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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 1SO
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.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

ISO 9276-6 was prepared by Technical Committee ISO/TC 24, Particle characterization including sieving,
Subcommittee SC 4, Sizing by methods other than sieving.

ISO 9276 consists of the following parts, under the general title Representation of results of particle size
analysis:

— Part 1: Graphical representation

— Part 2: Calculation of average particle sizes/diameters and moments from particle size distributions
— Part 3: Adjustment of an experimental curve to a reference model

— Part 4: Characterization of a classification process

— Part 5: Methods of calculation relating to particle size analyses using logarithmic normal probability
distribution

— Part 6: Descriptive and quantitative representation of particle shape and morphology
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Introduction

A variety of different methods for the descriptive and quantitative representation of particle shape and
morphology are known. Even for the term particle size, there is no single definition. Different methods of size
analysis are based on the measurement of different physical properties. In 1ISO 9276-1, the particle size is
defined as the diameter of a sphere having the same physical property. This is known as the equivalent
spherical diameter. So-called property functions help to correlate it with the property of primary interest, which
may, for instance, be flowability, taste or dissolution time.

Broad application of sizing methods in particle characterization shows that particle size is often an important
factor. But particle size alone is not sufficient to allow particle phenomena such as powder flow, mixing,
abrasion or biological response to be understood. Particle shape and morphology play an important role in
particle systems and therefore it is also necessary to characterize and describe these characteristics
quantitatively.

Including additional shape parameters in property functions is supposed to give a better correlation with the
particular property of the particle system. For instance, knowledge of the size of grinding particles and of the
sharpness of their edges will make it possible not only to distinguish between fresh and used grinding particles
but also to predict their abrasive effect quantitatively by means of a property function.

ISO 13322-1 and ISO 13322-2 give guidance on the measurement, description and validation methodologies
used when determining particle sizes by static and dynamic image analysis, respectively. Broad industrial use
of image analysis techniques requires standardized methods of measurement for the characterization of the
size, geometrical shape and morphology of particles.

A particle's shape is the envelope formed by all the points on the surface of the particle. Particle morphology
represents the extension of a simple shape description of this kind to more complex descriptions including
characteristics such as porosity, roughness and texture.

Various glossaries of terms giving descriptions, in words, of particle shape and morphology already exist (see
Clause 5). These descriptions may be useful for the classification or identification of particles but, at the
moment, there is insufficient consensus on the definition of particle shape and morphology in the quantitative
terms necessary for them to be implemented in software routines. A future revision of this part of ISO 9276
may cover this.
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