EESTI STANDARD EVS-EN 17681-2:2022

Textiles and textile products - Organic fluorine - Part 2:
Determination of volatile compounds by extraction
method using gas chromatography

3



EVS-EN 17681-2:2022

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 17681-2:2022 |This Estonian standard EVS-EN 17681-2:2022
sisaldab Euroopa standardi EN 17681-2:2022 |consists of the English text of the European
ingliskeelset teksti. standard EN 17681-2:2022.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation and

Accreditation.
Euroopa standardimisorganisatsioonid on teinud

Euroopa standardi rahvuslikele liikmetele |Date of Availability of the European standard is
kéttesaadavaks 28.09.2022. 28.09.2022.

Standard on kattesaadav Eesti Standardimis-ja | The standard is available from the Estonian Centre
Akrediteerimiskeskusest. for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on voimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 59.080.01

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi v6i edastamine Ukskdik millises
vormis v8i millisel teel ilma Eesti Standardimis-ja Akrediteerimiskeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, votke palun Gihendust Eesti Standardimis-ja Akrediteerimiskeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 17681-2
NORME EUROPEENNE
EUROPAISCHE NORM September 2022

ICS 59.080.01

English Version

Textiles and textile products - Organic fluorine - Part 2:
Determination of volatile compounds by extraction
method using gas chromatography

Textiles et produits textiles - Fluor organique - Partie 2 Textilien und textile Erzeugnisse - Organisches Fluor -
: Détermination de composés volatils par une méthode Teil 2: Bestimmung des Gehaltes an fliichtigen
d'extraction utilisant la chromatographie en phase Verbindungen durch Extraktionsverfahren mittels
gazeuse Gaschromatographie

This European Standard was approved by CEN on 24 July 2022.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 17681-2:2022 E
worldwide for CEN national Members.



EVS-EN 17681-2:2022

Contents Page
D100 QT0) 0 XE U000 a0 ) o 3
000000 L1 0 4
1 LY. 0 11
2 (00 3 00 B TR Q=) () (=) 1 L X 11
3 Terms and defiNItiONS ... ————————————————— 11
4 Principle of Method .. s 11
5 T T o) (L 12
6 D0 LT 0 4 ) (L 12
7 T ) 117 0] U0 0 . 13
7.1 =3 1T i 13
7.2 Sampling based 0N Area........cms s ———————————————— 13
7.3 Sampling Dased 0N MASS ..o s 13
7.4 Preparation of test SPEeCIMEeN.......oiiiis s 13
8 o 0T oL L 13
8.1 Preparation of StOCK SOIULIONS ... sssssasassssssssssssssssssnns 13
8.2 Preparation of internal standard SOIULION.....ccsrssssnss s —————— 13
8.3 Preparation of calibration SOlUtions..........ccunn s ——— 13
8.4 00 i U 00 ) 14
8.5 L 21 £ (R 14
9 EXPression Of FeSUILS.....iiimnssnssssnsssssssssssssssss s ss s s sssssssens 14
9.1 LOF= 1 110 1= Ut (o) 14
9.2 Calculation of the reSults..... i ———————————— 15
9.3 Calculation of the sums of certain PFAS.......insssssssssssssssssssssssssses 15
9.4 Limit of detection (LoD) and limit of quantification (LOQ) ......ccuousrsmsmimsmsmsmsmsmsssssnsnsasasassnans 15
9.5 Reliability of the Method ... ——————————— 16
10 BT U ] 0 ) 16
Annex A (normative) Usable ions and LOQ for PFAS analysis by GC..........ooummmnmnssmnmsmssssssssssannns 17
A1l USING GC-IMS /MS....ciuiiirrmmsissssssmssssssssssassssssssssssssasssssssssssssssssssasssssssssassssssss s ssssast snssssssssssassssasssssssssasaseas 17
A2 USING GC-MS /PCL..ciiiriiisissssssssssssssssssssssssssssssssss s sssssssssss s s ssasss s s s ass st snsasssassssssussssssssssnsnens 19
A3 USING GC-MS/EL ..o sssssssss s sssssssssssss s s ssassss s s s sasassss s s sasassssssssssssansnsas 20
Annex B (informative) Interferences with GC........cun s 21
Annex C (informative) Non-regulated PFAS ... sesssssssssns 22
Annex D (informative) Chromatographic conditions.........uns 23
D T I € O L 1 S 23
D.2 0T 008 Y 3 1 24
133 10] U0t ) 0] 1 25



EVS-EN 17681-2:2022

European foreword

This document (EN 17681-2:2022) has been prepared by Technical Committee CEN/TC 248 “Textiles
and textile products”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by March 2023, and conflicting national standards shall be
withdrawn at the latest by March 2023.

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

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.



EVS-EN 17681-2:2022

Introduction

In the European Union, according to Regulation (EU) 2019/1021 on persistent organic pollutants (POP),
Article 3, Clause 1, in connection with AnnexI amended by Commission Delegated Regulation
(EU) 2020/784, the manufacturing, placing on the market and use of perfluorooctanoic acid (PFOA), its
salts and PFOA-related compounds, whether on their own, in mixtures or in articles, is prohibited. This
is in addition to the existing prohibition of perfluorooctane sulfonic acid and its derivatives (PFOS).

According to Article 4 Clause 1. (b) this does not apply in the case of a substance present as an
unintentional trace contaminant, as specified in the relevant entries of Annex I in substances, mixtures
or articles.

Annex I Part A, describing perfluorooctane sulfonic acid and its derivatives (PFOS), contains the specific
exemption (Point 2) to concentrations of PFOS in semi-finished products or articles, or parts thereof, if
the concentration of PFOS is lower than 0,1 % mass fraction calculated with reference to the mass of
structurally or micro-structurally distinct parts that contain PFOS or, for textiles or other coated
materials, if the amount of PFOS is lower than 1 ug/m? of the coated material. PFOS compounds have the
formula CgF;7S0,X where X = OH, Metal salt (O-M*), halide, amide and other derivatives, including

polymers.

In Annex I Part A, describing perfluorooctanoic acid (PFOA), its salts and PFOA-related compounds,
contains the specific exemption (Point 1) to concentrations of PFOA or any of its salts equal to or below
0,025 mg/kg (0,000 002 5 % mass fraction) where they are present in substances, mixtures or articles.
In addition, (Point 2) Article 4(1) applies to concentrations of any individual PFOA-related compound or
a combination of PFOA-related compounds equal to or below 1 mg/kg (0,000 1 % mass fraction) where
they are present in substances, mixtures or articles.

PFOA, its salts and PFOA-related compounds means the following:

i) perfluorooctanoic acid, including any of its branched isomers;
ii) its salts;
iii) PFOA-related compounds which, for the purposes of the Convention, are any substances that degrade

to PFOA, including any substances (including salts and polymers) having a linear or branched
perfluoroheptyl group with the moiety (C,F5)C as one of the structural elements.

The following compounds are not included as PFOA-related compounds:

iv) CgF;7-X, where X =F, Cl, Br;
v) fluoropolymers that are covered by CF3[CF,],-R’, where R’ = any group, n > 16;

vi) perfluoroalkyl carboxylic acids (including their salts, esters, halides and anhydrides) with =8
perfluorinated carbons;

vii) perfluoroalkane sulfonic acids and perfluoro phosphonic acids (including their salts, esters, halides
and anhydrides) with = 9 perfluorinated carbons;

viii) perfluorooctane sulfonic acid and its derivatives (PFOS), as listed in Annex I.

As a further exemption in Annex I Part A (Point 5 c) the manufacturing, placing on the market and use of
PFOA, its salts and PFOA-related compounds is allowed in textiles for oil and water repellency for the
protection of workers from dangerous liquids that comprise risks to their health and safety, until 4 July
2023.
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Commission Regulation (EU) 2021/1297 amending Regulation (EC) No 1907/2006 (REACH), Annex
XVII [7] restricts perfluorocarboxylic acids containing 9 to 14 carbon atoms in the chain (C9-C14 PFCAs),
their salts and C9-C14 PFCA-related substances from 25 February 2023.

This restriction concerns the following substances:

Linear and branched perfluorocarboxylic acids of the formula C,F5,,,1-C(= O)OH where n = 8, 9, 10, 11,
12, or 13 (C9-C14 PFCAs), including their salts, and any combinations thereof;

Any C9-C14 PFCA-related substance having a perfluoro group with the formula C,F, , , ;- directly attached
to another carbon atom, where n = 8, 9, 10, 11, 12, or 13, including their salts and any combinations
thereof;

Any C9-C14 PFCA-related substance having a perfluoro group with the formula C,F,, ,¢- that it is not
directly attached to another carbon atom, where n = 9, 10, 11, 12, 13 or 14 as one of the structural
elements, including their salts and any combinations thereof.

The following substances are excluded from this designation:

C,F2n41-X, where X = F, Cl, or Br

wheren =9, 10, 11, 12, 13 or 14, including any combinations thereof,

CpF2n41-C(= 0)OX' where n > 13 and X' = any group, including salts.

Several per- and poly-fluorinated alkylated substances (PFAS), which are not restricted under the POP
Regulation have been added as Substances of Very High Concern (SVHC) to the Candidate List according
to Regulation (EC) No 1907/2006 (REACH), Article 59.

Per- and poly-fluorinated compounds from C4 - C14 (PFAS) occur, for example, in soil and water repellent
finishes within textiles or can be introduced as contaminants (for example from water sources).
Categories of PFAS are shown in Table 1. Table 2 lists classes of regulated compounds (i.e. listed in a
Regulation) including acids, telomers, sulfonates and sulfonamidalcohols. Compounds of concern (i.e. not
listed yet in a Regulation) are shown in the informative Annex C.
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1 Scope

This document specifies a test method (using gas chromatography, GC) for detection and quantification
of selected extractable perfluorinated and polyfluorinated substances in textile materials (fibres, yarns,
fabrics) and coated fabrics.

NOTE1 CEN/TR 16741 defines which materials are applicable to this determination.

A test method (using liquid chromatography, LC) for detection and quantification of selected extractable
perfluorinated and polyfluorinated substances is specified in EN 17681-1.

NOTE 2 Both this document and EN 17681-1 are needed for PFOA related substances.

Classes of regulated compounds are listed in Table 2. Classes of other non-regulated compounds that can
be determined by this document are defined in Annex C, Table C.1. This document is also applicable for
further PFAS substances provided that the method is validated with the additional compounds.

NOTE3  Commission Delegated Regulation (EU) 2020/784 amending Annex I to the POP Regulation (EU)
2019/1021 as regards the listing of perfluorooctanoic acid (PFOA), its salts and PFOA-related compounds defines
among other that “...PFOA-related compounds’ means the following: ... any substances that degrade to PFOA,
including any substances (including salts and polymers) having a linear or branched perfluoroheptyl group with
the moiety (C;F;5)C as one of the structural elements.” To determine whether these are intentionally present it

could be necessary to introduce an alkaline hydrolysis method to remove the side-chain from the polymer.
According to Commission Regulation (EU) 2021/1297 [7], this applies similarly to C9-C14 PFCAs-related
compounds. A future revision of this document will address this aspect.

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.

EN 17681-1, Textiles and textile products - Organic fluorine - Part 1: Determination of non-volatile
compounds by extraction method using liquid chromatography

EN ISO 4787, Laboratory glass and plastic ware - Volumetric instruments - Methods for testing of capacity
and for use (1SO 4787)

EN ISO 5089, Textiles - Preparation of laboratory test samples and test specimens for chemical testing
(IS0 5089)

3 Terms and definitions

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

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

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

4 Principle of method
The selected compounds listed in Table 2 and in Table C.1 are extracted in an ultrasonic bath with

methanol and the extract is analysed by gas chromatography with a mass spectrometric detector (GC-
MS/MS, GC-MS/PCI or GC-MS/EI).
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