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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 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.

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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Introduction

Nitrogen (N) is the most essential element for cotton fibre production, since cotton crops require large
amounts of N to sustain their growth and productivity. For this purpose, considerable amounts of
nitrogen are applied to the soil as chemical fertilizers (e.g. urea) or organic fertilizers (e.g. composted
manure).

The nitrogen applied in the form of a chemical fertilizer or a composted manure is absorbed from the
soil to cotton crops through their root systems during cultivation, leaving a fertilizer-specific nitrogen
isotopic signature in cotton tissues (particularly in cotton fibres). The inerasable nitrogen isotopic
fingerprint engraved in cotton fibres remains unchanged during manufacturing of yarns, textiles and
fabrics.

This document employs the principle of nitrogen isotope discrimination that fractionates against 15N
(heavier nitrogen isotope), resulting in 15N-enriched reactants and 15N-depleted products. In general,
composted manure has a much higher 815N (natural 15N abundance, defined hereinafter) than chemical
fertilizer due to faster NH3 (ammonia) volatilization of the lighter nitrogen isotope (14N) than 15N during
the composting process. In contrast, chemical fertilizers (e.g. urea) are produced from the atmospheric
N7 via the Haber-Bosch process, resulting in low 615N values close to atmospheric N2, which means that
similar isotopic nitrogen compositions of chemical fertilizers to the atmospheric N».

Organic farming strictly bans the use of genetically modified crops (GMO), synthetic pesticides, and
chemical fertilizers. Therefore, the use of chemical fertilizer during organic cotton production can be
detected by determining 815N of cotton fibres, since the difference in 815N values between the two
isotopically different nitrogen inputs (chemical vs. organic fertilizers) leaves a fertilizer-specific
isotopic fingerprint in cotton fibres that can thereafter provide a forensic evidence for organic cotton
fibre production.
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