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Abstract—In the prior studies, we reported that the dye uptakes of C. 1. Disperse Violet 1 on polyester
fiber in hexane and cyclohexane were higher than those in the other solvents, as the number of carbon
atoms of alkanes decreased, the dye uptake increased, and the logarithmic plot of the dye uptakes vs.
the solubilities of the dye showed that the dye uptakes are inversely proportional to the solubilities.

In this study, for interpretation of dyeing behavior of C. I. Disperse Violet 1 on polyester in alkanes,
the thremodynamic parameters of dyeing, such as standard affinity, heat of dyeing(enthalpy change),
entropy change, diffusion coefficient, and activation energy of diffusion, were obtained from isotherms
and dyeing rates at different temperature.

As the number of carbon atoms of alkanes increased, the standard affinity decreased, but the heat of
dyeing(enthalpy change) and the entropy change showed larger negative values. These results mean
that as the number of carbon atoms of alkanes increases, the dye uptake decreases, but both the
fraction of the dye molecules dyed at relatively highly aligned or compact region of polyester fiber and
the regularity of dye aggregates in the fiber become increased.

As the number of carbon atoms of alkanes increased, the diffusion coefficient decreased, but the
activation energy of diffusion increased. In the alkane of larger number of carbon atoms, because the
solubility of the dye is higher, the desorption rate of the dye is faster and the diffusion coefficient
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is smaller than those in the smaller alkanes. But the energy required to separate the dye molecules
from the alkane molecules is much higher because the interaction between the alkane molecule and the
dye molecule become strong with the number of carbon atoms.
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Table 1. The partition coefficient(K) and the standard affinity(— 4 «°) of C. I. Disperse Violet 1
on polyester fiber in alkanes.

K -4 ¢° (cal/mole)

Solvents .
110TC 120C 130T 110C 120C 130T
Water 101.0 69.3 457 3512 3,310 3,060
Pentane 92.3 65.2 547 3,443 3,262 3,206
Hexane 718 48.3 341 3,252 3,027 2,826
Heptane 63.5 40.2 28.3 3,159 2,835 2,676
Octane 56.7 343 245 3,073 2,760 2,563
Nonane 430 32.0 22,0 2,946 2,706 2,474
Decane 397 30.3 186 2,801 2,662 2,341
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Table 2. The heat of dyeing(4H") in dyeing of
polyester fiber with C. I Disperse
Violet 1 in alkanes.

Solvents 4H’ (cal/mole)
Water -12,345
Pentane -7,736
Hexane -11580
Heptane -12,358
Octane -12,358
Nonane -12,345
Decane -12,488
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Fig. 4. The enthalpy change(heat of dyeing) in
dyeing of polyester fiber with C. L

Disperse Violet 1 in alkanes.
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Table 3. The entropy change (A45°) in dyeing
of polyester fiber with C. 1. Disperse
Violet 1 in alkanes.

Solvents 4S° (cal/mole-K)
Water -22.6
Pentane -119
Hexane -21.3
Heptane -24.2
Octane -243
Nonane =247
Decane -249
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Table 4. The diffusion coefficient(D) of C. I. Disperse Violet 1 on polyester fiber in alkanes.

59

D (cit/min, X107

Solvents
110C 115C 120C 125
Water 131 254 3.96 574
Pentane 0.66 1.19 213 355
Hexane 0.51 1.08 1.98 334
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Fig. 9. The diffusion coefficient of C. 1. Dis-
perse Violet 1 on polyester fiber in

alkanes at various temperature.
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Table 5. The activation energy of diffusion(E)
of C. L. Disperse Violet 1 on polyester
fiber in alkanes.

Solvents E (cal/mole)
Water 29,619
Pentane 34,164
Hexane 37,780
Heptane 39,850
Octane 40,978
Nonane 41,500
Decane 41,650
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Fig. 11. The activation energy of diffusion of
C. 1. Disperse Violet 1 on polyester
fiber in alkanes.
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