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Abstract —In the prior study, the mechanical properties and the dyeability of the easily dyeable
polyester yarn(EDY) were investigated. In this study, to interpret the dyeing behavior of EDY with
C. L. Disperse Violet 1, the thermodynamic parameters of dyeing, such as the standard affinity, the
heat of dyeing(the enthalpy change), the entropy change, the diffusion coefficient, and the activation
energy of diffusion, were obtained from adsorption isotherms and dyeing rate at various
temperatures and compared to those of regular polyester (REG-PET).

The heat of dyeing(the enthalpy change) and the entropy change for EDY showed smaller negative
values than those for REG-PET. This means that the dye molecules in the EDY are combined more
loosely than in the REG-PET and that is due to the flexibility of polymer chains of EDY.

The diffusion coefficients of C. I Disperse Violet 1 into the EDY were larger than those for
REG-PET, and the activation energy of diffusion on EDY was smaller than that on REG-PET.

Keywords : Easily dyeable polyester yvarn(EDY), Thermodynamic parameter, Disperse dye, C I
Disperse Violet 1, Diffusion
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Fig. 1. Adsorption isotherms of C. I. Disperse
Violet 1 on EDY and REG-PET fibers at
various temperature.
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Fig. 2. Relationship between Ai°/T and 1/T in

dyeing of EDY and REG-PET fibers with C. 1.
Disperse Violet 1.

Table 1. Partition coefficient(K) and standard affinity(- Au) of C. I. Disperse Violet 1 on EDY and

REG-PET at various temperatures

Fiber EDY REG-PET
Temp.(T) 100 110 120 130 100 110 120 130
K 175.05 127.33 96.95 69.89 15241 118.75 8212 59.19
- 383 3.69 357 340 2.73 2.59 2.39 2.21
(keal/mol)
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Table 2. Heat of dyeing(4H° in dyeing of

EDY and REG-PET fibers with C. I. Disperse
Violet 1

Fiber EDY REG-PET
AH°
(keal/mol) 9.04 921
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Fig. 3. The relationship between Au® and
dyeing temperature of EDY and REG-PET.

Table 3. Entropy change(AS°®) in dyeing of
EDY and REG-PET fibers with C. 1. Disperse
Violet 1

Fiber EDY REG-PET
AS°
(cal/mol - K) -13.98 -17.40
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Fig. 4. The dyeing rate of C. 1. Disperse Violet
1 on EDY and REG-PET at various temperature.
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Table 4. Diffusion coefficients(Dy) of C. L
Disperse Violet 1 into EDY and REG-PET at
various temperatures

Fiber Temp. (O D7 (cm”/min)
90 8.69x10™
EDY 110 221x10”
130 461x10™
90 1.85x10™
REG-PET 110 6.33x10™
130 246x10”
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Table 5. Activation energy of diffusion( Ep) of C.
I. Disperse Violet 1 on EDY and REG-PET
fibers

Fiber EDY REG-PET
Ep (keal/mol) 108 32.8
4.2
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