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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 24, Particle characterization including
sieving, Subcommittee SC 4, Particle characterization.

This second edition cancels and replaces the first edition (ISO 13320:2009), which has been technically
revised. The main changes compared to the previous edition are as follows:

a) protocols for evaluation of accuracy and qualification of instrument were newly developed;

b) new Annex H (normative) for usage of reference material has been added;

c) new descriptions for wider applications, such as off-line, online, in-line and at-line have been added;
d) some informative parts have been moved to new annexes;

e) minor revisions and updates have been made throughout the document.

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

The laser diffraction technique has evolved such that it is now a dominant method for determination
of particle size distributions (PSDs). The success of the technique is based on the fact that it can be
applied to a wide variety of particulate systems. The technique is fast and can be automated, and a
variety of commercial instruments is available. Nevertheless, the proper use of the instrument and the
interpretation of the results require the necessary caution.

Since ISO 13320-1:1999 was first published, the understanding of light scattering by different materials
and the design of instruments have advanced considerably. This is especially marked in the ability
to measure very fine particles. Therefore, it was replaced with the first edition of ISO 13320 in 2009,
and since then the method has been developed for a wider application. Additionally, demands raised
recently not only on establishment of accuracy of measurements but also on necessity of evaluation
of the accuracy and of qualification of instrument by users. Therefore, this document incorporates the
most recent advances in understanding.
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Particle size analysis — Laser diffraction methods

1 Scope

This document provides guidance on instrument qualification and size distribution measurement of
particles in many two-phase systems (e.g. powders, sprays, aerosols, suspensions, emulsions and gas
bubbles in liquids) through the analysis of their light-scattering properties. It does not address the
specific requirements of particle size measurement of specific materials.

This document is applicable to particle sizes ranging from approximately 0,1 um to 3 mm. With special
instrumentation and conditions, the applicable size range can be extended above 3 mm and below 0,1 um.

For spherical and non-spherical particles, a size distribution is reported, where the predicted scattering
pattern for the volumetric sum of spherical particles matches the measured scattering pattern. This
is because the technique assumes a spherical particle shape in its optical model. For non-spherical
particles the resulting particle size distribution is different from that obtained by methods based on
other physical principles (e.g. sedimentation, sieving).

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.

[SO 9276-1, Representation of results of particle size analysis — Part 1: Graphical representation

[SO 9276-2, Representation of results of particle size analysis — Part 2: Calculation of average particle
sizes/diameters and moments from particle size distributions

3 Terms, definitions and symbols

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO 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 http://www.electropedia.org/

3.1.1
absorption
reduction of intensity of a light beam not due to scattering

3.1.2
accuracy
closeness of agreement between a test result or measurement result and the true value

Note 1 to entry: In practice, the accepted reference value is substituted for the true value.

Note 2 to entry: The term “accuracy”, when applied to a set of test or measurement results, involves a combination
of random components and a common systematic error or bias component.

Note 3 to entry: Accuracy refers to a combination of trueness and precision.
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[SOURCE: ISO 3534-2:2006, 3.3.1]

3.1.3
aspectratio
ratio of the minimum to the maximum Feret diameter

Note 1 to entry: For not very elongated particles.
[SOURCE: ISO 26824:2013, 4.5]

314

certified reference material

CRM

reference material (3.1.16) characterised by a metrologically valid procedure for one or more specified
properties, accompanied by an RM certificate that provides the value of the specified property, its
associated uncertainty, and a statement of metrological traceability

Note 1 to entry: The concept of value includes a nominal property or a qualitative attribute such as identity or
sequence. Uncertainties for such attributes may be expressed as probabilities or levels of confidence.

Note 2 to entry: Metrologically valid procedures for the production and certification of RMs are given in, among
others, ISO 17034 and ISO Guide 35.

Note 3 to entry: ISO Guide 31 gives guidance on the contents of RM certificates.
Note 4 to entry: ISO/IEC Guide 99:2007, 5.14 has an analogous definition.
[SOURCE: ISO Guide 35:2017, 3.2]

3.1.5
complex refractive index

L

refractive index of a particle, consisting of a real and an imaginary (absorption) part
Note 1 to entry: The complex refractive index of a particle can be expressed mathematically as

ﬂp=np—1kp

where

i isthesquare root of -1;

k,, is the positive imaginary (absorption) part of the refractive index of a particle;

n, isthe positive real part of the refractive index of a particle.

Note 2 to entry: In contrast to ISO 80000-7, this document follows the convention of adding a minus sign to the
imaginary part of the refractive index.

3.1.6

deconvolution

<laser diffraction> mathematical procedure whereby the size distribution of an ensemble of particles is
inferred from measurements of their scattering pattern

3.1.7

diffraction

<particle size analysis> scattering of light around the contour of a particle, observed at a substantial
distance (in the ‘far field’)
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