CORRESPONDENCE

A Method for Determining the Specific
Gravity of Anionic Dyes

From R B Chavan and A Subramanian
Very little information is available in
the literature on the measurement of
the specific gravity (sp. gr.) of dyes.
Giles et al. [1] determined the sp. gr. of
disperse dyes by a density-bottle
method using an ethanol/water mix-
ture as the displacement liquid. How-
ever, in the case of anionic dyes, incon-
sistent results were obtained when var-
ious organic solvents such as benzene,
xylene and hexane were used as dis-
placement liquids. This was attributed
to the incomplete wetting of the dyes
by these liquids. The use of a small
quantity of cetyltrimethylammonium
bromide in benzene to improve the
wetting of dye also did not give consis-
tent results [2]. Therefore, the use of a
density-gradient tube was suggested
by Giles [3] to measure the sp. gr. of
anionic dyes using a mixture of
bromotrichlaromethane (sp. gr. 1.959
at 15°C} and monochlorobenzene
{sp. gr. 1.1066 at 20°C). Although it was
possible to achieve reproducible
results, bromotrichloromethane is
expensive and sensitive to light.

During our extensive work on the
application of reactive dyes from
solvent/non-solvent mixtures it was
observed that the dye dissolved in the
solvent can be totally precipitated by
the use of suitable non-solvents. It was
thought that the wetting property of
the dye, which is important in sp. gr.
measurement, can be improved by the
use of a solvent/non-solvent mixture.
In order to determine whether this
principle might be useful in determin-
ing the sp. gr. of anionic dyes, the sol-
vents used were dimethylformamide
(DMF), dimethylacetamide (DMAg),
dimethylisulphoxide (DMSO) and
water, and the non-solvents were
acetone, trichloroethylene (TCE),
dioxan, xylene and toluene.

To select the suitable proportion of
solvent/non-solvent mixture as dis-
placement liquid, a preliminary test
was carried out in which a small quan-
tity of dye (0.1-0.2 g} was dissolved in
the solvent and then non-solvent was
added dropwise until the dye was
totally precipitated. The ratio which
gave colourless supernatant liquid
after keeping overnight was taken as
the composition of the displacement
liquid.

Although the ideal procedure wouid
have been to dissolve the dye in the
solvent and then precipitate it out
completely using the non-solvent, the
problem of dissolving the large quan-
tity of dye needed for measurement in
a limited quantity of solvent made it

TABLE 1

preferable to use the solvent/non-
solvent mixture in suitable proportions
as determined by the preliminary test.
Essentially the method for the sp. gr.
determination was as follows. 4-5 g of
finely ground dye powder was taken in
a density bottle {25 ml capacity) and a

Specific Gravity of Acid Dyes from Different Solvent/Non-solvent Mixtures

Solvent/non-solvent Ratio Specific Giles
Dye mixture {vol./vol.) gravity value (3]
C.I. Acid Red 13 DMF/xylene 3:17 1.50
DMAc/xylene 3:17 1.52
DMSO/xylene 2:18 1.51
DMF/toluene 3:17 1.62 1.65
DMAc/toluene 3:17 1.652
DMF/TCE 3:17 1.51
C.l. Acid Red 88 DMF/xylene 2:18 1.49
DMAc/xylene 2:18 1.48
DMSO/xyiene 1:19 1.48
DMF/toluene 2:18 1.48 1.63
DMAc/toluene 2:18 1.48
DMF/TCE 2:18 1.49
C.l. Acid Red 18 DMF/acetone 3:17 1.59
DMF/dioxan 3:17 1.81
Water/dioxan 1:19 1.61
PMF/xylene 5:15 1.60 1.66
DMF/TCE 4:16 1.61
TABLE 2

Specific Gravity of Reactive Dyes from Different Solvent/Non-solvent Mixtures

Solvent/non-solvent Ratio Specific
Dye mixture {vol./vol.) gravity
C.l. Reactive Orange 13 DMF/xylene 5:15 1.54
DMF/TCE 4:16 1.65
DMF/toluene 5:15 1.68
DMSO/xylene 2:18 1.54
DMAc/xylene 5:15 1.56
Water/dioxan 1:19 1.55
DMF/dioxan 3:17 1.56
C.l. Reactive Red 31 DMF/dioxan 3:17 1.58
Water/dioxan 1:19 1.59
DMF/TCE 4:16 1.57
DMF/xylene 5:15 1.58
DMSQO/xylene 2:18 1.58
C.l. Reactive Blue 5 DMF/xylene 5:15 1.54
Water/dioxan 3:17 1.55
DMAc/xylene 5:15 1.54
DMSO/xylene 2:18 1.53
DMF/toluene 4:16 1.54
DMF/TCE 4:16 1.53
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small quantity of solvent/non-solvent
mixture in suitable proportion was
added slowly until the dye powder was
completely submerged; the density
bottle was then allowed to stand for
some time to allow all the air bubbles
to escape. The bottle was then gently
filled with the solvent/non-solvent
mixture, and the sp. gr. determined fol-
jowing the usual procedure.

In order to check the feasibility of the
above method, three acid dyes were
selected with sp. gr. vaiues reported by
Giles [3]. The dyes were purified using
the solvent/non-solvent method [4],
dried and ground to fine powder.
Grinding was essential to ensure con-
sistent results. The data in Table 1

show that the sp. gr. values deter-
mined by different solvent/non-
solvent mixtures gave consistent
results and were comparable with the
results obtained by Giles using a
density-gradient tube.

Having obtained satisfactory results
with three acid dyes, the method was
then 'used for the sp. gr. determination
of three reactive dyes. Table 2 shows
the sp. gr. values obtained using dif-
ferent solvent/non-solvent mixtures
for three reactive dyes. !t can be seen
that they were consistent irrespective
of the mixture used. The results have
thus established the feasibility of the
method for sp. gr. determination.

The method in principle is extremely

simple and might be useful in sp. gr.
determination of anionic dyes belong-
ing to different dye classes.
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