INTERNATIONAL ISO
STANDARD 17993

First edition
2002-08-15

Water quality — Determination of 15
polycyclic aromatic hydrocarbons (PAH) in
water by HPLC with fluorescence detection
after liquid-liquid extraction

Qualité de I'eau — Dosage de 15 hydrocarbures aromatiques polycycliques
(HAP) dans I'eau par HPLC avec détection par fluorescence apres
extraction liquide-liquide

= Reference number
= — ISO 17993:2002(E)

NS = Docur(yents
- Document é%grizr?g(j)%lub

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO 17993-2002


http://avadocuments2026.com/doc/iso-17993-2002
http://avadocuments2026.com/doc/iso-17993-2002

ISO 17993:2002(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

. Document Sharing Hub
Copyright Inlllernational Organization for Standardization © |SO 2002 - A” r|ghtS reserved
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO 17993-2002


http://avadocuments2026.com/doc/iso-17993-2002
http://avadocuments2026.com/doc/iso-17993-2002

ISO 17993:2002(E)

Contents Page
0 =T o o iv
oo 11T o o O v
1 8T o - 1
2 NOIrMaAtive referENCeS.......coiii i ————— 1
3 T T3 1 o 1
4 LY =T =Y Lo 3
5 ST Vo 1= 41 (PPt 4
6 Y 0 2= 1 1 5
7 £ T 0 o 11T T PSSP 6
8 g o o= o 11T 6
9 L0 o U - 1o o 11
10 g =T o =T o o 11
1 L= 8 =] Lo o P 13
Annex A (informative) Examples of chromatographic conditions and columns..........cccccviviiiicciinnccennn, 14
Annex B (informative) Examples for the construction of special apparatus............cccoovirmriiii i 18

Documents

Document Sharing Hub
iii

AIAA AAAA AN LioLio
Copyright International Organization for Slandardizationﬁ'served

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO 17993-2002


http://avadocuments2026.com/doc/iso-17993-2002
http://avadocuments2026.com/doc/iso-17993-2002

ISO 17993:2002(E)

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
liasison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted
by the technical committees are circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 17993 was prepared by Technical Committee ISO/TC 147, Water quality, Subcommittee SC 2, Physical,
chemical and biochemical methods.

Annexes A and B of this International Standard are for information only.
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Introduction

Polycyclic aromatic hydrocarbons (PAH) occur in nearly all types of waters. These compounds are adsorbed on
solids (sediments, suspended matter) as well as dissolved in the liquid phase.

Some PAH are known or suspected to cause cancer. The Council Directive 98/83/EC on the quality of water
intended for human consumption set the maximum acceptable level for benzo(a)pyrene at 0,010 pg/l, and for the
sum of four specified PAH [benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, indeno(1,2,3-cd)-
pyrene] at 0,100 pg/l.
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INTERNATIONAL STANDARD ISO 17993:2002(E)

Water quality — Determination of 15 polycyclic aromatic
hydrocarbons (PAH) in water by HPLC with fluorescence detection
after liquid-liquid extraction

WARNING — Some compounds being measured are presumed to be carcinogenic. Acetonitrile and hexane
are toxic.

Persons using this International Standard should be familiar with normal 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.

1 Scope

This International Standard specifies a method using high performance liquid chromatography (HPLC) with
fluorescence detection after liquid-liquid extraction for the determination of 15 selected PAH (see Table 1) in
drinking and ground water in mass concentrations greater than 0,005 ug/l (for each single compound) and surface
waters in mass concentrations above 0,01 ug/l.

This method is, with some modification, also suitable for the analysis of wastewater. This method may be
applicable to other PAH, provided the method is validated for each case.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 5667-2, Water quality — Sampling — Part 2: Guidance on sampling techniques
ISO 5667-3, Water quality — Sampling — Part 3: Guidance on the preservation and handling of samples

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods and estimation of performance
characteristics — Part 1: Statistical evaluation of the linear calibration function

3 Principle

The PAH present in the aqueous sample are extracted from the water sample with hexane. The extract is
concentrated by evaporation and the residue taken up in a solvent appropriate for HPLC analysis.

If necessary, extracts of surface water or more contaminated water samples are cleaned by chromatography over
silica prior to analysis.

PAH are separated by HPLC on a suitable stationary phase using gradient elution. Identification and quantification
is performed by means of fluorescence detection with wavelength programming for both the excitation and the
emission wavelength.

NOTE If only a limited number of PAH are to be determined, separation can also be performed under isocratic conditions.
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Table 1 — Polycyclic aromatic hydrocarbons determinable by this method

Name Chemical Molar mass Percentage CAS-number Structure
formula carbon

Naphthalene CioHs 128,17 g/mol 93,75% C 091-20-3
Acenaphthene CioH10 154,21 g/mol 93,05 % C 083-32-9 @@
Phenanthrene CisHqo 178,23 g/mol 94,05% C 085-01-8 @@O
Fluoranthene Ci6H10 202,26 g/mol 95,0% C 206-44-0 @’8
Benzo(a)anthracene CigHi2 228,29 g/mol 94,45 % C 056-55-3 @OO@
Benzo(b)fluoranthene 2 CyoHi 252,32 g/mol 95,2% C 205-99-2 @@.
Benzo(a)pyrene @ CooH12 252,32 g/mol 952%C 050-32-8 @@OOO
Dibenib(a,h)anthracene CyoHyy 278,35 g/mol 947 % C 053-70-3 @@@
Fluorene Cy3H1o 166,22 g/mol 93,59 % C 086-73-7
Anthracene CisHqo 178,23 g/mol 94,05 % C 120-12-7
Pyrene CisHio 202,26 g/mol 95,0%C 129-00-0 @OOO
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Table 1 (continued)
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Name Chemical Molar mass Percentage CAS-number Structure
formula carbon
Chrysene CqgHp2 228,29 g/mol 94,45 % C 218-01-9 @@@@
Benzo(k)fluoranthene @ CooHys 252,32 g/mol 952%C 207-08-9 @@’8
Indeno(1,2,3-cd)pyrene 2 CyoHys 276,34 g/mol 95,6 % C 193-39-5 .@@
Benzo(ghi)perylene @ CooHin 276,34 g/mol 95,6 % C 191-24-2 @‘@

NOTE The 15 PAH selected for determination by this method correspond to those of the US EPA list with the exception of
acenaphthylene. Acenaphthylene cannot be determined by this method because it is not fluorescent.

a

Compounds specified in the Council Directive 98/83/EC.

4 Interferences

4.1 Sampling and extraction

Use sampling containers of materials (preferably of steel or glass) that do not affect the sample during the contact
time. Avoid plastics and other organic materials during sampling, sample storage or extraction.

If automatic samplers are used, avoid the use of silicone or rubber material for the tubes. If these materials are
present, make sure that they are as short as possible. Rinse the sampling line with the water to be sampled before
taking the test sample. Refer to ISO 5667-2 and ISO 5667-3 for guidance. f

Keep the test samples from direct sunlight and prolonged exposure to light.

During storage of the test samples, losses of PAH may occur due to adsorption on the walls of the containers. The |
extent of the losses depends on the storage time.

42 HPLC

Compounds that show either fluorescence or quenching and co-elute with the analyte PAH may interfere with the
determination. These interferences may lead to incompletely resolved signals resulting in peak overlap and may,
depending on their magnitude, affect accuracy and precision of the analytical results. Unsymmetrical peaks and
peaks being broader than the corresponding peaks of the reference compound suggest interferences. This problem
may arise for naphthalene and phenanthrene depending on the selectivity of the phases used.
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