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FOREWORD

ISO (the Internptional Organization for Standardization) is a worldwide federation
of national stapdards institutes (ISO Member Bodies). The work of developing
andards is carried out through 1SO Technical Committees. Every
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governmental arpd non-governmental, in liaison with 1SO, also take part in the work.
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The purpose of this International Standard is to establish @yseri
methods for pigments which are suitable for all or many of ‘the in
for which specifications might be required. In such cases) a cross-
general method should be included in the International Standard
pigment, with a note of any detailed modificatighs-which might b
of the special properties of the pigment in question.

Committee ISO/TC 35 decided that all thé-general methods should
convenient groups as they become available, as parts of a sing
Standard, in order to emphasize the relationship of each to the who

The Committee also decided that; where two or more procedures v
for determining the same or a similar characteristic of a pigment, th
objection to including morg. than one of them in the 1SO series. In s
however, be essential to state clearly in a specification which meth
and in the test report,.which method has been used.

Parts of the series already published are as follows :

Part | : Comparison of colour

Part |1 »Determination of matter volatile at 105 °C
Part Nl: Determination of matter soluble in water (Hot extractid
Part.}V : Determination of acidity or alkalinity of the aqueous ex
Rart V : Determination of oil absorption value

Part VI : Determination of residue on sieve (Oil method)
Part VIl : Determination of residue on sieve (Water method)
Part VIII : Determination of matter soluble in water (Cold exti
Part I1X : Determination of pH value of an aqueous suspension
Part X : Determination of density relative to water at 4 °C
Part XI : Determination of tamped volume

Part XII : Visual comparison of hue of powered white pigmen
method)

The present document contains the following parts :

Part XIIl : Determination of water-soluble sulphates, chlorides an

of general test

jisvidual pigments
reference to the

relating to that

b needed in view

be published in
e International
e series.

ere widely used

ere would be no
ich cases it will,
bd is to be used,

n method)
tract

action method)

t (Hollow cone

d nitrates

Part X1V : Determination of resistivity of aqueous extract

Part XV : Comparison of resistance of coloured pigments of dimilar types to

light from a specified light source
Part XVI : Comparison of relative tinting strength (or equiv

alent colouring

value) and colour on reduction in linseed stand oil using the automatic muller

Part XVII : Comparison of lightening power of white pigments
Part XVIII :
procedure

Determination of residue on sieve by a mechanical flushing
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INTERNATIONAL STANDARD

1SO 787/X111-1973 (E)

General methods of test for pigments —
Part XIIl : Determination of water-soluble sulphates,

chlorides and nitrates

0 INTHODUCTION

This dogument is a part of 1SO 787, General methods of
test for fhigments.

1 SCORE AND FIELD OF APPLICATION

Part XIIi of this International Standard specifies a general
method pof test for determining the water-soluble sulphates,
chlorides and nitrates of pigments.

NOTE — When this general method is applicable to a given pigment,
a cross-reference to it will simply be included in the International
Standard |relating to that pigment, with a note of any detailed
modificatjon which may be needed in view of the special properties
of the pigment in question. Only when this general method is not
applicablg to a particular pigment will a special method for
determingdtion of water-soluble sulphates, chlorides or nitrates be
specified.

2 REAGENTS

All reaggnts used shall be of recognized analytical reagent
quality. [Distilled water, or water of equivalent purity, shall
be used.
2.1 Hydrochloric acid, d = 1,18.

22 Si

ver nitrate, 0,01 N standard volumetric solution.
2.3 Ammonium chloride-solution, 17,2 mg/I.
24 Sodium hydrexide solution, 200 g/I.

2.5 Barjum chloride solution, 50 g/I.

formed. Continuing to stir, add(40 m
hydroxide solution (500 g/1), diluteto 1
allow to settle, decant the cleah supern

of potassium
0 ml, mix well,
ant liquid and

store it in the dark.

b) Dissolve 3,5g of/potassium iodide|and 1,259 of
mercury(ll) chloridey in 80 ml of water. Add cold
saturated mercury{ll) chloride solution,|while shaking,
until a slight fed"precipitate remains, then add 12 g of
sodium hydréxide, shake until dissolved, fand finally add
a little -more of the saturated mercufy(ll) chloride
solution™vand dilute to 100 ml with | water. Shake
occasionally during several days, allow tq stand, and use
the_ clear supernatant liquid for the test.

3 APPARATUS

Normal laboratory equipment and

3.1 Sintered silica crucible, porosity grade P10 or P16
(pore size index 4-16 um).

3.2 Nessler cylinders, capacity 50 ml.

3.3 Distillation apparatus.

4 SAMPLING

The sample of pigment used for the test shiall be taken in
accordance with the provisions of ISO/R 842}, Sampling raw
materials for paints and varnishes.

5 DETERMINATION OF SULPHATES

2.6 Potassium chromate solution, 50 g/I.

2.7 Devarda’s alloy, powdered.

2.8 Nessler’s reagent, prepared by either method a) or
method b) as follows :

a) Dissolve 5 g of potassium iodide in 3,5 ml of water.
Add cold saturated mercury(ll) chloride (HgCl,) sol-
ution, while stirring, until a faint red precipitate is

1) See Part IIl.
2) See Part VIII.

5.1 Procedure

Take 50 ml of the clear aqueous extract obtained in one of
the methods, as appropriate, for the determination of
matter soluble in water (either the hot extraction method1)
or the cold extraction method?)), acidify with 3 ml of the
hydrochloric acid (2.1) and boil the solution vigorously,
taking care to avoid loss of solution by splashing. Add the
barium chloride solution (2.5), drop by drop, to the hot
solution until in slight excess, and allow the solution to
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stand overnight. Decant the supernatant liquid through the

tared silica cruc

ible, transfer the precipitate to the crucible

and wash it free from chloride, ignite it gently, then at red
heat, cool it in a desiccator and weigh to the nearest 1 mg.

5.2 Expression

of results

Calculate the water-soluble sulphate content expressed as
SOy, as a percentage by mass, by the formula :

where

mq is the
determinatio|

mq is the
precipitate.

Report the resu

206 my

7 DETERMINATION OF NITRATES
7.1 Procedure

Place 50 ml of the clear aqueous extract obtained in one of
the methods, as appropriate, for the determination of
matter soluble in water (either the hot extraction method1)
or the cold extraction method2) in the distillation fiask
(3.3) and dilute to 150 ml. Add 3 g of Devarda’s alloy (2.7)
and 30 ml of the sodium hydroxide solution (2.4) and close
the apparatus at once. Place 2 ml of the hydrochloric acid

mo

Mmass, in grams, of pigment used in the
h of matter soluble in water;

mass, in grams, of barium sulphate

t to two decimal places.

6 DETERMINATION OF CHLORIDES

6.1 Procedure

Take 50 ml of the clear aqueous extract obtained in one of

the methods,
matter soluble i

hs appropriate, for the determination of
h water {either the hot extraction method?1)

or the cold etraction method2) and add 1 ml of the

nitrate solution| (2.2), slowly and with vigorous shaking,

potassium chro]:ate solution (2.6). Titrate with the silver

until a faint red

Carry out a

ish brown colour persists.

blank determination by adding 1 mlj'of

potassium chrofnate solution to 50 ml of water and titrate

with the silver n
of the previoug
opalescence or ]

NOTE — Alternati

trate solution until the colour matches that
titration, making due allowance for any
Lrbidity.

ely the end-point of Cthe titration may be

determined by pofentiometric indication~:

6.2 Expression

of results

Calculate the water-solublenchloride content expressed as

Cl, as a percenta

where

Vo is the vo
solution requ

pe by mass,'by the formula :

0,177 5

(V41— Vo)
m

(Z. 1) ana sU mi ot water 1n the receiver.

Warm the flask gently until the reaction stakts, arld then
allow the reaction to proceed gently for about half ah hour.
Then distil about 70 ml of liquid, the réceiver beimg kept
cool with running water.

Make up the distillate to 250 miWith water and {ransfer
5 ml to a Nessler cylinder (3.2)»Dilute to 50 ml. Add 1 mi
of Nessier’s reagent (2.8) and-match the colour agaifst that
of a similar standard¢ selution prepared by |adding
ammonium chloride solution (2.3) from a burette.

Carry out a blank determination using 50 ml of distilled
water.

7.2 Expression of results

Calculatevthe water-soluble nitrate content exprepsed as
NO3 as’percentage by mass, by the formula :

(V1 — Vp)
m

05

where

Vg is the volume, in millilitres, of ammonium chloride
solution required by the blank determination;

V4 is the volume, in millilitres, of ammonium ghloride
solution required by the test portion;

m is the mass, in grams, of pigment used |in the

determination of matter soluble in water.

Report the result to two decimal places.

8 TEST REPORT
The test report shall include the following informatign :

a) a reference to 1SO 787, Part XIH, or] to a

lume, in millilitres, of 0,01 N silver nitrate
ired for the blank determination;

V; is the volume, in millilitres, of 0,01 N silver nitrate

solution requ

ired by the test portion;

m is the mass, in grams, of pigment used in the
determination of matter soluble in water.

Report the resul

t to two decimal places.

1) See Part I11.

2) See Part VIII.

2

correspendingrationatstendard————————
b) type and identification of the pigment under test;

c) any deviation, by agreement or otherwise, from the
test procedure described above;

d) whether the aqueous extract for the test was
obtained by the hot extraction method or the cold
extraction method;

e) the result of the test as indicated by 5.2, 6.2 or 7.2;

f) the date of the test.
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INTERNATIONAL STANDARD

ISO 787/X1V-1973 (E)

Ge

0 INTRODUCTION

This dopument is a part of 1SO 787, General methods of
test for pigments.

1 SCOPE AND FIELD OF APPLICATION

Part XIV of this International Standard specifies a general
method| of test for determining the resistivity (specific
resistan¢e) of the aqueous extract of a pigment. The
method|is applicable to all pigments and extenders, except
pigments that are substantially soluble in water.

NOTES

1 It should be noted that the resistivity of the aquéous extract of a
pigment [should be considered as a property, independent of the
amount ¢f water-soluble matter. If agreed, a coldextraction method
may be used. This shall be stated in the test/feport.

2 The sfandard temperature of determination should be 23 °C but
a differept temperature may be agreed'between the parties provided
that the |necessary corrections ar€_.made to take account of the
differencps in temperature.

3 When| this general method/ is applicable to a given pigment, a
cross-refdrence to it will\simply be included in the International
Standard| relating to~that pigment, with a note of any detailed
modification which\may be needed in view of the special properties
of the p{gment.n\question. Only when this general method is not
applicable to{ al particular pigment, will a special method for
determinption of resistivity of aqueous extract be specified.

Part X1V : Determination of resistivity of aqueous e>ltract

3 APPARATUS
3.1 Centrifuge, or ultra-centrifuge if necesspry.

3.2 Filter paper, fine-textured, which sh¢uld be washed
with eonductivity water on a filter funnel Qintil the filtrate
gives a resistivity greater than 2 000 £2-m.

NOTE — The diameter of the filter paper depgnds on the bulk

density of the pigment. Some organic pigments |require at least a
185 mm paper for satisfactory filtering.

3.3 Cylinders, approximately 35 mm wigle by 125 mm
deep, or other containers suitable for| use with the
conductivity cell to be employed.

3.4 Thermometer, graduated in 0,2 °C intefvals.
3.5 Conductivity bridge?).

3.6 Conductivity cell,!) having a cell fonstant, K, of
approximately 1.

4 SAMPLING

The sample of pigment used for the test shall be taken in
accordance with the provisions of 1SO/R 843, Sampling raw
materials for paints and varnishes.

2 REAGENTS

All reagents used shall be of recognized analytical reagent
quality.

2.1 Conductivity water, resistivity not less than

2 500 £2:m.

2.2 Methanol, resistivity not less than 2 500 £2-m.

2.3 Potassium chloride, 0,02 M solution.

5 DETERMINATION OF CELL CONSTANT

5.1 Prepare a working standard solution of potassium
chloride by diluting the potassium chloride solution (2.3)
with conductivity water to a known concentration (see
Notes 1 and 2). Measure the resistance R of this solution
using the conductivity cell (3.6) at 23 °C (or at an
alternative agreed temperature with appropriate correc-
tions) as described in 6.2.2.

1) Any commercially produced conductivity bridge and conductivity cell are likely to be satisfactory.
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6.2 Calculate the cell constant, K, as follows :

where
R is the measured resistance, in ohms;

p is the resistivity at 23 °C of KCI solution of the
concentration used, in ohm metres (for a 0,002 M

solution this ‘ME—S&P—E@LEL—eﬂ—HWWm

NOTES

1 If a potassium| chloride solution of different known concen-

it. Move the cell up and down to remove all air bubbles.
Adijust the temperature slowly to 23 °C and with the cell
submerged so that the vent is about 10 mm below the
surface of the liquid, and upright in the centre of the
cylinder, make at least five measurements of the resistance
at a temperature of 23 +0,5 °C, using the conductivity
bridge (3.5) with the multiplier set to give a reading near
the centre of the scale, following the instructions supplied
with the instrument to obtain a balance.

A modification of the procedure given in 6.2-is\nefessary
for organic pigments that are not easily wetted-with|water.

tration is used, thd
the Figure for use

2 In general the
in the strength of

appropriate value of p should be deduced from
In the calculation of the cell constant.

Cell constant is not greatly affected by variations
the potassium chloride solution, but for greatest

accuracy a concenltration of the potassium chloride solution shall be
r

used which has a
tested, and measu
middle third of thg

6 PROCEDUR

esistivity similar to that of the solution being
Fements shall be made at values that utilise the
scale.

LLL]

6.1 Test for water-wettability of the pigment

Test a small am

ount of the pigment with boiling distilled

water to see if i is water-wettable. Material which does not

wet well with v
treated as desc
proceed as descr

6.2 Hydrophili

6.2.1 Add 201
conductivity wa3
with a stirring rd

NOTE — A 20g
wetted with wate
pigments. Some W

ater is probably hydrophobic and shall be
rfibed in 6.3. If the sample wets easily,
bed in 6.2.

C pigments

0,01 g of the pigment to 180-g-of boiling
ter in a tared beaker of suitable capacity
d.

ample is usually sufficient’ for pigments easily
. Usually a 250 ml béaker is sufficient for white
hite pigments, however, because of tendency to

foam and crawl,
sample of an org
allow adequate ro

n be handled bétter'in a 400 ml beaker. A 20g
ic pigment usually requires a 600 ml beaker to
m for foaming when boiled.

Wet 20 £ 0,01 g of pigment with as much_of the mq
(2.2) (4 to 16g) as is required to_produce a smog
paste. Dilute with boiling conductivity water in g
1 000 ml beaker with a stirring-rod' to bring the tot
to 200 mg. Then proceed as guttined in 6.2.2.

6.4 Repeat the whole( procedure on a further a
extract of the pigment.

7 EXPRESSION OF RESULTS

Calculate.the resistivity ps, in ohm metres, of the a
extract of the pigment at the agreed temperature t
thesfarmula :
7,
Pt =—
K

where

thanol
th wet

tared
bl mass

jueous

jueous
°C, by

R, is the mean of all the measured values of resiftance,

in ohms,

K is the cell constant, determined in accordand
5.2.

Express the result to the nearest 1 % of the value ob

8 TEST REPORT

The test report shall include the following informatig

e with

fained.

Boil slowly for|5 minjwith occasional stirring. Cool to a
temperature of 4beut.60 °C and add water to bring the net
mass back to 2 i i i

a fine-textured filter paper, or separate the solids using a
centrifuge or ultra-centrifuge and clean dry tubes, or tubes
washed with some of the slurry, followed by decanting the
supernatant liquid through a filter. In either case discard
the first 10 mi of filtrate.

6.2.2 Cool the filtrate to a temperature of about 20 °C.
Rinse the cylinder (3.3) and the conductivity cell (3.6) first
with conductivity water and then with the filtrate. Fill the
cylinder with the filtrate and place the conductivity cell in

a) a reference to X1V, or|to a

ISO 787, Part

b) type and identification of the pigment under test;

c) any deviation, by agreement or otherwise, from the
test procedure described above;

d) whether the pigment was treated as a hydrophilic
pigment (6.2) or a hydrophobic pigment (6.3);

e} the result of the test as indicated in section 7;

f) the date of the test.
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INTERNATIONAL STANDARD

1SO 787/XV -1973 (E)

General methods of test for pigments —
Part XV : Comparison of resistance of coloured pigments of

similar types to light from a specified light source

0 INTIRODUCTION

This dpcument is a part of ISO 787, General methods of
test fol pigments.

1 SCQPE AND FIELD OF APPLICATION

Part X of this International Standard specifies a general
method of test for comparing the resistance to light of two
samplef of similar types of coloured pigment.

NOTE 4 When this general method is applicable to a given pigment,
a cross-feference to it will simply be included in the International
Standard relating to that pigment, with a note of any detailed
modificgtion which may be needed in view of the special properties
of the pigment in question. Only when this general method is not
applicaljle to a particular pigment will a special method faof
comparison of resistance to light be specified.

2 PRINCIPLE

The tefyms “‘resistance to light”” and “lightfastness’ describe
the res|stance of a material to change inits appearance as a
result ¢f exposure to light. The magnitude of the change, if
any, is|influenced by the quantity~and quality of the light
to whigh the material is exposed, and by the nature and
compogition of the material dtself. Two compositions each
consisting of identical ,eomponents, but in different
proportions, may not have-“the same resistance to light as
each ofher. Also, twg/compositions each consisting of the
same proportions_of similar, but not identical, components
may nqt have the'same resistance to light.

Experig¢ncecof this situation is the basis for the comparison
of Ilgfrtfastness of two different samples used as a

The extent to which the changé on exposiire is allowed to

proceed before comparison is made, may b
It is unrealistic to assess the\exposures wh
only equivalent to the first perceptible cha
unhelpful to wait unitil)the amount of cha
recommended that the comparison

appearance should be made when the amo
equal to Grade'3 of the grey scale, as desc
ISO/R 105/ Tests for colour fastness of
series. 4t IS emphasised that the test de
desigied to compare the lightfastness of
which are exposed to the same light soy
time.

3 APPARATUS

3.1 Substrate. Unless otherwise agreed,
of suitable size for the applicator used, d
and with a white, high gloss,
absorbent surface suitable for the applicatig

3.2 Film applicator or other device, suitg
two films side by side of wet thickness 50 t

3.3 Cover sheet,
opaque material.

of aluminium foil of

3.4 Geometric grey scale!) complying
ISO/R 105/1.

lightfasg,

e of importance.
en the change is
hge, but it is also
nge is large. ltis
of change of
unt of change is
ibed in Part 2 of
textiles — First
cribed below is
test specimens
rce at the same

ardboard pieces
f a rigid quality
coated, non-
n of paint.

ble for applying
b 100 um.

other suitable

with Part 2 of

3.5 Source of light. Natural daylight

s the preferred

componetrt—t—a—pat ticutat
coloured pigment. Each sample is incorporated in the same
proportion in otherwise identical compositions and the
latter, in a suitable form, are examined for any difference in
the amount of change of appearance after exposure to the
same quantity and quality of light. In order to comply with
these exposure conditions, it is necessary for the
compositions to be exposed side by side at the same time to
the same light source for the same period of time, since it is
well known that the quantity and quality of daylight varies
from day to day, and that the light from artificial daylight
lamps varies with age.

bUlllpU)lllUll IUI C}\GHIHIC a

1) Obtainable from most national standards institutions.

source but artificial sources of light m
agreement between the parties.

ay be used by

A mercury vapour lamp is not suitable for this test.

4 SAMPLING

The sample of pigment used for the test shall be taken in
accordance with the provisions of ISO/R 842, Sampling raw

materials for paints and varnishes.
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5 PROCEDURE

5.1 Preparation of test specimen

Prepare dispersions of the test sample and the reference
sample in an agreed medium. By means of the film
applicator (3.2) or other device, apply to the substrate (3.1)
continuous films of both dispersions so that each is at least
25 mm wide (see Note). Allow to dry in a horizontal
position in diffuse daylight for 24 h at normal room
temperature. Alternatively, stove under the specified

and unexposed portions, replacing the cover in the same
position. When the contrast between the exposed and
unexposed portions of the reference sample is equal to that
illustrated by Grade 4 of the geometric grey scale (3.4),
record the degree of contrast of the film of the test sample,
and replace the cover.

5.2.4 Apply a further cover sheet so that two-thirds of the
test specimen is covered and continue the exposure until
the fully exposed and the central unexposed portions of the

conditions. Cut § suitably sized test specimen to Tit the
exposure frame, [if used, so that the dividing line between
the two dispersiop films is central.

NOTE — If it is intended to carry out instrumental measurements,
care shall be taken that the test specimen is of sufficient size.

5.2 Exposure of|test specimen

5.2.1 Fasten a dover sheet across the middle one-third of
the test specimgn, clipping down the edges to prevent
buckling, but in Juch a way that the cover can be removed
for examination [of the films and replaced in the same
position.

5.2.2 For expospre to daylight, the test specimen should
be mounted behjnd window glass, parallel to it and at a
distance of aboyt 50 mm from it, protected from the
weather, but with free circulation of air. It is desirable that
the window glas} should be facing south in the northern
hemisphere, and|north in the southern hemisphere, and
inclined to the horizontal at an angle equal to the latitude
of the place of exposure.

5.2.3 Expose th¢ test specimen to the source of light, and
at suitable intervgls of time examine it by raisingthe cover
to determine if there is any change between.the exposed

film of the reference sambple show a contrast SGH al to
Ll

Grade 3 of the geometric grey scale. Assess the amoynt of
contrast or change of appearance of the filmsef\thg test
sample in relation to that of the film of the”refdrence
sample.

6 TEST REPORT

The test report shall include thefollowing information :

a) a reference to USO 787, Part XV, or fo a
corresponding natienal standard;

b) type and identification of the pigment under te$t;

’

c) any deviation, by agreement or otherwise, from the
test procedure described above;

d) . the medium used, and details of the dispersion |used:;

e)” whether, at the various stages of the test, the change
in appearance of the film of the test sample is gfeater
than, equal to, or less than, the change in appeararice of
the film of the agreed sample;

f) details of light source and whether instrumental or
visual methods of assessment were used;

g) the date of the test.
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INTERNATIONAL STANDARD

ISO 787/XV1-1973 (E)

General methods of test for pigments —

Part XVI : Comparison of relative tinting strength

(or equivalent colouring value) and colour on reduction in
linseed stand oil using the automatic muller

O INT|IRODUCTION

This ddcument is a part of ISO 787, General methods of
test for|pigments.

1 SCQPE AND FIELD OF APPLICATION

Part XVI of this International Standard specifies a general
method of test for comparing the tinting strength and
colour |on reduction of two similar coloured pigments in
linseed| stand oil, the results being expressed either as
“relatiie tinting strength”” or as ‘‘equivalent colouring
value”'.

NOTE - When this general method is applicable to a given pigment,
a cross-fleference to it will simply be included in the International
Standard relating to that pigment, with a note of any detailed
modificgtion which may be needed in view of the special properties
of the gigment in question. Only when this general method\is not
applicable to a particular pigment, will a special méthod for
comparigon of tinting strength and colour on reduction_be specified.

2 PRINCIPLE

2.1 A| dispersion of the coloured pigment under test,
prepared under known condifions on an automatic muller,
is mixed in a known atie with a dispersion of white
pigmenf. The intensity) of colour and hue of the resulting
paste iy compared with that of a similar paste made under
the same conditions’ from the agreed sample of coloured
pigment and the;same dispersion of white pigment.

2.2 Tl’e degree of development of tinting strength of a

2.3 Of the factors listed in 2.2, the following can be
specified without difficulty :

a) the force applied, mhich shall be|l the maximum
available;

b) the medium t0 be used, which is I{nseed stand oil;

c) the volume\of the mix of pigmert and medium,
which shall ke about 2 ml.

The remaining factors to be decided, which shall be chosen
according to the level of tinting strength jof the coloured
pigment under test, are the following :

d) the ratio of pigment to medium;
e) the number of revolutions to be used}

f) the ratio of coloured pigment to whife pigment.

2.4 The appropriate ratio of pigment to mpdium, by mass,
depends not only on the oil absorption of the pigment but
also on the viscosity of the mix durifg the mulling
operation. As a first step all pigments fan initially be
allocated to one of three groups :

a) pigments of low medium requirgment — average
milling concentration 66,7 % of pigment by mass;

b) pigments of intermediate medium |[requirement —
average milling concentration 40 % of pigment by mass;

c) pigments of high medium requirgment — average
milling concentration 25 % of pigment by mass.

2.5 The quantities to be used in the teft for the three
Groups defined-in 2.4 shall be the following] in order to give

coloured pigment is dependent on the amount of work
done in the preparation of the dispersion, and in
determining the relative tinting strengths of two coloured
pigments it is necessary for the comparison to be carried
out at the level of maximum development. In this method,
which uses an automatic muller, the development of tinting
strength is influenced by the force applied, the number of
revolutions, the medium, the volume of the mix, and the
rheology of the mix. By following the procedure described
in 6.1, the conditions are determined under which a
practical maximum of tinting strength may be obtained on
the automatic muller. When these conditions are known for
a particular pigment, there is no need to carry out the
procedure described in 6.1.

approximately 2 ml of mix in each case :
a) 3,0 g of pigment and 1,5 g of linseed stand oil,;
b) 1,0 g of pigment and 1,5 g of linseed stand oil;

c) 0,5 g of pigment and 1,5 g of linseed stand oil.

NOTES

1 If the mix chosen is found to be unsuitably stiff or fluid for use
on the muiler, one of the other ratios should be used as appropriate.

2 1If the diameter of the muller plates is at the top end of the range
specified in 4.1, it may be necessary to increase the amounts
specified in order to reduce wear on the plates.
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2.6 The complete test procedure consists of four parts :

a) determination of the conditions for the preparation
of the dispersion of the coloured pigment, and
determination of the ratio of coloured pigment to white
pigment (see 6.1);

b) preparation of the dispersion of the coloured
pigment (see 6.2);

c) mixing of the dispersions of coloured pigment and
white pigment (see 6.3);

4 APPARATUS

4.1 Automatic muller, with ground glass plates, preferably
water-cooled?), of diameter 180 to 250 mm to which a
variable but known force of up to about 1 000 N may be
applied. The driven glass plate shall have a speed of rotation
of between 70 and 120 rev/min and the apparatus shall
have an arrangement for pre-setting the number of
revolutions in multiples of 25.

d) comparisop of the intensity of colour and hue of the
two mixtures,| one from the sample under test and the
other from thd reference sample (see 6.4).

2.7 The method described is intended as a reference
method and the| medium for preparing the dispersions is
therefore specified, although it is realised that other media
and white pigmehts may be used for control purposes in
laboratories or by agreement between the parties to a test.

3.1) and the standprd white paste (titanium dioxide in urethane

NOTE — Both the iandard medium (linseed stand oil as defined in
linseed oil, as defined in 3.2) are available commercially.

3 REAGENTS

3.1 Linseed starr oil, complying with the requirements of
ISO/R 276, Linsg¢ed stand oils, of acid value 8 to 12 mg
KOH per gram, and viscosity at 20 °C of 4,5 to 5,5 N-s/m2
3.2 White pigment paste, with the following composition.:

— 40 parts Qy mass of titanium dioxide, Type“R,
complying wijth the requirements of ISO/R 591,
Titanium dioxide for paints;

— b0 parts by mass of urethane modified linseed oil
having the follpwing characteristics :

— linseed qil content : approximately 80 %
— acid valye : nil
— free isocyanate graups : nil

— free hydroxyl greups : 0,8 to 1,2 %

— viscosity| @20 °C : 15 to 18 N-s/m2

4-2—Patette-knifeorspatutaof steet or prastics matertl.

4.3 Glass slides, or other
non-absorbent substance.

transparent, ‘““cololirless,

4.4 Film of plastics material, transparent and colourléss.

4.5 Film applicator, suitable for applying two or [three
films side by side of wet thickfiess’50 to 100 um.

4.6 Balance, accurate to £.0,001 g.

5 SAMPLING

The samplerof pigment used for the test shall be taen in
accordance" with the provisions of ISO/R 842, Sampling
raw materials for paints and varnishes.

6 PROCEDURE

6.1 Determination of conditions for preparind the
dispersion of the coloured pigments

6.1.1 Weigh the appropriate quantity of medium as
specified in 2.5 in the chosen group and transfer it tp the
lower plate of the muller (4.1); weigh the correspopding
quantity of the reference sample of the coloured pigment
and sprinkle it carefully on the medium. Mix the pigment
with the medium by means of the spatula (4.2), but dp not
grind. Spread the mixture in an approximately cifcular
patch, of diameter about 100 mm, in the centre of the
lower plate and clean the spatula as much as possible by
wiping it on the upper plate of the muller. Close the glates
and carry out the grinding in stages of 50 revolutions; jafter

— 7 parts by mass of calcium stearate;
— 3 parts by mass of synthetic silica.

Mix well so as to achieve careful preliminary wetting of the
solids, then grind on a triple-roll mill, until the particle size
is less than 5 um when tested on a fineness-of-grind gauge.
Store in airtight containers, preferably tubes with screw
caps.

each stage collect the paste with the spatula from both
plates and spread it out in an approximately circular patch
on the centre of the lower plate, wiping the spatula on the
upper plate as before. After a total of 200 revolutions,
remove a small portion (about one-quarter of the total
volume) of the collected paste, set this aside and continue
grinding the main bulk. Remove similar small portions
after totals of 300 and 400 revolutions, set these aside also
and then clean the muller plates and spatula.

1) If the automatic muller does not have water-cooled plates, care shall be taken that temperature variation does not occur during the grinding

operation.
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6.1.2 Place on the lower muller plate 3 +0,01 g of white
pigment paste and an amount of the coloured pigment
paste which has been ground for 200 revolutions which
contains 0,12 g of coloured pigment (see 6.1.4) and mix the
two pastes with the spatula as homogeneously as possible,
without grinding. Spread the mixture in an approximately
circular patch in the centre of the lower plate, wipe the
spatula on the upper plate, close the plates and grind for
four stages of 2brevolutions each with the minimum
applied force; after each stage collect the paste in the
centre
remove| the paste from the muller and set aside for later
assessmpent. Repeat this operation with the same mass of
each of the portions of coloured paste which have been
ground [for 300 and 400 revolutions respectively.

6.1.3 Apply each of these reduction pastes in order, side
by side| with touching edges on a sheet of glass (4.3), or
transpafent film of plastics material (4.4), so that the
intensity of colour can be judged visually. Record the
minimym number of revolutions necessary to obtain the
sample | of coloured pigment paste which produces the
maximym intensity of colour and use this number of
revolutions for the test itself.

6.1.4 The amount of coloured pigment paste which
containg 0,12 g of coloured pigment will, when mixed with
3 g of {/hite pigment paste, give a reduction ratio of 1 : 10.
This rafio should be modified to, for example, 1:5 or
1:20 {to suit weak pigments or strong pigments respec:
tively) [in order to produce a colour on reduction of
intensity which is suitable for assessing the intensity and
hue of the reduction pastes.

6.2 Prgparation of dispersion of coloured test pigments
6.2.1 Dn the basis of the information’ obtained from 6.1,
decide

a) the quantities of pigmebt and medium to be used in
preparing the coloured.test pigment dispersion;

b) the number of\tevolutions to be used in preparing
the ¢oloured test pigment dispersion;

c) 1the ratio~to be used for preparing the reduction with
the whité_pigment paste.

ISO 787/XV1-1973 (E)

6.3 Mixing of dispersions of coloured pigment and white
pigment

6.3.1 Place on the lower muller plate 3+ 0,01 g of white
pigment paste and an amount of the coloured pigment paste
which has been ground for 200 revolutions which contains
the mass of coloured pigment to give the chosen reduction
ratio, and mix the two pastes with the spatula as
homogeneously as possible, without grinding. Spread the
mixture in an approxtmately circular patch in the centre of
pper plate, close
the plates and grind for four stages of ,Z5+levolutions each
with the minimum applied force; after\eagh stage collect
the paste in the centre of the lower plaie as previously
described. Then remove the paste*from thelmuller for later
assessment and store in a suitable‘receptacle

6.3.2 Repeat the operation using the colloured pigment
dispersion paste prepared from the test sanpple of coloured
pigment, thus producing a comparative reduction paste.

6.4 Comparison of colour on reduction and determination

of relative tinting strength

6.4.1\ Place a quantity of each of the two feduction pastes
obtained as described in 6.3 side by side oh a glass plate or
plastics film, and with the film applicator graw them down
to form two uniformly thick strips not Ipss than 25 mm
wide with touching edges not less thaph 40 mm long.
Compare for intensity of colour and for hyie by examining
the two strips in diffuse daylight through the glass or film
of plastics material, and on the surface, immediately after
application).

Where good daylight is not available, makd the comparison
in artificial daylight.

If the intensities of colour are equal and the hues are the
same, the colours on reduction are the| same, and the
relative tinting strength of the sample under test is 100 %
(see 7.4).

However, if the intensities of colour are equal but the hues
are not the same, there is also a differenpe in colour on
reduction; note the difference and its naturg.

6.4.2 If the intensities of colour are not donsidered to be

equal, and therefore the colours on reducltion are not the
samne; rnpnnf the npnrnfir\nc of 63 and 6.4 1, but Weighlng

6.2.2 Applying these decisions, prepare a dispersion on the
automatic muller of the reference sample of the coloured
pigment as described in 6.1, but carrying out the grinding in
stages of 50 revolutions to the full number of revolutions
previously decided without removing any of the paste, but
gathering and spreading the paste after each stage. When
the grinding has been completed, collect the paste and
store. Clean the muller and spatula, and repeat the
operation with the same quantities of the test sample of
pigment and oil and using the same procedure on the same
muller. Collect the coloured pigment paste from this
sample and store. Clean the muller and spatula.

and using a quantity of the coloured pigment dispersion of
the test sample which is estimated to give an intensity of
colour equal to that of the original mass taken of the
coloured pigment dispersion of the reference sample.

For example, if it is considered that the sample under test is
15 % stronger than the reference sample, then in the repeat
test, the mass of coloured test pigment dispersion used shall
be 15 % less than that taken for the first test, but the mass
of coloured pigment dispersion of the reference sample
shall be the same as that originally used. If there is also a
difference in hue, note the difference and its nature.

1) If required the comparison may be carried out by using an instrumental method.

1
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7 EXPRESSION OF RESULTS

7.1 Report the number of revolutions used.

7.2 Report the
or as appropriate

ratio of reduction used, i.e. 1

10, 1:15

7.4.2 Equivalent colouring value of the test sample is given
by the formula :

a X 100
weaker or stronger —5 : 100

NOTE — It is important to include the world “weaker” if the value
is more than 100, or *'stronger”’ if the value is less than 100.

Example A : If a=20parts and b= 25 parts, then the relative
tinting strength of the test sample is 125 % and the equivalent
colouring value of the test sample is stronger 80 : 100.

7.3 Report the tesult of the comparison of the colour on

reduction, if pos
ing any differenc

7.4 Report thd
linseed stand oil
parts of the tes]
parts of the refer|

7.4.1 Relative t
by the formula :

ible with a qualitative statement concern-
b in hue.

comparison of intensity of colour in
by one of the following methods, where a

sample produce the same intensity as b
ence sample.

nting strength of the test sample is given

b X 100

a

NOTE — It is impd
note that the tint
sample as 100 %.

— % of the reference sample.

rtant to include the percentage sign (%), and to
ng strength is relative to that of the reference

Example B : |If a=50parts and b = 45 parts, then ,the)felative
tinting strength of the test sample is 90 % and the\equivalent
colouring value of the test sample is weaker 111 : 100.

8 TEST REPORT
The test report shall include the following informatiof :

a) a reference to 1SQ787, Part XVI, or [to a
corresponding national standard.

b) type and identjfication of the pigment under t¢st;:

c) any deviation, by agreement or otherwise, from the
test procedure described above;

d) the result of the test as indicated in 7.1, 7.2, 7|3 and
7.4;

e)«the date of the test.
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