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Textiles — Tests for colour fastness —

Part Z07:

Determination of application solubility and solutionistabi

of water-soluble dyes

1 Sdope

This pgrt of ISO 105 describes a method for the de-
termingtion of the application solubility of water-
solublel dyes in the range 40 °C to 90 °C and of their
solution stability. The method is not intended to
measufe absolute solubility.

NOTE 1|  Several factors which may influence test results
are listdd in annex A.

2 Normative references

The fdllowing standards contain—provisions which,
through reference in this text, .constitute provisions
of this |part of ISO 105. At the-time of publication, the
editionp indicated were valid. All standards are subject
to revigion, and partiés to agreements based on this
part of ISO 105 ars. encouraged to investigate the
possibility of applying the most recent editions of the
standafds indicated below. Members of IEC and ISO
maintaln Aedisters of currently valid International
Standafds:

pared at @ specified temperature. The

lity

solutions are

then filtéred under suction at this temperature in a

heatablé Nutsch filter and the applica
limit:determined by visual assessment
residues and the measured flow-throug
filtrate.

lion solubility
of the filter
h time of the

The application solubility of dyes is ngrmally deter-
mined at 90 °C. For certain classes of dyes the solu-

bility is determined at a

lower temperature. In

selecting the test temperature, the mjanufacturer's
recommendations are followed. The tgmperature is
indicated in the test report (e.g. applicgtion solubility

limit determined at 90 °C, 60 °C, etc.).

The solution stability of dyes is determinjed by storing
for 2 h and, as the case requires, coolifg the above-

mentioned solution before filtration and
The dissolving and storage temperatures
in the test report (e.g. solution
90 °C/60 °C, 60 °C/60 °C, etc.).

4 Apparatus and reagents

assessment.
are indicated
stability at

ISO 1773:1976, Laboratory glassware —
flasks (narrow-necked).

Boiling

ISO 3696:1987, Water for analytical laboratory use —
Specification and test methods.

3 Principle

Several solutions of known concentration, including
the solubility limit, of the dye to be tested are pre-

4.1 Erlenmeyer
500 ml, complying with ISO 1773.

flask, wide-mouthed,

capacity

4.2 Heating bath, thermostatically controlled, with
magnetic stirring bar 40 mm long by 6 mm diameter,

speed of stirrer 500 r/min to 600 r/min.

4.3 Water bath, with temperatu

re regulator

(heating/cooling) for adjusting the storage tempera-

ture (e.g. 60 °C, 30 °C or 25 °C).
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4.4 Nutsch filter (Biichner funnel), heatable, of
glass, steel or porcelain, of inner diameter 70 mm,
capacity at least 200 ml, having more than 100 holes
with a total surface area of holes (evenly distributed)
of not less than 200 mm?.

4.5 Thermostatic device (optional), with circulation
pump to adjust temperature of Nutsch filter.

© |ISO

5 Preparation of solutions

5.1 The concentrations at which the dye solutions
are prepared shall be chosen considering the ex-
pected application solubility limit of the dye:

Expected limit to fall Stepwise increase in

4.6 Vacuum ppparatus:

4.6.1 Suction bottle, capacity 1 litre to 2 litres.

4.6.2 Piston [or membrane pump, of sufficiently
high suction cppacity to create a full vacuum of at
least 50 kPa umder pressure.

4.6.3 Appara’rus to adjust and maintain a given
vacuum, preferably coupled with a manometer.

4.7 Stopwatg¢h, to measure flow-through time.

4.8 Filter paper, circular, 70 mm + 2 mm diam-
eter.

NOTE 2  Filter| papers of the following characteristics
have been found suitable:

Property Two typical sets
of values
Grammage, g/m2 92 121
Thickness, um 210 330
Air resistance, [Gurley, s/100 ml 3,6 1
Wet burst strepgth, kPa > 1 >4

Surface appearpnce smooth  smooth

See ISO 105-A0
sources of supp

The type of fi

1994, clausé 8, note 1 for information on
v of suitabl€ filter paper.

ter.paper used and the manufacturer

between dye concentration ap-
proaching limit
1 g/l to 10 g/l 1 g/l
10 g/l to 50 g/l 5 gh
50 g/l to 100 g/l O g/l
above 100 g/ 20 g/l

5.2 To determine solubility)at 90 °C, paste a khown
amount of the test dyeDand introduce it intp the
wide-mouthed Erlenmeyer flask (4.1) with a pprtion
of the 200 ml water 14.9) at about 60 °C, but pot in
excess of the.fdissolving temperature of the| dye.
When the dye‘is completely wetted out, add th¢ rest
of the waterto the flask.

Placexthis solution into the heating bath (4.2) main-
tained at 95 °C. Switch on the magnetic stirrer. YWhen
the solution has attained a temperaturg of
95 °C + 2 °C, continue stirring at this temperature for
a further 5 min (total stirring time approxinately
10 min).

Then filter the solution (see clause 6) immediatgly to
determine the solubility of the dye at 90 °C.

Repeat the process for each concentration of dye un-
der test.

5.3 To determine solubility at temperatures elow
90 °C, paste a known graduated amount of th¢ test
dye and introduce it into a wide-mouthed Erlenmeyer
flask with a portion of the 200 ml water (4.9) at the
desired dissolving temperature until the dye is|com-
pletely wetted out. Then add the rest of the water to

shall be listed trthetestreport:

4.9 Water, complying with grade 3 of ISO 3696,
used as dye solvent.

An amount of 200 ml is designated as normal. More
water may be added to the solution, but such addi-
tions shall be reported together with the dye solubility
values.

NOTE 3  No account is taken of changes in volume as a
function of temperature, or those caused by the addition of
dye.

4l £l L
e Tidok.

Place the solution in the heating bath maintained at
the desired dissolving temperature; stir the solution
for 10 min and then filter (see clause 6).

Repeat the process for each concentration of dye un-
der test.

5.4 To determine the solution stability at the desired
temperature (e.g. 60 °C, 30 °C or 25 °C), place the
Erlenmeyer flask with the solution prepared according
to 5.1 or 5.2 into a bath maintained at the desired
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temperature (see 4.3) and allow to stand for 2 h be-
fore filtration. Before filtering, mix the solution thor-
oughly by tilting the flask to and fro.

6 Filtering the solutions

NOTE 4  In order to avoid any temperature shock effects,
it is essential that heated solutions are filtered through
equipment already brought to the same temperature as the
solution under test. |deally this is best done using a jacketed
filter funnel, but acceptable results can also be obtained

ISO 105-Z207:1995(E)

6.7 Allow the filters to dry completely at room
temperature before evaluation.

7 Evaluation

7.1 Compare visually the dried filters after filtration
of the various dye solutions of known concentrations.
The application solubility limit, or the solution stability
limit, is taken as that concentration at which filter
residues are seen. Residues that are difficult to see

using preheated funnels, either by immersion in a water
bath or pven, or by passing water preheated to the test
temperafure through the equipment immediately prior to
carrying put the test. When using this latter technique, the
amount ¢f water should be determined locally in order that
the filter[funnel can be heated to the same temperature ir-
respectije of its geometry and the ambient conditions. In
all caseq when using preheating techniques rather than a
jacketed|funnel, the test solution should be passed through
the test|equipment immediately after removing it from its
heating medium.

6.1 Preheat the Nutsch filter (4.4) to the test tem-
peraturg¢ and maintain at this temperature throughout
the entife filtration operation.

6.2 Inpmediately before filtering, wet out two filter
papers (4.8) in the Nutsch filter in a double layer using
at least|50 ml water at the test temperature.

6.3 Adjust the vacuum (4.6) to 3 kPa to 4'kPa,
which i equivalent to 300 mm to 400 mm water col-
umn pressure.

6.4 Fiter the dye solution obtained‘as in 5.1, 5.2 or
5.3 at the recommended températlre and measure
the flow-through time with arstopwatch. Visually ex-
amine the flask which contained the solution to de-
terminelwhether any residue remains.

6.5 |If|the solutiofi>does not filter within 2 min at a
stabilized vacuum,/ filter for an additional maximum
2 min uhder fulbvacuum (see 4.6.2).

6 6 A tarthga calutinn hao flaaad thraviah ~anting A
. o T T oo oo T oo o vy oo tHiToa gt SOt ot

may possibly be detected by gently rublding the filter
surface with a fingertip.

7.2 Flow-through time may-be used s a further
evaluation criterion. A suddeéh sharp incrg¢ase in flow-
through time when movitg up the rangg of solution
concentrations indicates\that the applicafion solubility
limit has been exceeded or that the s¢lution is no
longer stable.

8 Test report
The testireport shall include the followind information:

a), ‘number and year of publication of|this part of
ISO 105, i.e. ISO 105-Z207:1995;

b) full identification of the dyestuff undgr test;

¢) type of filter paper used and its man{ifacturer;

d) application solubility limit of the dyestuff, ex-
pressed in grams per litre, including the dissolving

temperature;

e) solution stability, expressed in gramq per litre, in-
cluding the dissolving and storage tefnperatures;

f)  flow-through time, where applicable {see 7.2);

g) any special observations during the fest or evalu-
ation procedure;

h) any deviation, by agreement or othg¢rwise, from
the procedure specified (e.g. amounts of solvent

to extract the filter uniformly under full vacuum for
1 min.

other than 200 ml, etc.).
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Annex A
(informative)
Factors affecting results
od has given good results over several b) Other dissolving temperatures are used Many
er, it should be pointed out that test dyes dissolve well at temperatures apprgciably
ich deviate from those specified may below 90 °C (or the given test tempergture).
ifferent results. However there are dyes which readily dissplve at
. 90 °C but are difficult to dissolve-at 85 °C.

he results may be influenced when:

. _ ) ¢) Other storage temperaturgs‘and storage tines are
filter is used. The filter selected for the used.
N represent a compromise with respect
bility and should do full justice to the d) Water having differént hardness or [added
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