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This is the seventh in the series of test methods issued by six of the major Western European dyestuff
manufacturers. An introductory note was published in the first publication in the series (J.S.D.C.. 103
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properties of textile dyes
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Markus Krayer (Ciba-Geigy AG), Rudolf Kropf (Sandoz AG), Alan Leaver (ICI plc),
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1 PURPOSE AND APPLICATION
A large number of very different test methods for testing
the dispersion properties and dispersion behaviour of
textile dyes are used world-wide. Apart from the well
known tests described in the literature, user-specific meth-
ods are also frequently used. The methods mainly used are
compiled, classified, described and evaluated here. The
object is to indicate possibilities and limits as regards the
significance and reproducibility of the individual tests.
Consideration is limited to the test methods for testing
the dispersion properties and dispersion behaviour of
textile dyes. The methods used by dye manufacturers for
process and production control are not dealt with, and
neither are the methods for testing the dispersion stability
under dyeing conditions in the presence of a textile
substrate.

2 TERMS

Dispersion behaviour (dispersibility)

Dispersion behaviour, itself a kinetic process, is under-
stood as the behaviour of a solid or liquid dye formulation
used when preparing an aqueous dispersion under defined
conditions. The wettability, rate of formation of the disper-
sion and the fine distributicn achieved are the descisive
factors that affect the properties of the dispersion.

Properties of the dispersion (degree of dispersion)
The properties of the dispersion are the size distribution
and shape of the dye particles or agglomerates, and the
stability of the aqueous dispersion under defined condi-
tions. These properties also determine the behaviour
during dye application. Here an unstable thermodynamic
state at a given moment in time is described.

3 CLASSIFICATION OF THE TEST METHODS
The test methods can be roughly classified according to
Table 1.

4 BRIEF DESCRIPTION AND DISCUSSION OF
THE TEST METHODS

Defined and consistent test conditions are essential for
reliable results. The relevant parameters for production of
an aqueous dispersion of a textile dye are:
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(a) Quality of water (hardness, etc.)
(b) Amount of dye

{c) Type of addition of dye or water, and order of addition
(d) Stirring speed

(e} Stirring geometry (shape of stirrer, type of vessel)

{f) Stirring time

(@ T emperature

(h) p

The numbering in this section coincides with the
scheme used in Table 1.

4.1 Filtration of the dispersion through a paper
filter

Method

The dispersion is sucked through one or preferably two
filter papers by means of a vacuum. The amount and ap-
pearance of the residue on the dried filter paper is visually
assessed against a scale, orit is determined gravimetrically.
Often the filtration time is also measured as in the AATCC
test.

Information provided

The test provides information on the momentary fineness
of the particles in the dispersion. The passage of the
particles through the paper depends on the pore size of the
filter used. Larger particles {(e.g. agglomerates) may indi-
cate inadequate dispersion behaviour.

Reproducibility
As the pore size of filter paper is generally poorly defined
and can vary considerably within a single batch of filter
paper, reproducibility is poor if a high proportion of the
particles have similar dimensions to the pore diameters of
the filter paper.

Advantage
The tests can be carried out easily and rapidly.

Disadvantages

The tests do not provide reliable information on the
particle size distribution, specks {continuous process),
dispersion stability or behaviour of the dye during dyeing.



TABLE 1

Classification of test methods

Test Test Measured
Principle method parameters parameters Evaluation

3.1 Filtration of the dispersion through a filter paper

Filtration Filter test Filter material Flow time Time measurement
including Vacuum Residue on Visual classification
AATCC test Amount of dye filter according to scale
Volume Gravimetric
Temperature

No. of filters
Dampness of filter
Side of filter

Size of filter
Funnel geometry
{(holes. etc.)

3.2 Application of the dispersion to a filter paper (paper chromatography)
Paper Flow test Filter material Appearance Visual assessment
chromatography Drop test Temperature of the run-out possibly according
Flow trail Volume to scale
Amount of dye
Application
conditions of the
dispersion
Dampness of filter
No. of filters
Side of filter

3.3 Fiitration of the dispersion through a textile substrate and subsequent development/fixation of the dye

Filtration Speck test Substrate No. and size Visual assessment
without Klopman test Material of specks according to
vacuum, Dom-Tex test Amount of dye scale

fixation/ Sandwich test Volume

development Poplin filter Development/fixation

on substrate test conditions

Ternperature of dispersion

3.4 Filtration of the dispersion through a textile substrate

Filtration Calico test Substrate Residue Visual assessment
without Muslin filter Dye concentration

vacuum, test Volume

no development Amount of dye

3.5 Application speck test (dyeing/printing)

Pale shade Application Substrate material No. and size Visual assessment
Continuous speck test Dye concentration of specks
Dyeing Development/fixation
Thermosol conditions
Pad-steam Temperature of
Printing the dispersion
Application
conditions
Auxiliaries

3.6 Stability test of dispersion at high temperature without textile substrate

Heating and Tar test Defined higher temperature Residue Visual assessment
cooling of Boiling test Dye concentration Fiow time Time measurement
a dispersion Heat stability Filter material
Filtration Test Temperature
at various ternperatures gradient
without Auxiliaries
substrate Treatment
pH
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TABLE 1 (continued)

Test
parameters

Test

Principle method

Measured

parameters Evaluation

3.7 Assessment of a printing paste in a thin film (glass plate test)

No. and size Visual assessment

of specks

Assessment Glass plate Print paste

of thin test for composition and

films printing concentration
paste Fiim thickeners

3.8 Instrumental physical assessment of particle sizes and their distribution in the dispersion

Instrurnental
physical
methods

According to
system

a) Scattered light

b) Laser diffraction

¢) Sedimentation
analysis (Joyce
Loebl)

dy Coulter counter

e) Microscope

No.. size Instrumental

and shape with EDP

of specks Visual
Evepiece
micrometer

4.2 Application of the dispersion to a paper filter
(paper chromatography

Method

A specific amount of the dispersion is dropped onto a filter
paper under defined conditions. The flow behaviour is
visually assessed against a scale.

Information provided

These test methods provide qualitative information on the
(undefinable) proportion of the particles that are larger
than or the same size as the pore size of the filter paper.

Reproducibility
As a rule, the reproducibility is satisfactory.

Aduvantages
The tests can be carried out easily. rapidly and without
expensive equipment.

Disadvantages

The tests do not provide any information on the properties
of the dye during dyeing or on speck formation. Different
filter papers and dye concentrations produce different
results. The stability of the dispersion during dyeing cannot
be tested by this method. The significance and differentia-
tion are poorer than with the filter tests described in 4.1
(e.qg. AATCC tests).

4.3 Filtration of the dispersion through a textile
substrate and subsequent development/fixation of
the dye

Method

The dispersion is filtered through a textile substrate with-
out vacuum. Development or fixation of the dye makes the
coarser particles (specks) on the substrate visible, As a rule.
with disperse dyes, after filtration of the dispersion, the
substrate is rinsed, dried and then undergoes thermofixa-
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tion. For vat dyes development is carried out by vatting in
caustic soda/sodium dithionite followed by oxidation. The
number and size of specks are visually assessed against a
scale. In several test methods the flow time is also meas-
ured.

Information provided

These tests provide information on the presence and
frequency of specks, sparingly soluble impurities in the
dispersion and compatibility with auxiliaries. They are
limited to continuous dyeing and, in some cases, to
printing processes.

Reproducibility
Reproducibility is satisfactory provided that the substrate
quality is consistent.

Aduvantage

These tests are practice-related for continuous dyeing and
only require low expenditure. The detection sensitivity for
specks is high.

Disadvantages

Quantitative prediction of specks is not possible due to the
varying consistency of the substrate. Foam formation
during dispersing makes assessment difficult. Auxiliaries
can change the results completely.

4.4 Filtration of the dispersion through a textile
substrate without a subsequent development of
the dye

Method

This test is the same as that described under 4.3 but there
is no development/fixation of the dye on the substrate
after filtration of the dispersion. The residue on the dried
substrate is assessed, and the flow time can alsq be
measured.



Information provided

As in the filter test (see 4.1}, this test provides information
on the fineness of the particles in the dispersion at any
particular moment.

Reproducibility
Reproducibility is poorer than with filtration of the disper-
sions through a paper filter.

Advantages
The tests do not require much expenditure on labour.

Disadvantages

The results are difficult te differentiate in borderline cases
due to the coarse weave of the test substrate. The tests
provide no information about specks.

4.5 APPLICATION SPECK TEST

Method

A continuous dyeing in a pale shade (Thermosol or
pad-steam) or a print reduction is produced with an
aqueous dye dispersion. The number and size of visible
specks on the dyed material are assessed.

Information provided

The information provided by these tests is limited {0 their
application in continuous dyeing and printing processes.
They detect the presence and frequency of specks, spar-
ingly soluble impurities in the dispersion and compatibility
with auxiliaries.

Reproducibility

Consistent substrate quality is essential for satisfactory
reproducibility. This, however. is poorer thanin those tests
where larger amounts of dye are used (see 4.3).

Advantage
These tests are highly practice-related.

Disadvantages

The very small amounts of dye used are not always
representative. In addition the application tests are highly
expensive.

4.6 STABILITY TEST OF THE DISPERSION AT
HIGH TEMPERATURE WITHOUT SUBSTRATE

Method

A diluted aqueous dye dispersion is heated without textile
substrate, but with dyeing auxiliaries if necessary. which is
then cooled and filtered through a textile substrate or
paper filter. The filtration residue and time are assessed.

Information provided
In tests without any substrate the information on the
stability of the dispersion at high temperature is limited.

Reproducibility
Reproducibility is unsatisfactory, mainly due to crystallisa-
tion processes, which are not reproducible.

Advantages
These tests are not practice-related due to the lack of
substrate.

4.7 ASSESSMENT OF A PRINTING PASTE IN A
THIN FILM (GLASS PLATE TEST)

Method

The printing paste is applied to a glass plate and covered
with a second glass plate. The film between the two plates
is visually assessed for specks.

Information provided

This test permits the identification of coarser particles in
the printing paste or the determination of the compatibility
ol the dye formulation with thickening agents.

Reproducibility
Experience has shown that this test is readily reproducible.

Aduvantages
The test is simple to perform.

Disadvantages
A high dye concentration makes assessment difficult. The
amounts required are too small for the result to be
representative.

4.8 INSTRUMENTAL PHYSICAL ASSESSMENT
OF PARTICLE SIZES AND THEIR DISTRIBUTION
IN THE DISPERSION

Method

Various techniques can be used to investigate dispersions:

@) Diffraction of laser or light rays by the particles
suspended in water (e.g. with laser particle size ana-
lysers)

(b) Measurement of the sedimentation rate of particles in
water or viscous liquids {e.q. the Joyce—Loebl centri-
fuge)

(¢) Measurement of the electrical resistance when a
particle suspended in an electrolyte passes through a
narrow measuring aperture (e.g. Coulter counter):
percentage recording of larger particles: no informa-
tion is provided on the proportion of fine particles

(d) Optical observation of the particles through a micro-
scope and possible measurement and counting with
an eyepiece micrometer.

Assessment is carried out with the relevant detectors
and EDP or screen analysis systems.

Information provided

These determinations provide quantitative information on
the relative particle sizes and their distribution in the
dispersion measured.

Reproducibility

As the measured points are based on defined physical
sizes. the reproducibility is better than that of all the other
methods.
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Aduvantages

The assessment is objective and the information is ob-
tained quantitatively. The test method is rapid and can be
automated.

Disadvantages

Investment costs are high. The samples are only small and
information on specks is only possible by using a micro-
scope.

5 CONCLUSIONS

Only the test methods for textile dyes related to application
are dealt with in this report. Process control methods for
production are not discussed.

For all the methods described, the provision of a
representative sample is an important prerequisite for
obtaining reproducible and reliable results. The tests
should be carried out immediately after preparing the
samples in order to avoid any change in the test dispersions
such as agglomeration or sedimentation.

t should generally be possible to carry out a test easily
nd rapidly. Good reproducibility and the provision of
eliable information on the behaviour of the dispersicn in
pplication under practical conditions are the aim.

he filtration {e.g. AATCC) and speck tests described
eet most of these requirements. Both these test metho-
ds, especially in combination, provide a good picture of
he dispersion behaviour and dispersion properties of a
extile dye.

n the other hand, the flow tests and stability tests at
igh temperature without substrate provide little informat-
ton on the technical application properties of the dye
ormulation. From an objective standpoint there is always
he danger of false interpretation with these tests.

he other methods supplement the filtration and speck
ests and can be carried out in addition to the usual
ethods in special cases. The instrumental physical test
ethods should be given special mention here as they will



