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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting.\"Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 206, Fine ceramics.
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International Standard specifies a laser diffraction method for measuring particle-size dis
s of the detection of angular distributions of the intensity of light scattered by.fime-ceramic
rsed in a liquid phase irradiated by a laser beam. A typical size range is 0,1'um to 50 um.
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3082:2000, Iron ores — Sampling and sample preparation procedures

13320-1:1999, Particle size analysis — Laser diffraction methods — Part 1: General principle

Terms and definitions

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

4703:2000, Fine ceramics (advanced ceramics, advanced technical ceramics) — Sample p
ptermination of particle size distribution of ceramic powders

4887:2000, Sample preparation — Dispersing procedures for powders in liquids.

ne purposes of this,"document, the terms and definitions given in ISO 13320-1 apply, toge
ing.

5ity of\light scattered as a function of scattering angle

ributions, by
raw powders

t. For dated
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ther with the

3.2

scattering angle
angle between the directions of the transmitted laser beam and the scattered light detected

3.3

relative refractive index
ratio of the absolute refractive index of the sample to the real part of the dispersion medium
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4 Principle of measurement

A particle illuminated by a collimated light beam of a known wavelength from a laser presents a scattering
signature that is a function of the size, shape and relative refractive index of the particle. When particles
dispersed in a liquid are irradiated by a laser beam, the scattering signature is supposed to be the summation
of the signatures of each particle. In the basic optical system shown in Figure 1, the light scattered by the
particles in the laser beam is collected by a Fourier lens on the detector placed on the focal plane of the lens,
to detect the angular distribution of the scattered intensity. The size distribution of the particles is
mathematically reduced from the measured angular distribution of the scattered intensity, so that it can be
best-fitted with that predicted, based on the Mie scattering theory, Fraunhofer diffraction theory or the like.

NOTE 1 A petaiteddescriptiomrof theprincipte of faser diffractiommethod s fourmd-mtS6-+3326=11999; Ammex D-
NOTE 2 Fqr particles of smaller diameters, light scattering at angles in the side and back lobes may also _be\utilized for
the determinafion of the size distribution of particles.

Key

fourier leps
2 laser beam
scatteredHlight detector

Figure 1 — Schematic drawing of an optical system used for size-distribution measurements|
ofparticles by the laser diffraction method

5 Equipment

5.1 Equiqment for determination of particle size distribution

The fundamental constitution of measuring equipment shall be that shown in Figure 2.

5.1.1 The suspension in the dispersion tank, equipped with stirring blades, shall be circulated by a pump. A
laser is used as the radiation light source.

NOTE A He-Ne gas laser or semiconductor laser is used.

5.1.2 The laser beam is expanded into a parallel beam by the beam expander/collimator unit to illuminate a
group of particles in the flow cell.

NOTE A stirrer-type batch cell is also used.

2 © 1SO 2007 — All rights reserved
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Figure<2 — Typical example of particle-size-distribution measuring equipment
for laser diffraction method

5.1.3| The scattered light from the illuminated particles is collected by a Fourier lens on [the detector
consisting, of photoelectric elements positioned at the focal plane of the lens. Some models have additional
deteqtors in the side and back in order to detect the light scatted at larger scattering angles.

5.1.4 The electric signal from each element of the detector is A/D-converted and then sent to the
operational processor. The size distributions of the particles are derived from the signals from all detectors.

5.1.5 The equipment for the determination of particle size distribution used for making measurements in
accordance with this International Standard is subject to a regular verification procedure.

5.1.6 The operators of the equipment shall have received adequate training to ensure they are competent
for conducting the measurements to be reported.

5.2 Equipment for preparation of sample

An ultrasonic dispersing device shall be used. A built-in ultrasonic disperser may be used.

© 1SO 2007 — All rights reserved 3
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6 Dispersion medium

The type of dispersion medium and the method for evaluating the scattering conditions shall be as specified in
ISO 14703 and ISO 14887.

7 Sample preparation

71

Sampling

all ha carriad aut in accordancewith 1ISO 3082
S oe-CaH e o Ut a660radhi e WO oo vox-
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8.1 Turno

8.2 Select
prepare a su

8.3 Inputt
input.
NOTE Car

Refractive ind
used when ag
refractive indi

the sub-micromn range.

Allow thedispersion medium to circulate.

ration of sample suspensions

ion of sample suspensions shall be carried out in accordance with ISO 14703.

ring procedure
g procedure shall be as follows.
h the power supply to the measuring equipment 30 min or mgre-before the start of measurer

an appropriate dispersion medium (Clause 6) and conduct sampling in accordance with 7.1
spension of the sample.

he refractive index (indices) of the particles and dispersion medium if the equipment accepts

b must be taken to specify whether the requested refractive index is absolute or relative.

ces of some isotropic materials are listed*in Table D.2 in ISO 13320-1:1999, Annex D. Other values d
reed between the supplier and the user of data, provided that they are reported. It should be noted tH
es of the materials and dispersionsmedium are of crucial importance, especially when the particles

sh the number of times that scattering-intensity data is taken, and the measuring conditions.

Lpplying the dispersion tank with the dispersion medium, fill the circulation line with the dispe

that thé.Jaser beam has been aligned with the centre of the detector.

hent.

, and

their

an be
at the
are in

rsion

8.4 Establ
8.5 Afters
medium.
8.6 Confir
8.7

8.8

8.9

Carry out the background measurements.

Drip the suspension prepared in 8.2 into the dispersion tank, by using a squirt or the like, until a

concentration appropriate for the high signal/noise ratio detection of the scattered light intensity is reached.

NOTE
scattering is in

curred.

8.10 Carry out the particle-size-distribution measurements, and record the results.
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9 Report of result

9.1 Conditions of sample preparation and measurement

9.1.1 Conditions of sample preparation

The conditions of sample preparation and the like shall be indicated in accordance with ISO 14703.
9.1.2 Measuring conditions

The measuring conditions shall be indicated in accordance with the entry format of Table 1.

9.2 | Measured results
The heasured results shall be stated as follows:

9.2.1| Size distributions in cumulative volume percentages shall be presentéd /by means of graphs and
table

o7

9.2.2| Diameters at 10 %, 50 % and 90 % cumulative percentages in distribution shall be|indicated in
accordance with the entry format of Table 1.

9.2.3| Particle size distributions, other than cumulative volume™ percentages, shall be made with the
parameter on the abscissa clearly mentioned.
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