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INTERNATIONAL STANDARD

1ISO 8780-4:1990(E)

Pigments and extenders — Methods of dispersion for
assessment of dispersion characteristics —

Part 4:
Dispersion using a bead mill

1 Scgpe

This paift of ISO 8780 specifies a method for the dis-
persion|of pigments and extenders using a bead
mill. 1t ip for use in conjunction with the methods of
assessment described in ISO 8781, using an agreed
binder dystem of low viscosity. It should be read in
conjunctlion with ISO 8780-1.

This method is restricted to low- and medium=
viscosity mill bases allowing free movement of'the
grinding spheres (see clause 7). Therefore/-it is
suitable|for mill bases having a viscosity higher than
those fdr which the dispersion method described in
ISO 878p-2 is appropriate.

2 Nommative references

The follpwing standards) contain provisions which,
through|reference jndhis text, constitute provisions
of this part of IS©.,8780. At the time of publication,
the editjons indicated were valid. All standards are
subject fo revision, and parties to agreements based
on this partof ISO 8780 are encouraged to investi-
gate thd_passibility of applying the most recent edi-

1ISO 842:1984, Raw materials for paints bnd varnishes
— Sampling«

1ISO 243%1:1984, Paints and varnishes — Determination
of flow time by use of flow cups.

[SO 8780-1:1990, Pigments and extenders — Methods
of dispersion for assessment of dispersion charac-
teristics — Part 1: Introduction.

ISO 8781-1:1980, Pigments and extenddrs — Methods
of assessment of dispersion characteristics —
Part 1. Assessment from the change in tinting
strength of coloured pigments.

1ISO 8781-2:1990, Pigments and extenders — Methods
of assessment of dispersion chargcteristics —
Part 2: Assessment from the change |n fineness of
grind.

ISO 8781-3:1990, Pigments and extendeys — Methods

of assessment of dispersion chargcteristics —
Part 3: Assessment from the change inf gloss.

3 Required supplementary infarmation

For any particular application the ltest method

tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

specified in this part of 1SO 8780 needs to be com-
pleted by supplementary information. The items of
supplementary information are given in annex A.
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4 Apparatus

gether with the following:

(see also figure 1).

4.1.1 Drive upit

The motor of
shaft at betw
drive unit shg
height of the
shall be a cla
of the stand, 5

Dimensions in miliimetres
Ordinary laboratory apparatus and glassware, to- I
4.1 Bead mill, consisting of the following elements
The power raling of the drive unit shall be sufficient [ .
to maintain the effective peripheral speed of the )
discs (see figure 2) at an agreed value. c
] E
he drive unit shall rotate the impeller o
een 1000 r/min and 5000 r/min. The A
Il be mounted on a stand so that the L ]
mpeller discs can be adjusted. There J
mping device for the vessel at the foot ) A
uch that the impeller shaft is concen- o 10-min.

tric with the vgessel.

4.1.2 Stirrer assembly and vessel.

The stirrer apsembly shall consist of a shaft on
which solid discs, perforated discs or rings are ar-
ranged conceptrically or eccentrically. The distance
between the fevolving stirrer and the wall shall be
such that theffe is adequate clearance between the
effective disc |periphery and the walls of the vessel

(see below).

The degree

dispersion achieved will dépend on

the type of sfirrer assembly used. Figures! shows

only one poss|

The geometry

ble type.

of the strirrer assembly and vessel

shall be as foflows:

Minimum
asssembly,

Minimum
base of ve

clearance bétween revolving stirrer
and walls ofvessel: 10 mm

clearance between lowest disc and
Esefs 10 mm

Figure T — Example of stirrer assembly

Figure 2 — Effective diameter of discs

The minimu

effective periphericat——speed—7v, I

metres per second, of the disc, shall be adjustable
between 5 m/s and 7 m/s, calculated as follows:

Xxn

Dxn
p= XN XN

he effective diameter, in metres, of the

rotating discs (see figure 2);

a 60
where

D ist

n ist

he rotational frequency, in revolutions

per minute, of the shaft;

The type, number and diameter of the discs, the ge-
ometry of the vessel and the effective peripheral
speed of the revolving discs shall be agreed on and
shall be recorded in the test report.

NOTE 1 A vessel with a double wall to allow circulation
of a liquid to control the temperature is recommended,
and a lid with a central aperture may also be provided.

NOTE 2 The nominal capacity of the vessel will depend
on the volume of the mill base. Examples are given
in table 1.
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Table 1 — Mill base volume and dimensions of bead

ISO 8780-4:1990(E)

bead mill is running. This can be checked by obser-

vation.

For binder systems with flow times of

20 s to 40 s,

determined with flow cup ISO 2431 No.6, the follow-

ing pigment concentrations have been
suitable as starting points:

found to be

a) pigments of low binder demand — pigment con-
centration 25 % (m/m) to 60 % (m/m);

b) pigments of medium binder demand — pigment

mill vessel
Mill base | Diameter | Height of N°"‘_'t"a'f
volume of vessel vessel capacity o
vessel
ml mm mm mi
50 50 70 125
100 65 85 250
200 85 110 500

4.2 Grinding spheres, of a suitable type.

Spheres |of the same size and type shall be used for
all the mjll bases under simultaneous test. The type,
mean digmeter and density shall be agreed on and
shall be fecorded in the test report.

If the spheres have never been used, they shall be
conditioned by stirring them in a mill base (see
clause 7), for example for 60 min, and cleaned.

NOTE 3 | The diameter, density and total mass of the
grinding 4pheres have a significant effect on the disper-
sion obtaihed. Glass spheres of a mean diameter of 1 mm
to 2 mm| and a density of 2,6 g/cm3 + 0,2 g/cm3 have
been fourld to be suitable. Steel bails with a diameter of
2 mm to § mm, a density of about 7,8 g/cm?3 and a hard-
ness on Mohs' scale of 7 to 8 may also be used.

5 Binder system

interested parties. The lest repOrt~shall state the
binder, the solvent and the concentration of the
binder i the solvent, as wellas giving information
on the rheological properties (for example viscosity
or flow time) of the bindexsystem.

The bindFr system shall be agreed-on between the

The same batch of binder system shall be used for
all tests |n the same series.

6 Sanjpling

concentration 10 % (m/m) 10 25 %

c) pigments of high binder demahd —
centration lower than 10 %\ (m/m).

8 Volume of grinding spheres

The apparent volume/of the grinding s
shall be approximately 40 % of the tof
the container. Fhye same volume of grin
shall be used in all tests in the same s¢

9 Procedure

9.1 Pre-mixing

Weigh the agreed amounts of the binde
pigment into the vessel (see 4.1.2).

If the criterion for assessing the dispen
teristics is to be the evaluation of the
of tinting strength (see I1SO 8781-1), th
the pigment and of the binder system
termined to within 0,5 %. For other mg
sessment (for example fineness of
ISO 8781-2, and change of gloss, see
wider tolerance ranges may be agreed

Stir with the appropriate stirrer asse
without the grinding spheres, until the
wetted. The pre-mixing time shall be ag
shall be recorded in the test report.

NOTE 4 The components may also be
with a high-speed impeller mill as described

1/ m):

bigment con-

pheres (4.2)
Bl volume of
jing spheres
ries.

system and

sion charac-
Hevelopment
b masses of
shall be de-
thods of as-
grind, see
ISO 8781-3),
on.

mbly (4.1.2),
pigment is
reed on and

pre-dispersed
in ISO 8780-3.

Take a represeniative sample of the product to be
tested, as described in ISO 842.

7 Mill base composition

The viscosity of a mill base depends on the binder
demand of the pigment and its concentration in a
given binder system. Preliminary experiments shall
therefore be carried out to ascertain a suitable mill
base composition. The viscosity of the mill base
during dispersion shall be such that the grinding
spheres can move freely (see clause 1) while the

9.2 Dispersion

Add the appropriate amount of grinding spheres
(see clause 8). If appropriate, bring the mill base to
the agreed temperature. Disperse at the agreed ef-
fective peripheral speed of the discs. Confirm that
the grinding spheres are moving freely (see
clause 7). If they are not, adjust the mill base com-
position (see clause 7) and repeat the procedure
from 9.1.

Take test portions from the mill base after each of
several (agreed) stirring times as follows:
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Stop the stirrer after each of a number of agreed
stirring times (for example 4 min, 8 min, 16 min,
32 min) and take a small test portion. Measure the
temperature of the mill base and adjust to an agreed
temperature before re-starting the stirrer. Remove
any grinding spheres in the test portion by screen-
ing.

9.3 Stabilization

If necessary, for example if the mill base is not sta-
ble enough, stabilize each test portion after its re-

example by allowing to stand for a few minules,
shall be agreed on between the interested parties.

10 Test report

The test report shall contain at least the following
information:

a) all details necessary to identify the product
tested;

ot

by o rafaranca tao thic
o—Heree tO—HS

moval from [the mill base by adding, for example,
more binderfand/or special additives. The procedure
shall be agr¢ed on between the interested parties.

9.4 De-aenation

If necessary| allow any air bubbles within the test
portion to egcape before proceeding to assess the
dispersion. Tlhe means by which this is achieved, for

oflSO 9700,
oo OO

0
| ZA=am

c) the items of supplementary inforngation| referred
to in annex A;

d) any deviation from the procedure speciffed;

e) the date(s) of the test.
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