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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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sessment of dispersibility in plastics —

Part 2:
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The
tot
of p
and

Anr

2

Thd
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spersion in piasticized polyvinyl chioride by two-r
illing

Scope

5 part of this [ISO 23900 specifies a method of determining the colouristicjproperties of a t4
tive to a standard, and the ease of dispersion DHpyc-p of pigments\from the differencs
ngth on dispersing colouring materials under various conditions.in plasticized polyvin
C-P) compounds.

barations.

ease of dispersion determined in this way is valid only for the dispersion equipment,
ditions and dispersion medium being used. The uSe of test conditions differing from thog
r give different results; this applies both to the absolute magnitude and to the relation betw
he ease of dispersion of various pigments. ‘The subscript DHpyc-p is therefore used to de

principle of this part of ISO 23900 may-also be used for routine quality control purposes b
e photometric data generated frohithe sheets milled at 130 °C. For quality control purpos

0,2 to 0,5:1 for inorganic pigments are suggested as convenient and widely used standa

ex A is informative and(gives a description of a suitable basic compound.

Normative references

following decuments, in whole or in part, are normatively referenced in this docume

1l

st pigment
s in colour
yl chloride

method is appropriate for use with organic and inorganicblack and colour pigments and for pigment

dispersion
e specified
feen values
cignate the

iy reference
s, the ratio

igment to TiOz may be agreed. between the interested parties. Ratios of 1:10 for organic pigments

d ratios.

nt and are

spensable\for its application. For dated references, only the edition cited applies. F¢r undated
rences;-theé latest edition of the referenced document (including any amendments) appligs.

wn

ISO
ISO

787 24:1985, General methods of test for plgments and extenders — Part 24 Determinatio

Photomeltl

15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

18314-1Y, Analytical colorimetry — Part 1: Practical colour measurement

n of relative

ic methods

EN 12877-1, Colouring materials in plastics — Determination of colour stability to heat during processing
of colouring materials in plastics — Part 1: General introduction

the purposes of this document, the following terms and definitions apply.

3 Terms and definitions
For
1) To be published.

© ISO 2015 - All rights reserved
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3.1

ease of dispersion

DHpyc-p

measure of the rate at which or the degree to which a pigment or extender achieves a given level of

dispersion

when dispersed in a plastics material

Note 1 to entry: The DHpyc-p is derived from the increase in colour strength achieved by two-roll milling as

specified in

4 Princ

8.2, relative to the colour strength achieved as specified in 8.1.

iple

Using a twq

-roll mill, the pigment under testis dispersed at (160 + 5) °C in the basic compound. The.m

illed

Jﬂ

sheet obtained in this way is then subjected to the higher shearing forces resulting from two-rolbmilling

at (130 +5

5 Mate

A suitable
agreed bet

The quant

approximately 1/25 SD is achieved.

6 Appa

6.1 Two
diameter s
shall be be

NOTE
following cq

— rat
— rat
— Hk

If smaller }
sheet from
with regar

6.2 Platg

It has been found that comparable results on different two-roll mills can be obtained under

rial

ind recommended basic compound is described in Annex A. An alteriative compound ma
ween the interested parties and is to be mentioned in the test repott.

ty of the pigment used shall be such that a depth of shadeAas’specified in EN 12877-1

ratus

roll mill. Equipped with heating facilities and:having rollers adjustable for spacing. The

ween 1:1,1 and 1:1,2.

nditions:

o of roller diameters of the twomachines: between 1:1 and 1:1,5,
o of peripheral speeds: between 1:1 and 1:1,1,

[bank) to Hs (gap width) such as Hi /Hg = 20.

°C. The resulting increase in colour strength is a measure of the ease of dispersion‘DHpy¢-

P.

roll

hall be between 80 mm and 200 mm, and thé’ratio of the speeds of rotation of the two rollers

the

oller sets are useéd (roller diameter e.g. 80 mm), the settings of the thickness of the mi
0,4 mm to 0)5mm with the recommended conditions of similarity can lead to difficu
d to the requirement for a rolling bank.

b press:-Provided with heating facilities and, advantageously, with cooling facilities as well.

led
ies

6.3 Photometer.

7 Sampling

Representative samples of the colouring materials to be tested shall be taken as specified in ISO 15528.

© ISO 2015 - All rights reserved
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8 Procedure

8.1 Milling at (160 + 5) °C

The mixture consisting of the pigment under test and the basic compound shall be processed

to produce

amilled sheet. A test specimen having dimensions of 1 mm by atleast 50 mm x 50 mm shall be produced

from a portion of the milled sheet.

NOTE
130 °C, as a result of which the wetting-out properties of the PVC-P compound are also changed. The
Oftl" ismethodthus Y‘D{‘IIIIY‘DC citherthatthe fnmr\prahn"ﬂ ofa c1nn‘|n millisincreased and r‘]nr‘raacaﬂ A

conguming, or that two mills operating 51mu1taneously at dlfferent temperatures are employed. An
prirjciple by which the milling temperature is maintained, and increased shear is generated by-tedu
as i EN 12877-4, is being investigated for comparability and as a potentially more efficient method.

8.1]1 Premixing of the test materials

The
spe

prescribed quantities of colouring material and basic PVC-P compound required f
Cimens are mixed together in a suitable container, for example using@mixing shaker, for

In
polj
app

he case of colouring materials in paste form, it is recommended to mix the compd

ears to be homogeneous.

8.112 Two-roll milling

The
(16
tot

pre-mixed material is added to the rotating mill@olls which have been brought to a tem
) + 5) °C. Any material falling through the nip_shall be returned quickly and carefully frq
he moving mill rolls.

The
nip
0,5

quantity of mixture to be used shall,be such that a continuously rotation bead is for

Imm thickness across its width.

Mil
late
dis
delay to the rolls to ensure thorough mixing. In this case, the number of such repetitions shall
as gart of the method andrecorded in the test report.

the material, limiting the width of the sheet by frequent cutting to one half and by r¢
ral rolling, to prevent the-material from running up onto the roll guides and to achiev]

sheet is\then removed from the rolls. To facilitate this step the roll gap and, if necessaryj
friction may be adjusted.

8.1.3 Pressing

once the sheet has been formed. Set.the gap so that the sheet has a uniform thickness of

In this method, increased shear is obtained by milling the reference sheet at a lower temperature of

routine use
hich is time
alternative
Cing the gap

br the test
5 min.

nents in a

bethylene or polypropylene beaker by hand using a mixing rod (not of glass) until tlhe mixture

berature of
m the tray

med in the
0,4 mm to

versal and
e adequate

persion of the colouringmaterial. Alternatively it may be removed repeatedly and returnfed without

be defined

rolls of the
ped 10 min.

roll speed

For photometric measurement it is advantageous to prepare specimens with a high surface gloss and quality.

Such specimens may be obtained by pressing the sheets in a plate press for no longer tha

a temperature between 165 °C and 170 °C maximum, between high gloss chrome steel plat

n 2 min at
es using a

spacer frame of 1 mm thickness. The pressed sheets shall be cooled rapidly to room temperature.

© ISO 2015 - All rights reserved
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8.2 Milling at (130 +5) °C

The remainder of the milled sheet prepared as specified in 8.1 shall be used for this purpose. The
roller gap shall be set, and maintained unchanged during roll milling, such that a milled sheet having a
thickness of 0,4 mm to 0,5 mm is produced. The roller temperatures shall be maintained at 130 °C £ 5 °C.

The milled sheet shall first be passed through the roller gap unfolded, then folded once and passed
without delay through the gap again. This procedure (i.e. folded once) shall be repeated 10 times. A
test specimen having dimensions of 1 mm by at least 50 mm x 50 mm shall be prepared by pressing as
specified in 8.1.3.

9 Phot(Lmetric measurement

The coloup
specified i
ISO 787-24

1985, 8.1 and Clause 9 for the purposes of the calculation of DH pyc-p.

10 Evaldation

10.1 Evaluation of colouristic properties in a white reduction

For quality
relative to

NOTE ’

b standard shall be measured as specified in Clause 9.

addition of TiO>.

10.2 Evaljuation of the ease of dispersion

The ease o
130°C.Its

hall be computed from the F values,using Formula (1):

F
DHPVC-P = 100)((—— 1J

Fy
where
H1 is the colour strength value of the test specimen, specified in 8.1;
H> is the‘eolour strength value of the test specimen specified in 8.2.

11 Test Ieport

The test report shall contain at least the fn]lm/\/ing information:

strength of the test specimens prepared as specified in 8.1 and 8.2 shall be miedsure
h ISO 18314-1. These values shall be used to determine the colour strengthcas Specifie

control purposes the colouristic properties and colour)differences of the test specim

'he colouristic properties in a full-shade system can bercarried out in a similar manner but wit

1 as
1 in

ens

hout

f dispersion, DHpyc.p, is the percentage“increase in colour strength following roll millinfg at

M

a) all details necessary to identify the product tested;

b) areference to this part of ISO 23900 (i.e. [SO 23900-2);

c) the designation of the test specimens and their preparation;

d) the description of the basic compound;

e) the concentration of the colouring material under test in the basic compound, for the respective
test specimens;

f) the photometric data obtained and where appropriate ease of dispersion [DHpyc-p];

© ISO 2015 - All rights reserved
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g) the method of colour strength determination;

h) if colour measurement has been specified: the type of photometer, the standard illuminant and the
standard observer used;

i) any deviation from the test method specified;

j) the date of the test.

12 Precision

Thip part of ISO 23900 defines the principles of the method and the procedures to be uséd,|but allows
var]ation as regards the dimensions of the machinery and the composition of the PVC comppund used.
Prefision data thus cannot be established for the method itself, precision should be-detgrmined by
repgatability and reproducibility studies according to the equipment and compoundiused infthe testing
labg¢ratory, and according to the pigment under test.

© IS0 2015 - All rights reserved 5
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Annex A
(informative)

Description of the basic compound

A.1 PVC/R-compoundsuitable for determining ease of dispersion by two-rollmilling
a) 65,00 parts vinyl chloride polymer, suspension PVC

b) 33,50 parts plasticizer — di-iso-decly phthalate (DIDP)
c) 1,50 parts epoxidized soybean oil

d) 1,30 parts liquid barium zinc stabilizer

e) 0,20 parts lubricant — stearic acid

f) 5,34 parts? titanium dioxide pigment

A.2 Specifications
a) Suspension PVC

Kvalug 70 + 1
b) Plastidizer — di-iso-decyl phthalate

Of a qyality recommended for use in PVC compounds.
c¢) Epoxidized soybean oil

Of a qyality recommended for usein PVC compounds.
d) Liquid|barium zinc stabilizer.

Having a barium content0f10,2 to 12,2 and a zinc content of 1,95 to 2,35.

p==]

NOTE Alternatiyelybarium zinc stabilizer systems resulting in equivalent heat stability can be use
e) Stearig¢acid

Of a qyality Yécommended for use in PVC compounds.

f) Titanildiexidepisment

An easily dispersing powder grade recommended for plastics should be used.

Composition: rutile type with organic and inorganic surface treatment and with minimum 93 % TiO5.

A.3 Preparation of PVC-P compound

The PVC polymer, stabilizer and lubricant are pre-mixed in a high speed mixer until the mixture reaches
a temperature of 70 °C. Titanium dioxide pigment is then added and mixed for about 2 min (there is a
danger of greying through metal abrasion if longer mixing times are used). Subsequently the pre-mixed
quantities of plasticizer and epoxidized soybean oil are added as a thin stream as mixing continues. The

2) Equivalent to 5 parts TiOz in 100 parts of finished compound.

6 © IS0 2015 - All rights reserved
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mixture reaches a temperature of about 100 °C during this process, following which the homogeneous
compound is cooled with agitation to room temperature.

PVC-P compounds should be stored in a cool place in a closed container for not longer than 2 years under
exclusion of light.

A.4 Assessing the basic compound

It is necessary to assess the basic compound, since the titanium dioxide pigment which it contains can
also be further dispersed by the roll milling specified in 8.2. This will result in an increase in the opacity

or

by the roll milling specified in 8.2. In determining the ease of dispersion, DHpyc.p, the\chs3

op
ot

In ¢
car
the
Vio

depth of shade. The subsequent procedure is as specified in 8.1 and.8.2. The milled sheet

sho
cony

IfC

1ding powder of the basic mixture, leading to a change 1n the F value of the test specime

ity or hiding power of the basic mixture can be disregarded if it is equivalent/te-less
rwise, it is necessary to correct the test results.

rder to assess the basic compound, the procedure specified in this part.Qfi1SO 23900
[ied out as stated in Clause 8, and a dyestuff soluble in the basic mixturéshould be used
pigment under test. It is recommended that a concentration of 0,05 % C.1.Solvent Violet 13
et 36 be added to the basic compound. This leads to a colouration-of dpproximately 1/2

1ld be used to determine the values F1 and F7 as specified in(Clause 10. These values {
pute the factor C:

P

Fy
> 1,03, then Formula (1) (see Clause 10) should be' replaced by Formula (A.2):
(C-F,-1)

1

h prepared
inge in the
than 3 %.

should be
in place of
or Solvent
5 standard
s obtained
ire used to

(A1)

(A.2)
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