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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.<:
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenanc~ 1re
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria necded 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 riic v be che subject of
patent rights. ISO shall not be held responsible for identifying any or all such natent .ights. Details of
any patent rights identified during the development of the document will be in ti e 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 th~ cs.veii<nce of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, th: meaning of ISO specific terms and
expressions related to conformity assessment, as well as.infc ‘mation about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Birriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Comniittee .SO/TC 146, Air quality, Subcommittee SC 3,
Ambient atmospheres.
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Introduction

Tyre and road wear particles (TRWP) are formed as a result of tread abrasion from the road surface
and subsequent particle release to the environment. TRWP consist of tyre tread particles which include
incorporated material from the road surface.[3] The elastomeric fraction in TRWP contained in PMz 5
or PMyg is quantified in this document by direct pyrolysis-GC-MS analysis of a sample filter. Mass can
be expressed on the basis of the rubber polymer, tyre tread, or TRWP. This method has been used to
measure the airborne concentration of TRWP in the PM1¢ fraction for three geographically separated
regions.[4] The TRWP concentration in soil and sediment has also been characterized by a similar
method.[5]

Specific chemical markers are generated from intact TRWP by pyrolysis of sample specimens. The
chemical markers consist of characteristic and specific pyrolysis dimeric fragments of pass>ugor
and truck tyre tread polymers including butadiene rubber, styrene-butadiene rubber, and isaprene
rubber. The polymer fragments generated by sample pyrolysis are subsequently sepirated by gas
chromatography and identified by mass spectroscopy. The TRWP mass concentration is calculated
based on market average polymer use rates in tread and prior characterization of the'mineral content
of TRWP. Rubber polymer specificity is achieved by quantification of dimeric p~lv.ner fragments
consisting of two monomer units.[6][Z] Repeatability is achieved by the use of a leute ated internal
standard of similar polymeric structure to the tyre tread polymers. The interna: staudaid corrects for
variable analyte recovery caused by sample size, matrix effects, and temparal variation in instrument
response. The method is suitable for monitoring changes in ambient air TR.\*/P concentrations over a
specified averaging time.
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Ambient air — Determination of the mass concentration
of tire and road wear particles (TRWP) — Pyrolysis-GC-
MS method

WARNING 1 — Persons using this document should be familiar with normal laboratory practi :e:
This document does not purport to address all of the safety problems, if any, associated wit" iwc
use. It is the responsibility of the user to establish appropriate safety and health practices «nd' to
ensure compliance with any national regulatory conditions.

WARNING 2 — Certain procedures specified in this document may involve the use or generation
of substances, or the generation of waste, that could constitute a local env’roi. me, tal hazard.
Reference should be made to appropriate documentation on safe handling anc. lispcsal after use.

1 Scope

This document specifies a method for the determination of the airbcsn< concentration (pg/ms3),
mass concentration (pg/g) and mass fraction (%) of tyre and road 7eai particles (TRWP) in ambient
particulate matter (PM) samples.

This document establishes principles for air sample collection, .iic'generation of pyrolysis fragments
from the sample, and the quantification of the generated ;olymer fragments. The quantified polymer
mass is used to calculate the fraction of tyre tread in PI* ai.? Concentration of tyre tread in air. These
quantities are expressed on a TRWP basis, which includ=s txe mass of tyre tread and mass of road wear
encrustations, and can also be expressed on a tyre -ubhe: polymer or tyre tread basis.

Air sample collection is on quartz fibre filters with size-selective input in a range of PM2 5 or PM1g. The
method is suitable for the determination of T2WP in indoor or outdoor atmospheres.

2 Normative references

The following documents are rei=rrud to in the text in such a way that some or all of their content
constitutes requirements of tniz.document. For dated references, only the edition cited applies. For
undated references, the latc st-edition of the referenced document (including any amendments) applies.

IS0 4225, Air quality — General aspects — Vocabulary
[SO 7708:1995, Air quality — Particle size fraction definitions for health-related sampling

3 Term: and definitions
For the purposes of this document, the terms and definitions given in ISO 4225 and the following apply.
1€0 and [EC maintain terminological databases for use in standardization at the following addresses:

<~ 1EC Electropedia: available at http://www.electropedia.org/

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

3.1
ambient air
outdoor air to which people, plants, animals, or material may be exposed
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