BS ISO 20596-1:2018

BSI Standards Publication

Water quality — Determination of cyclic
volatile methylsiloxanes in water

Part 1: Method using purge and trap with gas
chromatography-mass spectrometry (GC-MS)

°
bSl. Documents

Document Sharing Hub

Full document details: BS 1ISO 20596-1:2018


http://avadocuments2026.com/doc/bs-iso-20596-1-2018
http://avadocuments2026.com/doc/bs-iso-20596-1-2018

BS ISO 20596-1:2018 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 20596-1:2018.

The UK participation in its preparation was entrusted to Technical
Committee EH/3/2, Physical chemical and biochemical methods.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 96058 1
ICS 13.060.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 June 2018.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 20596-1:2018


http://avadocuments2026.com/doc/bs-iso-20596-1-2018
http://avadocuments2026.com/doc/bs-iso-20596-1-2018

Full document details: BS ISO 20596-1:2018

BS IS0 20596-1:2018

INTERNATIONAL ISO
STANDARD 20596-1

First edition
2018-06-30

Water quality —
Determination of cyclic volatile
methylsiloxanes in water —

Part 1:

Method using purge and trap
with gas chromatography-mass
spectrometry (GC-MS)

Qualité de I'eau — Détermination des méthylsiloxanes cycliques
volatiles dans I'eau —

Partie 1: Méthode par dégazage et piégeage avec chromatographie en
phase gazeuse-spectrométrie de mass (GC-MS)

Reference number

— T 1SO 20596-1:2018(E)
ISO Documents
= Document Sharing Hub
== ©1S0 2018


http://avadocuments2026.com/doc/bs-iso-20596-1-2018
http://avadocuments2026.com/doc/bs-iso-20596-1-2018

BS ISO 20596-1:2018
ISO 20596-1:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2018, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org
www.iso.org
Documents
.. Document Sharing Hub
11 © ISO 2018 - All rights reserved

Full document details: BS ISO 20596-1:2018


http://avadocuments2026.com/doc/bs-iso-20596-1-2018
http://avadocuments2026.com/doc/bs-iso-20596-1-2018

BS IS0 20596-1:2018

ISO 20596-1:2018
Contents Page
FOT@WONM ... oottt iv
1 SCOPI ... 1
2 INOTTNATIVE FEECT@IICES ........oooooooeoeoeeeeeeee oottt 1
3 LS IR Y 0 0 U2 00 ) o 2
4 PIAIICEPI@ ..otk 2
5 Interferences
5.1 General
5.2 Interferences with sampling and extraction
5.3 INEEITEreNCES WILIL GC-IMS ..o
6 REAGEIIES ...t 3
7 AP PATATUS ... 4
8 Sampling and SAMPLe PreSErVATION ... 5
9 PIOCEAUIES .........ooeoeoeeeeeeeeeeeeeeeeeeeeeee oo et
9.1 Purge and trap @XETACTION ...t
9.1.1 (TS 0 T=) o=
9.1.2  Conditioning of the solid phase material...
9.1.3  Sample exXtraction ...
9.1.4  EIUtION oo
9.2 GC-MS operating conditions.........ccie,
9.3 Blank determination ...
9.4 |06 1<) 0 1 4 (z= U8 o) o WSSO0
10 (001115 1= 1 (o) o 0000
10.1 General requirements
10.2  Calibration by internal standard
11 (0621 Lo 1 1 F= T (o) ¢ 0O
11.1  Use of the calibration graph to determine the result
11.2 Calculation of results after calibration with internal standards ... 9
11.3 Treatment of results lying outside the calibration range ..., 10
11.4 Quality checks for internal standardiZation ... 10
12 EXPIeSSION Of T@SULES ...t 10
13 TESTITEPOTT ...ttt 10
Annex A (informative) EXample of SOTDENES. ...

Annex B (informative) Examples of purge and trap extraction assemblies

Annex C (informative) Suitable capillary COIUMIMI ...

Annex D (informative) GC-MS conditions and examples of chromatograms..................ccn 15
Annex E (informative) Performance data. ... 20
BIDIIOGIAPIIY ... 22

Documents

] Document Sharin%Hub
© IS0 2018 - All rights reserved 1

Full document details: BS ISO 20596-1:2018


http://avadocuments2026.com/doc/bs-iso-20596-1-2018
http://avadocuments2026.com/doc/bs-iso-20596-1-2018

BS ISO 20596-1:2018
ISO 20596-1:2018

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 voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

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

Alist of all parts in the ISO 20596 series can be found on the ISO website.
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INTERNATIONAL STANDARD 1ISO 20596-1:2018

Water quality — Determination of cyclic volatile
methylsiloxanes in water —

Part 1:
Method using purge and trap with gas chromatography-
mass spectrometry (GC-MS)

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.

IMPORTANT — It is absolutely essential that tests conducted in accordance with this document
be carried out by suitably qualified staff.

1 Scope

This document specifies a method for the quantitative determination of selected cyclic volatile
methylsiloxanes (cVMS) in non-filtered water samples by purge and trap extraction with isotope
dilution gas chromatography-mass spectrometry (GC-MS).

This method is applicable to the determination of individual cVMS, including:
— octamethylcyclotetrasiloxane (D4);

— decamethylcyclopentasiloxane (D5);

— dodecamethylcyclohexasiloxane (D6);

in surface water, ground water, and wastewater. It can be applied to samples within the concentration
range of 0,01 ug/1to 1 ug/l1 of each of the target compounds. Depending on the matrix, the method may
also be applicable to higher concentrations ranging from 1 pg/lto 100 pg/1 after suitable dilution of the
sample or reduction in sample size.

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.

ISO 3696, Water for analytical laboratory use — Specification and test methods

IS0 4793, Laboratory sintered (fritted) filters — Porosity grading, classification and designation

ISO 5667-4, Water quality — Sampling — Part 4: Guidance on sampling from lakes, natural and man-made
IS0 5667-6, Water quality — Sampling — Part 6: Guidance on sampling of rivers and streams

ISO 5667-10, Water quality — Sampling — Part 10: Guidance on sampling of waste waters

ISO 5667-11, Water quality — Sampling — Part 11: Guidance on sampling of groundwaters

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
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3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Principle

Extraction of the analytes listed in Table 1 from the water sample by purge and trap extraction, solvent
elution and determination by gas chromatography with mass spectrometric detection.

Table 1 — Analytes determinable by this method

Analyte Formula Abbreviation CAS-RNa
Octamethylcyclotetrasiloxane CgH2404Si4 D4 556-67-2
Decamethylcyclopentasiloxane C10H3005Sis D5 541-02-6
Dodecamethylcyclohexasiloxane C12H3606Sig D6 540-97-6
a  CAS-RN: Chemical Abstracts Services Registration Number.

5 Interferences

WARNING — Silicone includes D4, D5 and D6, and is widely used in consumer products such as
hair care products, cosmetics, hand lotions, and antiperspirant. As silicone is present in many
consumer products, the user should take care not to use hand lotions or other possible sources
of contamination before or during the sampling and analysis. Pay special attention to avoid any
contamination.

5.1 General

Contamination introduced during the analytical procedure is monitored by the determination of
blanks (see 9.3).

5.2 Interferences with sampling and extraction

Sampling containers shall consist of materials that do not change the composition of the sample during
sample storage. All types of silicone polymer materials shall be avoided during sampling, sample storage
and extraction. Sample containers shall be rinsed thoroughly with acetone (6.2) and n-hexane (6.3)
prior to use. Sample containers shall be checked for possible background contamination before use
when a new type of bottles is prepared.

5.3 Interferences with GC-MS

Silicones are also commonly found in parts and consumables associated with gas chromatography
including septa for the vials and inlet. Additionally, GC columns are polydimethysiloxane based and
when exposed to moisture and heat also contribute to background cVMS. Autosampler vial septa
should be silicone free or thinly coated with PTFE (PTFE = polytetrafluoroethene) on the side exposed
to the sample. The inlet septum should be replaced with a Merlin Microseal™b to reduce background
contamination from this source. Also any solvents should be dried prior to injection into the GC or care
should be taken to use a solvent in which water is only soluble in the ppm levels.

1)  Merlin Microseal is the trademark of a product. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used

if they can be shown to lead to the same results. Docu ments
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6 Reagents

Use reagents with negligible concentrations of the compounds of interest compared with the
concentrations to be determined and verify by blank determinations and, if necessary, apply additional
cleaning steps.

6.1 Water, grade 1, as specified in ISO 3696.

6.2 2-propanone (acetone), C3HgO.

6.3 n-hexane, C¢H14.

6.4 Sodium sulfate, anhydrous, NazS04, powdered.

6.5 Individual internal standard stock solutions.
2,4,6,8-13C4-octamethylcyclotetrasiloxane
2,4,6,8,10-13C5-decamethylcyclopentasiloxane
2,4,6,8,10,12-13C4-dodecamethylcyclohexasiloxane

Weigh 10 mg of each compound into separate 100 ml volumetric flasks and make up to the mark with
hexane (6.3), to prepare solutions of mass concentration p approximately 100 000 pg/1.

6.6 Multiple internal standard stock solutions.

Dilute the individual internal standard stock solutions (6.5) in a volumetric flask with hexane (6.3) in
the ratio of 1:10, to prepare a solution of mass concentration p approximately 10 000 pg/I.

6.7 Internal standard working solution.

Dilute the internal standard stock solutions (6.5) in a volumetric flask with acetone (6.2) in the ratio of
1:100, to prepare a solution of mass concentration p approximately 1 000 pg/1.

6.8 Individual stock solutions of reference compounds of the analytes listed in Table 1.

Weigh 10 mg of each reference compound into a separate 100 ml volumetric flask and make up to the
mark with n-hexane (6.3), to prepare solutions of mass concentration p approximately 100 000 pg/1.

6.9 Multiple reference compounds stock solution.

Dilute the stock solutions (6.8) in a volumetric flask with n-hexane (6.3) in the ratio of 1:10, to prepare a
solution of mass concentration p approximately 10 000 pg/1.

6.10 Calibration standards.

Prepare at least five calibration solutions by appropriate dilution of the multiple reference compounds
stock solution (6.9), using n-hexane (6.3). Add to each solution the same amount of the multiple internal
standard stock solution (6.6) to give a final concentration of p approximately 100 pg/1.

Transfer, for example, 100 pl of the multiple reference compounds stock solution (6.9) and the internal
standard stock solution (6.6) into a 10 ml volumetric flask and make up to the mark with n-hexane (6.3).
A volume of 1 pl of this calibration solution contains 100 pg of the respective individual analytes and
internal standards.

When the solutions (6.5 to 6.10) are not being used, store the standards in a freezer (below -18 °C) in
sealed ampoules or screw-capped vials with PTFE-lined caps (silicone free). Check mmémg
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