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Abstract —Wool fabrics were dyed with the aqueous solution of C. I. Red Acid 114 mixed with methanol
dissolving three kinds of barely water soluble ketones, acetophenone, 2-pentanone, and 3-pentanone.

The steric hinderance and the orientation of the bigger hydrophobic part of the solvated dye molecules to
the fiber slowed down the dying rate, however, loosening the wool molecule, say a little swelling,
disaggregating the dye molecules, and attaining the higher dye concentration on the fiber surface by the
added solvents increased the amount of dye on the fabric. The higher concentration orfand the higher dyeing
temperature helped loosen fiber molecules and made it easier for the solvated dye molecules to penetrate into
the inside of the fiber. Acetophenone, the most influential solvent used, showed that the ability to loosen fiber
molecules was the most important of all the three positive solvent actions mentioned above.

The considered mechanism provided before reflected the fact that the dye uptake on the fabric dyed with
the solvents included, except for 0.034M and 0.051M of acetophenone, was even lower than that without any
solvents at 50C, but all the solvents added to the dye bath increased the dye uptake on the fiber at 70 T

Keywords : solubility parameter(6), solvation, disaggregating, steric hinderance, loosening fiber molecules
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Fig. 1. Molecule of C. I. Acid Red 114(MW:
830.8, Amux: 512nm).
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Table 1. Group contribution to cohesive energy
(AE) and molar volume(V) of C. I. Acid Red
114

groups AE(mol)  [V(em *fmol)
-CH; 4710 335
phenylene 34940 524
phenyl(trisubstituted) 34940 334
phenyl(tetrasubstituted) 34940 14.4
-CH- 4310 135
=C= 4310 -5.5
-SO 3Na 240000 338
-N=N- 4190 -
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-SO - 11300 25
-OH 21850 13
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Table 2. Amount(a;) and molar volume(V ;) of
major amino acids in wool

Amino acid Mol %(a;) Molar volume(V ;)
Glycine 8.6 25.6
Alanine 53 41.7
Phenylalanine 29 96.0
Valine 55 41.0
Leucine 7.7 90.5
Isoleucine 3.1 90.5
Serine 10.3 37.6
Threonine 6.5 54.0
Tyrosine 4.0 88.9
Aspartic acid 6.4 531
Glutamic acid 11.9 69.2
Histidine 0.9 35.6
Arginine 6.8 79.5
Lysine 31 91.9
Methionine 0.5 86.0
Cystine 105 58.0
Tryptophan 0.5 89.5
Proline 59 61.0
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Fig. 2. The effects of the solvents on the
dyeing rate at 50C. The concentration of three
ketones, acetophenone, 2-pentanone, and 3-
pentanone is 0.051M in 12 v/v % of methanol/
water dye bath. ’Methanol” in the legend box
means 12 v/v % methanol/water dye bath
without any ketones.
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Fig. 3. The changes in the dye concentration
permeated through cellulose membrane from
10°M dyeing solution at 50TC. All the con-
centrations are the same as those in fig. 2.
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Fig. 4. The effects of the solvents on the dyeing
rate at 50 C. The concentration of three ketones,
acetophenone, 2-pentanone, and 3-pentanone is
0017M in 12 v/v % of methanol/ water dye
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