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in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
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PREFACE

This Standard was prepared by the Standards Australia Committee CH-032, Particle Size Analysis.
This Standard is identical with and has been reproduced from ISO 13318-2, Determination of particle
size distribution by centrifugal liquid sedimentation methods, Part 2: Photocentrifuge method.

The objective of this Standard is to provide methods of determining the particle size distribution of
particulate materials by means of centrifugal sedimentation in a liquid. Solids concentrations are
determined by the transmission of a light beam. The resulting signal enables conversion to a particle
size distribution.

The method of determining the particle size distributions described in this Standard is applicable to
powders that can be dispersed in liquids, powders that are present in slurry form and some emulsions.
Typical particle size range for analysis is from about 0.1 um to 5 um. The method is applicable to
powders in which all particles have the same density and comparable shapes and do not undergo
chemical or physical change in the suspension liquid. It is usually necessary that the particles have a
density higher than the liquid in which they are dispersed.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number appears
only on the cover.

(b) In the source text, ‘this part of ISO 13318’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

(d)  Substitute ‘mL’ for ‘ml’ whenever it appears.

(e) In Annex C, Figure C.1, label Vertical axis ‘Cumulative Mass % undersize’.

(f)  The term ‘informative has been used in this Standard to define the application of the annex to
which they apply. An ‘informative’ annex in only for information and guidance.

Reference to International Standards should be replaced by the references to the following Australian

Standards:

Reference in International Standard Australian Standard

ISO AS

13318 Determination of particle size 5009 Determination of particle size distribution
distribution by centrifugal liquid by centrifugal liquid sedimentation
sedimentation methods methods

13381-1  part 1: General principles and 5009.1  Ppart 1: General principles and guidelines
guidelines

14887 Sample preparation—Dispersing 4784 Sample preparation for particle size
procedures for powders in liquids analysis—Dispersing procedures for

powders in liquids
This Standard is part of a series comprising:

AS

5009 Determination of particle size distribution by centrifugal liquid sedimentation methods
5009.1 Part 1: General principles and guidelines

5009.2 Part 2: Photocentrifuge method
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INTRODUCTION

The sample suspension in a photocentrifuge may be contained in a cuvet or a disc. Sample
concentration is determined by changes in a light signal monitored at a known radius. The cuvet
photocentrfuge can only be run in the homogeneous mode whereas the disc photocentrifuge may be
run in either the homogeneous or the line-start mode. Some systems permit the coarse end of the
distribution to be measured in a gravitational mode and the fine end in the centrifugal mode. The use
of light to determine particle size distribution requires a calibration factor to be applied as the particle
size approaches the wavelength of the light, due to the inapplicability of the laws of geometric optics.
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AUSTRALIAN STANDARD

Determination of particle size distribution by centrifugal liquid
sedimentation methods

Part 2:
Photocentrifuge method

WARNING — This part of ISO 13318 may involve hazardous materials, operations and equipment. This part
of ISO 13318 does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this part of ISO 13318 to establish appropriate safety and health practices and
determine the applicability of the regulatory limitations prior to its use.

1 Scope

This part of ISO 13318 covers methods for determining the particle size distribution of particulate materials by
means of centrifugal sedimentation in a liquid. Solids concentrations are determined by the transmission of a light
beam. The resulting signal enables conversion to a particle size distribution.

The method of determining the particle size distribution described in this part of ISO 13318 is applicable to powders
that can be dispersed in liquids, powders that are present in slurry form and some emulsions. Typical particle size
range for analysis is from about 0,1 um to 5 ym. The method is applicable to powders in which all particles have
the same density and comparable shapes and do not undergo chemical or physical change in the suspension
liquid. It is usually necessary that the particles have a density higher than that of the liquid.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 13318. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 13318 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 13318-1, Determination of particle size distribution by centrifugal liquid sedimentation methods — Part 1:
General principles and guidelines

ISO 14887, Sample preparation — Dispersing procedures for powders in liquids
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3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this part of ISO 13318 the terms and definitions of ISO 13318-1 apply.

3.2 Symbols
For the purposes of this this part of ISO 13318 the symbols of ISO 13318-1 and the following apply:
D optical density

E; extinction coefficient for a particle of diameter x;

G constant dependent upon the geometry of the system, the dimensions of the light beam and on the shape
of the particles

[ transmission of the emergent light beam, at the time ¢, after the start of sedimentation

lp transmission of the emergent light beam when no particles are present

M distance from rotation axis to measurement zone (mm)

n; number of particles of diameter x; in the beam

R distance from rotation axis to centrifuge wall, inner disc radius (mm)
S distance from rotation axis to liquid-air interface of sample (mm)

xg diameter of the smallest particle in the light beam (um)

xgt diameter of the largest particle in the light beam i.e. the Stokes diameter (um)

4 Principle

A stable, finely collimated beam of light passes through a spinning disc or cuvet and sedimenting sample and is
detected at a known radius. Light rays, typically from either a white light source (e.g. incandescent bulb) or a
monochromatic coherent source (e.g. laser), pass through the suspension and are detected by a photodiode or
photomultiplier. The disc photocentrifuge can be operated in the line-start or homogeneous mode whereas the
cuvet photocentrifuge can be operated only in the homogeneous mode. The signal of the light beam is monitored
over the analysis time. The mass percentage of sample present in the beam is determined by calculating the ratio
of the light transmission signal, by use of a clear dispersing liquid, to the light transmission signal with the sample
present.

In the line-start mode the disc initially contains clear fill liquid to give maximum light transmission. Then the sample
is injected as a thin layer on top of the spinning fill liquid and begins to settle outward radially. When the largest
particles present reach the light beam the light transmission decreases, returning to the original transmission value
when the smallest particle present passes through the beam. A buffer layer is usually injected over the fill liquid to
prevent suspension breaking through the interface in a phenomenon known as “streaming”.
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