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Effect of urea on the acid dyeing of silk

The effect of urea addition on the dyeing of silk with acid dyes was investigated. Five acid
dyes were used at constant pH’s (4 or 5) and temperatures (30°C or 50°C).

In some cases, urea addition results in the increase in the dyeing rate. The reverse was observed
in other cases. Silk did not swell by urea addition. Therefore in an acid dye-silk system, it is
concluded that two mechanisms control the effect of urea addition,

1) wurea disaggregates the dyes in an aqueous solution.
2) urea weakens the binding between the dye and silk.

Dyes that are easily dissolved in water are in the monomolecular state, and the second mechanism
of urea addition can be advocated. As the dye becomes more hydrophobic, the two mechanisms
operate. Then former mechanism is effective in the adsorption of dye on silk, hence the dyeing
rate is increased by addition of urea. However a certain degree of disaggregation is necessary for
the increase of the dyeing rate. If the concentration of urea is too high, the dyeing rate tends
to decrease. (¥ Shiga Prefectural Junior College, Hikone 522 ; 2 Kyoto Technical
University, Kyoto 606)
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Table 1. Dyes used.
Inorganicity
Dye . Molecular Organicity
(C. 1 Acid) Chemical Structure Weight y
Value
o 7 8_ O- 350. 3 2. 98
range =050 . :
OH
Red 88 g-g= 400. 4 2.50
it NHCOCH;
Red 138 0= Tk e 677.7 3.07
w05
SN2 so e
Blue 138 y 687.8 2.84
o
HQ i Na
Yellow 72 il ‘-‘} s 617.6 1.48
by
Table 2. Dyeing Condition
Weight of " o Temp. s pH liquor : good
Dye used sille Dyeing (%) pH (c*) Stirring contidl satio
yarn 1g 2% o.w.f. 4 30 non non 100 :1
Orange 7 50
fabric 0.4 ¢ 3% o.w.f. 4 50 run run 150 : 1
Dyes other fabric 0.4g 3% o.w.f. 5 30 non non 1501
than 50 or or
Orange 7 run run
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Fig. 1. Effect of urea on the dyeing rate of of silk with C. I. Acid Orange 7 at pH4.
(a) at 30°C without stirring and pH control.
(b) at 50°C without stirring and pH control.
(c) at 50°C under stirring and pH control.
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Effect of urea on the dyeing rate of silk fabric with C. I. Acid Red 88 at pH 3.

(a) at 30°C without stirring and pH control.
(b) at 50°C under stirring and pH control.
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(8) with C. I Acid Red 138,
(b) with C. I. Acid Blue 138.
(c) with C. I Acid Yellow 72.
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Effect of urea on the dyeing rate of silk fabric with Carbolan dyes at pH 5, 30°C.
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Table 3. Effect of urea on the dye uptake at
equilibrium dyeing of silk fabric with 201
C. L. Acid Orange 7 (at pH4), Acid vA
Red 88(at pH5) and Acid Blue 138 (at %
pH 5). Concentration of dye ; 1x10"‘ 2
mol/1, liquor : goods ratio ; 2,500 : g
S W Dye uptake (mol/g sxlk) £ O} %
ol T - 2 >
onC: . Dye C.LAcid C.LAcid C.I Acid a
of urea =)
(e/D) Orange 7 Red 88 Blue 138 2 b
S s S i oL e =
0 6.85%x107% 1.08x107* 4.24%x1073

100 5.27x107° 8.64x107° 4.13x10° 0 X i :

200 3.30x107° 5.19x10°° 3,98x10°° 0 50 10.0

300 2.72x107% 3,27x107° 3.93%10°° Conc. of residual dye (moV{ xI0* )

400 i R 3.59x107° Fig. 4. Isotherms of the dyeing of silk with C. I. Acid
Orange 7 in the presence of urea (200g/1, %)
and in the absence of urea () at pH 4, 30°C.
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Reciprocal plots of the concentration of free

dye [DJ. (mol/l) and dye uptake [DJ; (mol/
g silk) in the dyeing of silk with C. I. Acid
Orange 7 at pH4, 30°C.
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