
Textiles — Determination of 
formaldehyde —
Part 3: 
Free and hydrolysed formaldehyde 
(extraction method) by liquid 
chromatography
Textiles — Dosage du formaldéhyde —
Partie 3: Formaldéhyde libre et hydrolysé (méthode par extraction) 
par chromatographie liquide

INTERNATIONAL 
STANDARD

ISO 
14184-3

First edition 
2023-12

Reference number 
ISO 14184-3:2023(E)

© ISO 2023

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 14184-3:2023

https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023

https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023


ii

ISO 14184-3:2023(E)

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2023
All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

   © ISO 2023 – All rights reserved
 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 14184-3:2023

https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023

https://www.iso.org
https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023


ISO 14184-3:2023(E)

Foreword ........................................................................................................................................................................................................................................iv
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ..................................................................................................................................................................................... 1
3	 Terms	and	definitions .................................................................................................................................................................................... 1
4 Conformity .................................................................................................................................................................................................................. 1
5 Principle ........................................................................................................................................................................................................................ 1
6 Reagents ........................................................................................................................................................................................................................ 2
7 Apparatus .................................................................................................................................................................................................................... 3
8 Preparation of test specimen ................................................................................................................................................................. 3
9 Procedure .................................................................................................................................................................................................................... 3

9.1 Formaldehyde stock solution ..................................................................................................................................................... 3
9.1.1 Preparation of formaldehyde stock solution ............................................................................................. 3
9.1.2 Determination of the formaldehyde concentration in the stock solution ....................... 4

9.2 Determination of formaldehyde .............................................................................................................................................. 4
9.2.1 Calibration of LC ................................................................................................................................................................. 4
9.2.2 Extraction of the test specimen ............................................................................................................................ 5
9.2.3 Derivatization with DNPH and analysis ........................................................................................................ 5

10 Expression of results ....................................................................................................................................................................................... 6
10.1 Calculation of the formaldehyde content in textile test specimen ........................................................... 6
10.2 Spiking — Determination of recovery rate ................................................................................................................... 6
10.3 Precision of the test method ...................................................................................................................................................... 6

11 Test report .................................................................................................................................................................................................................. 7
Annex A (informative)  Information on precision of the test method .............................................................................. 8
Annex B (informative)  Examples of chromatographic and spectroscopic conditions ...............................10
Bibliography .............................................................................................................................................................................................................................13

iii© ISO 2023 – All rights reserved  

Contents Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 14184-3:2023

https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023

https://standards.iteh.ai/catalog/standards/sist/373af25e-893c-4703-9aae-861142af04b4/iso-14184-3-2023


ISO 14184-3:2023(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 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 document 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).

ISO draws attention to the possibility that the implementation of this document may involve the use 
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed 
patent rights in respect thereof. As of the date of publication of this document, ISO had not received 
notice of (a) patent(s) which may be required to implement this document. However, implementers are 
cautioned that this may not represent the latest information, which may be obtained from the patent 
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all 
such patent rights.

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

For an explanation of 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 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 38, Textiles, in collaboration with the 
European Committee for Standardization (CEN) Technical Committee CEN/TC 248, Textiles and textile 
products, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna 
Agreement).

A list of all parts in the ISO 14184 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Textiles — Determination of formaldehyde —

Part 3: 
Free and hydrolysed formaldehyde (extraction method) by 
liquid chromatography
WARNING — The use of this document can involve hazardous materials, operations and 
equipment. It does not purport to address all of the safety or environmental problems associated 
with its use. It refers only to technical suitability. It is the responsibility of the user to determine 
any legal obligations relating to health and safety, at any stage, prior to use. It has been assumed 
in the drafting of this document that the execution of its provisions is entrusted to appropriately 
qualified	and	experienced	people.

1 Scope

This document specifies a method for determining the amount of free formaldehyde and formaldehyde 
extracted partly through hydrolysis by means of an extraction method. The method can be applied for 
the testing of textile fibres, fabrics or yarns.

NOTE This method, based on liquid chromatography (LC), is selective and not sensitive to coloured extracts 
and is intended to be used for precise quantification of formaldehyde.

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

3	 Terms	and	definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminology 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 Conformity

Compared with ISO 14184-1, the two analytical methods should give similar trends but not necessarily 
the same absolute result. Therefore, in cases of dispute, the method in this document shall be used in 
preference to ISO 14184-1 (see Note in Clause 1).

5 Principle

The sample is extracted with extraction solution at 40 °C. The eluate is mixed with 2,4- 
dinitrophenylhydrazine (DNPH), whereby formaldehyde reacts to give the respective hydrazone. It is 
separated by liquid chromatography with ultraviolet detector (LC-UV) or liquid chromatography with 
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diode array detector (LC-DAD) or liquid chromotagraphy with single quadrupole mass detector (LC-
MS) or liquid chromatography with triple quadrupole mass detector (LC-MSMS) and the amount is 
quantified.

The process is selective. Formaldehyde is separated and quantified as a derivative from other aldehydes 
and ketones by LC. Free formaldehyde and formaldehyde which is hydrolysed during extraction to yield 
free formaldehyde is quantified.

6 Reagents

All reagents shall be of analytical reagent grade, unless otherwise stated.

6.1 Grade 3 water, in accordance with ISO 3696.

6.2 Acetonitrile (CAS Registry Number1) 75-05-8), LC -MS grade.

6.3 Formaldehyde solution CH2O (CAS Registry Number1) 50-00-0), approximately 37 % (mass 
fraction).

6.4	 Formaldehyde-2,4-DNPH	certified	reference	material	(CRM47177)2), 100 µg/ml.

Certified solutions of formaldehyde-2,4-DNPH, which are commercially available should be used. When 
these solutions are used, the procedure in 9.1 is not required.

6.5 Dinitrophenylhydrazine (DNPH) (CAS Registry Number1) 119-26-6) solution consisting of 
0,3 g DNPH (2,4 dinitrophenylhydrazine) dissolved in 100 ml acetonitrile (6.2). DNPH commercially 
available reagent should be ≥ 97 % purity.

6.6 Iodine solution (CAS Registry Number1) 7553-56-2), 0,05 mol/l.

6.7 Sodium hydroxide solution (CAS Registry Number1) 1310-73-2), 2,0 mol/l.

6.8 Sulfuric acid solution (CAS Registry Number1) 7664-93-9), 2,0 mol/l.

6.9 Sodium thiosulfate solution (CAS Registry Number1) 10102-17-7), 0,1 mol/l.

6.10 Starch solution (CAS Registry Number1) 9005-84-9), 1 %., for example, 1 g in 100 ml water 
(6.1).

6.11 Sodium acetate (CAS Registry Number1) 127-09-3) ≥ 97 % purity.

6.12 Acetic acid (CAS Registry Number1) 64-19-7) ≥ 97 % purity.

6.13 Extraction solution. Acetic acid/sodium acetate buffer solution 0,1 mol/l (pH = 5,0).

Prepare 800 ml of distilled water (6.1) in a 1 000 ml flask. Add 9,53 g of Sodium acetate (6.11) and 
2,7 g of Acetic acid (6.12). If necessary, adjust the pH with HCl or NaOH, then make up to volume with 
distilled water (6.1).

1)  Chemical Abstracts Service (CAS) Registry Number® is a trademark of the American Chemical Society (ACS). 
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.
2)  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.
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