection (GC-MS) or gas chromatography with electron capture detector (GC-ECD).

The European Standard EN 16167:2012 on which this International Standard is based, was developed 
in the European project ‘HORIZONTAL’. It is the result of a desk study “3-12 PCB” and aims at evaluation 
of the latest developments in assessing PCBs in sludge, soil, treated biowaste, and neighbouring fields. 
Taken into account the different matrices and possible interfering compounds, this European Standard 
does not contain one possible way of working. Several choices are possible, in particular, relating to 
clean-up. Detection with both MS-detection and ECD-detection is possible. Two different extraction 
procedures and 11 clean-up procedures are described. The use of internal and injection standards is 
described in order to have an internal check on choice of the extraction and clean-up procedure. The 
method is, as far as possible, in agreement with the method described for PAHs (see ISO 13859). It has 
been tested for ruggedness.

This International Standard is applicable and validated for several types of matrices as indicated in 
Table 1 (see also Annex A for the results of the validation).

Table 1 — Matrices for which this International Standard is applicable and validated

Matrix Materials used for validation
Sludge Municipal sewage sludge
Biowaste Compost
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Soil quality — Determination of polychlorinated biphenyls 
(PCB) by gas chromatography with mass selective 
detection (GC-MS) and gas chromatography with electron-
capture detection (GC-ECD)
WARNING — Persons using this International Standard should be familiar with usual laboratory 
practice. This International Standard 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.

IMPORTANT — It is absolutely essential that tests conducted according to this International 
Standard be carried out by suitably trained staff.

1 Scope

This International Standard specifies a method for quantitative determination of seven selected 
polychlorinated biphenyls (PCB28, PCB52, PCB101, PCB118, PCB138, PCB153, and PCB180) in sludge, 
treated biowaste, and soil using GC-MS and GC-ECD (see Table 2).

Table 2 — Target analytes of this International Standard

Target analyte CAS-RNa

PCB28 2,4,4’-trichlorobiphenyl 7012-37-5
PCB52 2,2’,5,5’-tetrachlorobiphenyl 35693-99-3
PCB101 2,2’,4,5,5’-pentachlorobiphenyl 37680-37-2
PCB118 2,3’,4,4’,5-pentachlorobiphenyl 31508-00-6
PCB138 2,2’,3,4,4’,5’-hexachlorobiphenyl 35056-28-2
PCB153 2,2’,4,4’,5,5’-hexachlorobiphenyl 35065-27-1
PCB180 2,2’,3,4,4’,5,5’-heptachlorobiphenyl 35065-29-3
a Chemical Abstracts Service Registry Number.

The limit of detection depends on the determinants, the equipment used, the quality of chemicals used 
for the extraction of the sample, and the clean-up of the extract.

Under the conditions specified in this International Standard, a limit of application of 1 µg/kg (expressed 
as dry matter) can be achieved.

Sludge and treated biowaste can differ in properties and also in the expected contamination levels 
of PCBs and presence of interfering substances. These differences make it impossible to describe one 
general procedure. This International Standard contains decision tables based on the properties of the 
sample and the extraction and clean-up procedure to be used.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 5667-15, Water quality — Sampling — Part 15: Guidance on the preservation and handling of sludge 
and sediment samples
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