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Abstract—To interpret the dyeing behavior of PTT fiber with C. I Disperse Violet 1, the
thermodynamic 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 various temperatures and compared with those of PET fiber.

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

The diffusion coefficients of C. L. Disperse Violet 1 into the PTT fiber were larger than those for
PET fiber, and the activation energy of diffusion on PTT fiber was smaller than that on PET fiber.
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Fig. 1. Adsorption isotherms of C. I. Disperse
Violet 1 on PTT and PET fibers at various
temperatures.

Table 1. Partition coefficient(X) and standard
affinity(- 4 1) of C. I. Disperse Violet 1 on PTT
and PET at various temperatures

Fiber PTT PET
Temp(T) 90 110 130 90 110 130
K 236722128794 71.106296.747 128661 69.720

-4 ,uo
(kcal/mol) 3945 3609 3416 4108 3698 3400
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Fig. 2. Relationship between 4 ¢%T and 1T in
dyeing of PTT and PET fibers with C. I
Disperse Violet 1.

Table 2. Heat of dyeing(4H’ in dyeing of PTT
and PET fibers with C. 1. Disperse Violet 1

Fiber
JH (keal/mol)

PTT
-8716

PET
-10522
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Fig. 3. Relationship between 4’ and T in
dyeing of PTT and PET fibers with C. L
Disperse Violet 1.

Table 3. Entropy change(4S°) in dyeing of PTT
and PET fibers with C. I. Disperse Violet 1

Fiber PTT PET

45°
(cal/K - mol)

-13.224 -17.694
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Fig. 4. The dyeing rate of C. I. Disperse Violet
1 on PITT and PET fibers at various
temperatures.
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Fig. 5. Relationship between C/Ce and t in
dyeing rate of C. I. Disperse Violet 1 on PTT
and PET fibers at various temperatures.

Table 4. Diffusion coefficients(Dy) of C. I. Dis-
perse Violet 1 into PTT and PET at various
temperatures

Fiber Temp. () Dr (cm*/min)

90 1.089x107
PTT 110 1.166x107%
130 3568%107®
90 2.140x107"
PET 110 7.178%107°
130 1252%10°®
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Table 5. Activation energy of diffusion(Ep) of C.
1. Disperse Violet 1 on PTT and PET fibers

Fiber PTT PET

Ep (kcal/mol) 23.175 41.278
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