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ABSTRACT

Four CI Solubilised Sulphur dyes were applied to cotton, regular viscose
and Tencel at 2%, 6% and 10% o.m.f. and the colour strength and colori-
metric parameters of the dyeings determined. It was found that the colori-
metric parameters of all the dyes on the three types of fibre reflected those
of the undyed substrates and, in general, that there was relatively little
difference in colour between the dyeings on the three fibre types. The
colour strength of the dyeings was lowest on cetton, the dyeings on Tencel
being of slightly lower colour strength than those on viscose. From the
results, it appears that Tencel exhibits similar dyeability to cotton with
such solubilised sulphur dyes.

INTRODUCTION

In the previous part of this paper,! which examined the dyeability of
Tencel, cotton and regular viscose with three different types of reactive
dye, the findings that there was little difference in colour between dyeings
on the three fibre types and also that the colour strength of the dyeings
was lowest on cotton whilst the dyeings on Tencel were of only slightly
lower colour strength than those on regular viscose, led to the conclusion
that Tencel exhibited similar dyeability to regular viscose with reactive
dyes. This part of the paper examines the dyeability of Tencel with CI
Solubilised Sulphur dyes and compares the dyeing behaviour of the fibre
with that of both cotton and viscose.
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TABLE 1
Dyes Used
Commercial name CI generic name Dyeing Salt addition Luecad 71
temp. (em® of (5% agq. solution)
(°C) 300 g litre™!) (cm?®)
2% 6% 10%
Sulphosol Black SG CI Solubilised 85 35 3 9 15
Sulphur Black 1
Sulphosol Blue SL CI Solubilised 85 2:5 21 45 75
Sulphur Blue 5
Sulphosol Yellow SR CI Solubilised 85 35 7 12 20
Sulphur Yellow 23
Sulphosol Bordeaux SB  CI Solubilised 75 35 2 6 10

Sulphur Red 6

EXPERIMENTAL

Materials

Fabric
Scoured and bleached woven Tencel (123-5 g m™), cotton (186-5 g m™2) and
viscose (187-5 g m2) were generously supplied by Courtaulds Research.

Dyes
Commercial samples of four CI Solubilised Sulphur dyes (Table 1) were
used, each generously supplied by J. Robinson Ltd.

Auxiliaries
A commercial sample of Leucad 71 was kindly supplied by J. Robinson
Ltd. All other reagents were of general purpose grade.

Procedures

Dyeing

All dyeings (2%, 6% and 10% o.m.f.) were carried out in sealed, 100 cm’
capacity PTFE dyeing tubes housed in a John Jeffries Rota Dyer
(J. Jeffries, UK) laboratory-scale dyeing machine, using a 7 : 1 liquor ratio.
The dyeing method used is shown in Fig. 1 and the additions made to
the dyebaths are displayed in Table 1.
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10 mins 30 mins
75 or 85°C

1 1
A B

A Fabric (10 g)
Dye (2, 6 or 10% omf)
Leucad 71
B 2.5 cm® or 3.5 cm® of 300 gI'! NaCl

Fig. 1. Dyeing method used.

Oxidation

At the end of dyeing, the dyed sample was removed, rinsed thoroughly
in cold water and then in hot water and treated in a stirred, aqueous
(distilled water) solution (50 : 1 liquor ratio) containing 1 g litre”! hydrogen
peroxide (30% w/v) and 1 g litre™! glacial acetic acid at 60°C for 15 min; at
the end of this time, the oxidised sample was removed, rinsed thoroughly
in cold water and allowed to dry in the open air.

Colour measurement

The reflectance values of the dyed samples of Tencel, cotton and viscose
were measured using the equipment and viewing conditions described
previously! and the corresponding CIE L*, a*, b*, C* and A° coordinates
and K/S values (at the appropriate A, for each dye) calculated. Each
fabric sample was folded so as to realise a total of eight thicknesses of
fabric; a total of four measurements was made of each sample, from
which the average value was calculated.

Fastness determination

The fastness of 1/1 standard depth dyeings of CI Solubilised Sulphur
Black 1 and also CI Solubilised Sulphur Red 6 on Tencel, cotton and
viscose fabrics to washing and to light was determined using the ISO
C06/C2 and ISO BO2 test methods.?

RESULTS AND DISCUSSION

The colorimetric data obtained for the four CI Solubilised Sulphur dyes
on each of the three types of fibre are shown in Table 2. A comparison
of the colorimetric parameters (lightness [L*], chromaticity [a*, b* and
£°] and chroma [C*]) secured for the four dyes on the three types of fibre
(Table 2) with those of the three undyed fabric samples (Table 3) shows
that the lightness, chromaticity and chroma of the dyed samples generally
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TABLE 2
Colorimetric Data for Dyeings
CI Sol. Sulphur  Dye applied (o.m.f.) Fibre L* a* b* c* K

Viscose 755 7-4 474 479 811
2 Tencel 709 7-8 494 501 809
Cotton 74-5 61 507 510 831
Viscose 62-5 14-4 561 579 75-6
Yellow 23 6 Tencel 61-9 13-4 549  56-6 766
Cotton 63-1 144 583 60-1 76:1
Viscose 57-3 17-1 553 579 729
10 Tencel 589 14-4 557 575 75-5
Cotton  59-3 163 582 604 743
Viscose 36-2 29 -178 180 2794
2 Tencel 367 119 -165 166 2766
Cotton  38-5 1.5 ~179 179 2749
Viscose 224 30 -~153 156 2813
Blue § 6 Tencel 24-8 23 -~150 152 2787
Cotton 257 23 -~154 155 2786
Viscose 169 26 -~114 11-8 2831
10 Tencel 189 22 -108 11-1 2816
Cotton 21-2 23 ~125 11.8 2831
Viscose 35:1 18-5 34 188 10-5
2 Tencel 342 17-3 29 176 9-6
Cotton  34-5 18-5 34 188 10-5
Viscose 21-3 16-1 31 164 11-0
Red 6 6 Tencel 21-0 14-1 25 143 9:9
Cotton 223 13.7 19 138 83
Viscose 16-2 12-4 -52 134 3374
10 Tencel 18-2 13-1 -36 136 3448
Cotton 19-3 12-9 -34 134 3453
Viscose 30-0 01 -24 24 2740
2 Tencel 32:4 02 =20 20 2782
Cotton 366 0-4 -3-4 35 2762
Viscose 17-5 0-1 -16 1.6 2828
Black 1 6 Tencel 189 02 -15 1.5 2793
Cotton 193 0-3 -1-6 1.6 2827
Viscose 14-8 0-2 -0-8 08 2854
10 Tencel 162 03 -0-8 09 2942
Cotton 16:8 0-4 -09 1.0 2973
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TABLE 3
Colorimetric Data for Undyed Fabrics'
Fabric L* a* b* c* K K/S
Viscose 92-48 -0-39 4-75 477 94.7 0-05
Tencel 91-35 -0-32 1.72 1.75 100-5 0-04
Cotton 93-89 -0-29 3.07 3.08 95-4 0-03

reflected those of the undyed samples as was previously observed in the
case of reactive dyes on the three substrates.! Table 2 and Figs 2-5 show
that, as expected, the colour strength of the dyeings increased with
increasing concentration of dye applied (as evidenced by the decrease in
L* values and the increase in K/S values that accompanied an increase in
the concentration of each dye applied). It is also evident from Figs 2-5
that, with the exception of CI Solubilised Sulphur Yellow 23, the colour
strengths (K/S) of the dyeings, at each of the three dye concentrations
employed, decrease in the order viscose > Tencel > cotton; in the case of
CI Solubilised Sulphur Yellow 23, the dyeings on Tencel were of slightly
greater colour strength than those on the two other types of fibre. The

K/8

20

viscose Tencel cotton

omf dye applied

X 6% [ 110%
Fig. 2. Colour strength obtained using CI Solubilised Sulphur Yellow 23.
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Fig. 3. Colour strength obtained using CI Solubilised Sulphur Blue 5.
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Fig. 4. Colour strength obtained using CI Solubilised Sulphur Black 1.
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Fig. 5. Colour strength obtained using CI Solubilised Sulphur Red 6.

TABLE 4
Difference in Colour Strength (AK/S) for Dyeings
Dye om.f (%) V-C -C V-T
2 0-0 1-25 ~1.25
CI Solubilised Sulphur Yellow 23 6 02 0-0 02
10 -0-2 0-4 -06
2 0-8 0-6 02
CI Solubilised Sulphur Blue 5 6 41 1.7 2:4
10 7-9 36 4.5
2 -0:06 01 -0-19
CI Solubilised Sulphur Red 6 6 33 24 33
10 58 25 33
2 2-7 1-5 13
CI Solubilised Sulphur Black 1 6 31 —0-1 32
10 5-0 1-4 36

V, viscose; T, Tencel; C, cotton.
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TABLE 5
Fastness of 1/1 Standard Depth Dyeings to ISO CO6/C2 Wash Test

CI Solubilised Sulphur Fibre Ch. C 4 T
Viscose 4 34 4-5 —

Red 6 Tencel 4 — 5 4-5
Cotton 3-4 3-4 4-5 —

Viscose 4 34 4-5 —

Black 1 Tencel 5 — 4-5 4-5
Cotton 4-5 4-5 4-5 —

Ch., change in shade of original; C, staining of adjacent cotton; V, staining of adjacent
viscose; T, staining of adjacent Tencel.

results presented in Table 2 and Figs 2-5 reveal that for the four dyes
under consideration, the dyeings obtained on Tencel more closely
resembled those secured on cotton rather than on viscose. Support for
this proposal accrues from the magnitude of the difference in colour
strength (AK/S) obtained for the dyeings on the three types of fibre
(Table 4), insofar as, for the four dyes used, the difference in colour
strength between dyeings on Tencel and cotton was generally lower than
that between viscose and Tencel and between viscose and cotton. Thus,
in terms of colour strength, the dyeings on Tencel were similar to those
on cotton and, therefore, the dyeability of Tencel was more similar to
that of cotton than regular viscose. This particular finding differs to that
observed for dyeing with reactive dyes.'

Table 5 shows that the fastness to washing of 1/1 standard depth dyeings
of both CI Solubilised Sulphur Red 6 and CI Solubilised Sulphur Black 1
on Tencel was slightly higher than that of comparable depth dyeings on
cotton and viscose. Table 6 reveals that whilst the light fastness of the 1/1
standard depth dyeing of CI Solubilised Sulphur Red 6 on Tencel was

TABLE 6
Fastness of 1/1 Standard Depth Dyeings to ISO BO2 Light Test
CI Solubilised Sulphur Fibre
Viscose 34
Red 6 Tencel 34
Cotton 3
Viscose 6-7
Black 1 Tencel 5-6

Cotton 6-7
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virtually identical to that of the dye on the other two types of fibre, the
light fastness of CI Solubilised Sulphur Black 1 on Tencel was slightly
lower than on cotton and viscose. The findings displayed in Tables 5 and
6 indicate that, as might be expected, the fastness to both washing and
light of the two dyes used was very similar on each of the three types of
cellulosic substrate.

CONCLUSIONS

The colorimetric parameters of the dyeings of the four dyes employed on
the three types of fibre reflected those of the undyed substrates and, in
general, there was relatively little difference in colour between the dyeings
on the three fibre types. The colour strength of the dyeings was lowest on
cotton, the dyeings on Tencel being of slightly lower colour strength than
those on viscose. The results obtained suggest that the dyeability of Tencel
with the three types of reactive dye more closely resembles that of cotton
than regular viscose.
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