Determination of the cold water solubility of
water-soluble dyes

Annie Berger-Schunn (Bayer AG), Norbert Kollodzeiski (Heochst AG),

Hans-Peter Oesch (Sandoz AG), Duncan Phillips (ICI plc), Fernand Schlaeppi
(Ciba—Geigy Corpn), Fred Thomi (Ciba—Geigy AG) and Herbert Uhrig (BASF
AG)

2.2

3.2

33

3.4

3.5

3.6
3.7

3.8

3.9

PURPOSE AND APPLICATION

This specification describes a method for the determi-
nation of the solubility of water-soluble dyes at 25°C,
without previous heating.

WORKING PRINCIPLES

Several solutions of known concentrations of the dye
to be tested, including the solubility limit, are prepared
at 25°C and the solution filtered under suction
through paper filters in a nutsch filter.

The solubility limit is determined by visual assessment
of the filter residues and the measured flow-through
time of the filtrate. Solubility is given in terms of the
following limits:

1- 10 g/linintervalsof 1g
10— 50 gftinintervalsof 5g
50—100 gfl in intervals of 10 g

>100 g/l in intervals of 20 g.

TEST APPARATUS AND REAGENTS

Glass beaker, capacity 400 ml, corresponding to DIN
12332

Thermostatically controlled heating bath with mag-
netic stirrer; stirrer rod size 40 mm long by 6 mm
diameter, speed of stirrer 500—600 rev./min.

Water bath with temperature regulator (heating/cool-
ing) for adjusting the dissolving temperature to
25+2°C.

Thermostatic device with circulation pump to adjust
temperature of nutsch filter.

Heatable double-walled nutsch filter of stainless steel
or porcelain; inner diameter 7 cm, capacity at least
200 ml.

Suction bottle, capacity 1-2 1.

Piston or membrane pump of sufficiently high suction
capacity to create a full vacuum (at least 50 kPa
under-pressure}.

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

Stopwatch to measure flow-through time.

3.10 Circular paper filter, 7 cm in diameter (specification:

Schleicher & Schiill {(S&S) 1450 CV).

3.11 Solvent: distilled or fully demineralised water; an

amount of 200 ml is designated as normal. Additions
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to the solution are possible, but must be indicated
together with the solubility values. Their influence on
the volume must be taken into account with the water
volume. However, no account is taken of changes in
volume caused by the addition of dye.

PREPARATION OF THE SOLUTIONS

A known amount of the test dye is strewn into a glass
beaker containing 200 ml agitated distilled or fully
demineralised water at 25+2°C (maximum strewing
time 5 s). The total stirring time in the thermostatically
controlled heating bath (see 3.3) is 2 or 5 minutes,
then the solution is filtered immediately. Stirring time
should be indicated along with solubility value.
The process is repeated for each solution.

FILTERING THE SOLUTIONS

The nutsch filter (see 3.5) is brought to the dissolving
temperature of 25°C by pumping through the heating
medium from the thermostatic device (see 3.4) and
this temperature is maintained during the entire filter-
ing operation.

Immediately before filtering, two filter papers are wet
out (see 3.10) in a double layer with at least 50 mi
water at 25°C in the nutsch filter.

The vacuum is adjusted before filtration so that
200 ml water at 25°C passes through the filters in a
flow-through time of 5-8s (3—4 kPa is approxi-
mately equivalent to 300—400 mm water column
under-pressure).

The dye solution is filtered at 25+2°C and the flow-
through time is measured with a stopwatch.

If the solution does not filter within 2 min at a stabil-
ised vacuum, it is filtered for an additional maximum
2 min under full vacuum.

After the solution has flowed through, the filters are
hydroextracted uniformly under full vacuum for
1 min.

The filters are allowed to dry completely at room
temperature.

EVALUATION

The filters of the various dye salutions of known con-
centrations are compared visually. The solubility limit
is exceeded when filter residues are seen. Residues
that are difficult to see may possibly be detected by
rubbing on the filter.



6.2 The flow-through time serves as a further evaluation — Solubility of the dye (g/l) (see 2.2)

criterion. A sudden sharp increase in the flow-through — Stirring time used in the preparation of the soiutions
time when moving up the range of solution concentra- (see 4.1)
tions indicates that the solubility limit is exceeded. — Additions (where applicable)
— Deviations from this specification (e.g. other filter
7. TEST REPORT qualities, amounts of solvent other than 200 ml,

ther dissolving t t h licable).
7.1 The following should be included in the test report: omer cissolving temperatures) (where applicable)




