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Abstract—The effect of organic solvent in the dyeing of silk fiber by acid dye was investigated.

Acetophenone and benzyl alcohol were shown to be the most effective for the rate of dyeing of silk fiber
by Milling Cyanine 5R (C.I. Acid Blue 113), a milling type acid dye, but, with benzyl alcohol, the equilibrium
dye uptake was much lower than that in the absence of it. In the presence of solvent, maximum dye uptake
shifted to lower temperature than 60°C, while without solvent, it was shown at about 60°C.

When dyed by Orange II (C.1. acid Orange 7) under same condition equilibrium dye uptake of silk fiber
was lower than that for milling type acid dye, and in the presence of benzyl alcohol, still much lower uptake
resulted.

All these fact reveals that organic solvents in the solvent-assisted dyeing of silk fiber broaden micelle
spacings too much, resulting in increased rate of dyeing, and decreased equilibrium dye uptake, contrary
to wool.
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Fig. 1. Effect of solvents on the apparent rate of

dyeing of silk with Milling Cyanine 5R at 50°C
and pH 5.5.

Concentration of all solvents was 0.3 mole/l ex-
cept acetophenone, 0.04 mole/l: (O) none; (X)
acetophenone; (&) benzyl alcohol; (&) DMF; (O)
DMSO; (@) urea
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Fig. 2. Effect of the concentration of acetophenone

on the apparent rate of dyeing of silk with

Milling Cyanine 5R at 50°C and pH 5.5.

Concentration of acetophenone: (O) none; (X)

0.04 mole/l; (&) 0.1 mole/l; (O) 0.2 mole/; (@)
0.3 mole/l.
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Fig. 3. Effect of the concentration of benzyl alcohol
on the apparent rate of dyeing of silk with
Milling Cyanine 5R at 50°C and pH 5.5.
Concentration of benzyl alcohol: (O) none; (X)
0.04 mole/l; (&) 0.1 mole/l; (0) 0.2 mole/l; (@)
0.3 mole/l.
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Fig. 4. Rate of dyeing of Milling Cyanine 5R on silk
in the presence of solvents.
(O) none; (x) acetophenone 0.04 mole/l; (&)
acetophenone 0.1 mole/l; (&) benzyl alcohol 0.04
mole/l; () benzyl alcohol 0.1 mole/! (@) benzyl
aleohol 0.3 mole 1.
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Fig. 6. Adsorption isotherms for Milling Cyanine 5R
on silk at 50°C and pH 5.5.
Concentration of all solvents was 0.3 molefl ex-
cept acetophenone, 0.04 mole/l. Symbols have
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Fig. 7. Effect of solvents on the apparent rate of dye-
ing of silk with Orange II at 50°C and pH 5.5.
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Fig. 8. Temperature dependence of equilibrium ad-
sorpton of Milling Cyanine SR on silk at
pH 5.5.
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Fig. 9. Temperature dependence of equilibrium ad-
sorption of Milling Cyanine 5R on Wool at

pH 5.5.
(O) none; (@) acetophenone 0.04 mole/l.
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