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Textiles — Tests for colour fasthness —

Part Z08:

Determination of solubility and solution stability ofsreact
dyes in the presence of electrolytes

1 Sgope

This part of ISO 105 describes a method for the de-
termingtion of the solubility and the solution stability
of readtive dyes for use in batchwise and continuous
dyeing|processes in the presence of electrolytes.

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

2 Normative references

The fgllowing 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 revipion, and parties tolagreements based on this
part of ISO 105 are ehcouraged to investigate the
possibllity of applying'the most recent editions of the
standafds indicated.below. Members of IEC and ISO
maintajn registers’ of currently valid International
Standdrds.

ISO 147321976, Laboratory glassware — Boiling

ture. A specified amount of the desir
solutiondis) added and the resultant sold
tered immediately or stored for a speci
specified temperature and subsequently|
suction.

The solubility and/or solution stability lin

ve

bd electrolyte
tion either fil-
fied time at a
filtered under

its of the dye

solution to the addition of electrolyte afje determined

by visual assessment of the filter resi
measured flow-through time of the filtrg

4 Apparatus and reagents

4.1 Erlenmeyer flask, wide-mouth
500 ml, complying with ISO 1773.

4.2 Heating bath, thermostatically cg
magnetic stirring bar 40 mm long by 6
speed of stirrer 500 r/min to 600 r/min.

4.3 Water bath, with temperat
(heating/cooling) for adjusting the stor
ture.

Hues and the
te.

ed, capacity

ntrolled, with
nm diameter,

re regulator
age tempera-

flasks (narrow-necked).

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

3 Principle

Several solutions of known concentration, including
the solution stability limit, of the dye to be tested are
prepared at a specified temperature in accordance
with the dye manufacturer's recommendation. The
dye solution is adjusted to the desired test tempera-

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.

4.6 Vacuum apparatus.

4.6.1 Suction bottle, capacity 1 litre to 2 litres.
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4.6.2 Piston or membrane pump, of sufficiently
high suction capacity to create a full vacuum of at
least 50 kPa under pressure.

4.6.3 Apparatus to adjust and maintain a given
vacuum, preferably coupled with a manometer.

4.7 Stopwatch, to measure flow-through time.

4.8 Filter paper, circular, 70 mm + 2 mm di-

© ISO

on the type of dyestuff being tested. Examples of
combinations of test parameters are given in table 1.

6 Preparation of solutions

6.1 The concentrations at which the test dye sol-
utions are prepared shall be chosen considering the
expected solution stability limit of the dye in the
presence of electrolyte:

ameter.

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, [surley, s/100 ml 3,6 1
Wet burst strefgth, kPa >1 >4
Surface appearpnce smooth  smooth

See ISO 105-A0
sources of supp

The type of fi
shall be listed

4.9 Water, d
(recommendeq

11994, clause 8, note 1 for information on
v of suitable filter paper.

ter paper used and the manufacturer
n the test report.

omplying with grade 3 of ISO 3696
pH 7), used as solvent.

4.10 Electrolyte solution (stock solution), prepared

using grade 3
trations given
guantity of th
50 ml of soluti

NOTES

3 The reprodu
quality of the el

water (4.9) according.to-the concen-
in table1 or such-that the required

e desired electrplyte” is contained in
bN.

ibility .of\the test method depends on the

ectrolyte. For this reason, chemically pure

substances shod

Id-be used.

Expected limit to fall Stepwise increaseg in

between dye concentration|ap-
proaching limit
1 g/l to 10 g/! 1 g/l
10 g/l to 30 g/l 5 g/l

30 g/l to 100 g/l 10 g/l

The maximum dye céncentrations used for the test
shall be:

30 g/l fer batchwise dyeing processes;
100, gji*for continuous dyeing processes.

6.2 *“Place a known amount of the dye to be tested
insthe wide-mouthed Erlenmeyer flask (4.1) anfl add
750 ml water (4.9) at about 60 °C (but not aboye the
dissolving temperature). Swirl the flask by hand until
the dye is fully wetted out (predissolving).

If the addition of urea is required as a dissolving pgent
in accordance with the recommendations of the dye
manufacturer, reduce the amount of water byl 1 ml
per gram of urea added, so as not to change thg total
volume of the test solution.

Place the solution into the heating bath (4.2), pet at
the desired dissolving temperature and st|r for
10 min at 500 r/min to 600 r/min.

6.3 In order to simulate dyebath compositiond used
in commercial practice, additions of other compo-
nents to the test solution at this point are permissible

4 Although the electrolytes used are mostly simple salts,
tests of the stability of their solutions, which need to be
carried out rapidly, often prove not very meaningful.
Electrolyte solutions should therefore be discarded at the
latest one week after their preparation.

5 Test parameters

The parameters chosen for the test, including dis-
solving, storage and filtration temperatures,
electrolyte chosen and its concentration, will depend

(see dye manufacturer's recommendations). Any such
additions, including their influence on the volume of
test solution, shall be noted in the test report.

NOTE 5 Changes in volume attributable to changes in
temperature need not be taken into account.

6.4 Adjust the dye solution to the desired tempera-
ture for filtration or storage using the water bath
(4.3), add 50 ml of the electrolyte solution (4.10) pre-
viously adjusted to the test temperature, and
homogenize the resulting solution.
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Table 1 — Examples of combinations of test parameters

Dissolving Filtration/ S
. torage
Dyeing temperature storage time Electrolyte added and concentration of stock
process of dye temperature solution
°C °C min
Batchwise 90 40 120 Sodium chloride, 50 g/l
60 25 30 Sodium chloride, 60 g/
Sodium carbonate (Na,CO5-10H,0), 5 g/l
50 50 0 Sodium chloride, 60 g/
80 25 60 Sodium chloride, 50 g/l
Sodium carbonate, 5 g/l
Sodium hydroxide, 2 mifl prepared from soldtion con-
taining approximately 435 g/l
90 40 90 Sodium sulfate danhydrous), 50 g/i
Sodium carbonate, 5 g/l
Sodium fydroxide, 2 ml/l prepared from solytion con-
taining\approximately 435 g/!
Contin4ous 90 25 30 Sediim hydroxide, 50 g/l
Sodium hydroxide, 30 g/l prepared from soldtion con-
taining approximately 435 g/l
90 25 120 Sodium carbonate (Na,CO,-10H,0), 40 g/l
90 25 60 Sodium silicate, 95 g/l prepared from solution containing
between 34 % and 40 % sodium silicate
Sodium hydroxide, 38 g/l prepared from solytion con-
taining approximately 435 g/l
90 25 30 Urea, 100 g/l
Sodium carbonate (Na,CO5-10H,0), 30 g/l
7 Storage respective of its geometry and the ambient [conditions. In
all cases when using preheating techniques|rather than a
. . : jacketed funnel, the test solution should be pgssed through
Allow th—:‘ffmal test sqfi.ut(;on to stanq at constaglt t1em the test equipment immediately after remov|ng it from its
peraturg for the.Spgcified storage time (see table 1). heating medium.
8.1 Preheat the Nutsch filter (4.4) to the test tem-

8 Filtering the solutions

NOTE 6 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. Ideally this is best done using a jacketed
filter funnel, but acceptable results can also be obtained
using preheated funnels, either by immersion in a water
bath or oven, or by passing water preheated to the test
temperature through the equipment immediately prior to
carrying out the test. When using this latter technique, the
amount of water should be determined locally in order that
the filter funnel can be heated to the same temperature ir-

perature and maintain at this temperature throughout
the entire filtration operation.

8.2 Immediately before filtering, wet out two filter
papers (4.8) and place in the Nutsch filter in a double
layer using at least 50 ml water at the test tempera-
ture.

8.3 Adjust the vacuum (4.6) to between 3 kPa to
4 kPa, which is equivalent to 300 mm to 400 mm
water column pressure.


https://standardsiso.com/api/?name=4fe712170def1748a46989b7bcfeb80b

ISO 105-208:1995(E)

8.4 Before filtering, homogenize the test solution
by swirling it in the flask (visual check). Filter the en-
tire test solution (do not decant) at the desired tem-
perature. Measure the flow-through time with a
stopwatch.

8.5 If the solution does not filter within 2 min at a
stabilized vacuum, filter for an additional 2 min under

© ISO

concentrations indicates that the solubility limit has
been exceeded or that the solution is no longer stable.

10 Test report
The test report shall include the following information:

a) number and year of publication of this part of

full vacuum (see 4.6.2).

b)

ISO 105, i.e. ISO 105-208:1995;

8.6 After thg
to extract the
1T min.

8.7 Allow tf
temperature b

Sotuation has passed through, comtinue
filters uniformly under full vacuum for

e filters to dry completely at room
efore evaluation.

9 Evaluation

9.1 Compard
of the various
centrations. Th
limit, in the p
concentration
dues that are ¢
by gently rubb

9.2 Flow-thr
evaluation crit
through time

visually the dried filters after filtration
test solutions of known dyestuff con-
e solubility limit, or the solution stability
esence of electrolyte is taken as that
pt which filter residues are seen. Resi-
ifficult to see may possibly be detected
ng the filter surface with a fingertip.

bugh time may be used as a further
brion. A sudden sharp increase in flow-
when moving up the range of solutién

f)

full identification of the (‘l\l/ae‘h ff under test;

full  identification and amount (of

electrolyte(s);
type of filter paper used and its| manufactur]

solubility limit of the dyestuff, in the prese
electrolyte expressed inygrams per litre, ind
the dissolving température;

solution stability’in the presence of elect
expressed imygrams per litre, including th
solving and storage temperatures;

flow-through time, where applicable (see 9.

any special observations during the test or
ation procedure;

any deviation, by agreement or otherwise
the procedure specified (e.g. total volume

ution other than 200 ml, addition of urea of
components, etc.).

added

er;
hce of

luding

rolyte,
e dis-
D),
evalu-
from

bf sol-
other
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