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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

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 International Standard may be the| subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International|Standard 1SO 14703 was prepared by Technical Committee IS@ATC 206, Fine ceramics.
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Fine ceramics (advanced ceramics, advanced technical
ceramics) — Sample preparation for the determination of particle
size distribution of ceramic powders

e analysis of
hdent on the

provisions of

1 Scope

This Interrjational Standard establishes a general wet sample preparation technique common to the siz
powdered|fine ceramic materials. The analyzed size distribution of fine particles is strongly depe

sample preparation.

2 Normative references

The followfjng normative documents contain provisions which, through seference in this text, constitute

this Interrjational Standard. For dated references, subsequent amendments to, or revisions of, any of these

publication
investigatq
undated r
maintain r

ISO 3696:

ISO 8213:
particles v

3 Term
For the pu
3.1
fine particl

particles O

3.2
sample pr

pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid International Standards;

1987, Water for analytical laboratory use —. Specification and test methods.

1986, Chemical products for industrialluse Sampling techniques — Solid chemical products

s do not apply. However, parties to agreements based<onrthis International Standard are e
the possibility of applying the most recent editionscof the normative documents indicate|

arying from powders to coarse lumps:

s and definitions

Fpose of this International Standard, the following terms and definitions apply.

eS
f whose sizes are less than a few micrometres

bparation

ncouraged to
d below. For
SO and IEC

in the form of

at-inaliid~c A

process th
taking the

3.3
test sampl

«R

an
o oot T oot

test portion

e

representative part taken from a quantity of material

3.4

test portion
guantity of material taken from the test sample entirely used in the test
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3.5
dispersing m
liquid in whic
3.6

Na-HMP
sodium hexa

4  Sampli

edium
h the sample is dispersed and suspended

metaphosphate

ng

The samplin
in 1SO 8213,
with.

5 Disper
5.1 Types
51.1 Aque

A solution 0|
insoluble or
preparation.

5.1.2 Ethar

Analytical grade or better ethanol should be used for samples soluble in, or reactive with, water.

5.1.3 Othe

In case suff

) method, from a quantity of material to the test sample, shall comply with the requirement
otherwise the methods specified in a national standard or as mutually agreed upon shatl bg

5ing media

of dispersing media

bus solution of Na-HMP

f Na-HMP with mass concentration of 0,01 % to 0,1 %.should be used for the sample

can be regarded as insoluble. The dispersing medium.shall be used no more than two
The water should be equivalent to the water of type 1 as defined in ISO 3696.

ol

dispersing media

cient dispersing effects are not obtained with Na-HMP water solution or ethanol, other
blymer dispersant solution, ecanbe used but the following conditions shall be satisfied.

ersing medium shall net.contain solid or liquid particles.
ersing medium shalkwet the sample material thoroughly.
ple shall not ‘eause the particulate material to dissolve, swell, shrink or coagulate.

ersingsmedium shall not foam during ultrasonic agitation.

5 specified
e complied

5 that are
days after

dispersing

hgrade or better reagents shall be used for the dispersing medium.

media, like p
a) The disp
b) The disq
c) The san
d) The disq
e) Analytic
f)

9)

indices.

5.2 Evaluation of dispersed conditions for the selection of dispersing medium

For wet sedimentation methods, the dispersing medium and the sample material shall have different densities.

For the laser diffraction method, the dispersing medium and the sample material shall have different refractive

The evaluation of dispersed conditions should be made by one or more of the following techniques, for selection of
the dispersant medium or the dispersant concentration.

a) Measurement of zeta-potential: the greatest absolute value of zeta-potential, preferably more than 60 mV shall
be required.
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b) Observation of sedimentation process: no clear boundary between the supernatant and the settling suspension
shall be detected (Figure 1).

c) Observation of sediment: the sediment shall be as dense as possible (Figure 2).

d) Measurement of particle size distribution: the finest particle size distribution curve shall be obtained from the
best dispersed patrticles.

NOTE The method of zeta-potential measurement should comply with the methods specified in a national standard or as
mutually agreed upon.

< S

a b)

a) Well dispersed condition b) Poorly dispersed condition

Figure 1 — Sedimentation process

© I1SO 2000 — All rights reserved 3
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a)

b)

6 Deagg

6.1 In ordd
of a mortar 4

6.2 Thew
6.3 The sa
sample adhe]

6.4 The sample adhefing to the mortar wall is scraped off with a spatula or equivalent and colleg

bottom of the

6.5 6.3an

a) Well dispersed condition

Figure 2 — Sediments

omeration of sample

hd pestle using the following procedure.

bighed sample is placed in.a dry mortar.

res to it.

mortar.

[l 674.are repeated five times.

r to improve the reproducibility of size analysis, the test sample should be deagglomerated

imple is strongly disintegrated with a pestle using the whole inner wall of the mortar until n

b) Poorly dispersed condition

by means

nost of the

ted at the

NOTE 1  Where it is known that the sample consists of separated primary particles, deagglomeration is not needed.

NOTE 2  Deagglomeration is not needed to determine the particle size of the sample "as received" or "as is".

7 Suspension and dispersion of sample

7.1 Suspension of sample

The sample shall be suspended in the dispersing medium at a given concentration. The concentration shall be
dilute but denser than the proper concentration for the instrumental technique used. As the beaker capacity and the
amount of suspension could affect the dispersing conditions, they shall be recorded.
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7.2 Ultrasonic agitation of sample

7.2.1 Ultrasonic agitation of sample

Dispersion of the sample shall be made with any one of the following devices.

a) Ultrasonic bath: the dispersion shall be made with the amount of water in the ultrasonic bath controlled in order
to obtain the strongest dispersing effect and with the beaker set at the position undergoing the strongest
ultrasonic intensity.

b) Ultrasonic homogenizer: the suspension shall not be contaminated by foreign particles generated from its tip.

Its ou
NOTE 1

NOTE 2
sample shd

put, tip size and tip position may influence the dispersing condition and therefore shall be re

If the ultrasonic agitation causes a noticeable increase in temperature of more than a_ few degrees
uld be cooled using water chilled with ice.

7.2.2 Ultrasonic agitation time

The samp
independsd
with the &
conducted

NOTE

8 Trea

8.1 Cor

After ultra]
same disp

8.2 Chs

The susp
reagglomse

gitation time, the agitation can be stopped at a certain point.at which time the size ana
and recorded.

Ultrasonic agitation is not needed for size analysis of the sample "as received" or "as is".

Iment of suspension

centration control

ersing media, to the concentratior suitable for the instrument technique.

nge with passage of time

concentration of dispersant/should be re-examined.

8.3 Tak

ng testpertion

When a tg

avoid segnegation

Where foreign particles are magnetic materials, they can be eliminated by mixing with a magnetstirref.

corded.

entigrade, the

e suspension shall be agitated until the obtained patrticle size, e.g¢median diameter, becoines constant
nt of agitation time. If the obtained particle size does not become constant and continueq to decrease

lysis shall be

Sonic agitation, and just before the’/size measurement, the concentration shall be adjustg¢d, using the

ension shall be Kept agitated in order to prevent the sedimentation of coarse particles and
ration when it is’Jeft to stand. If reagglomeration is not prevented by the agitation, the type and

st-portion is taken from the suspension of the test sample, the suspension shall be agitatetfl sufficient to
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