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- Effect of Heat Setting on Dyeing and Physical
Properties of PTT Fiber -
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Abstract —Poly(trimethylene terephthalate)(PTT) and Polv(ethylene terephthalate)(PET) fibers were
annealed at various temperatures ranging from 100 Cto 230 Cfor 10 min under tension and tension
free. Dyeing rates and absorption isotherms of both fibers were obtained with C.I. Disperse Red 60 at
100, 120 and 130C in water system. Also X-ray diffraction pattern, moisture regain and water
absorption were investigated. The dyeing rate of PTT fiber is faster than PET fiber, and dyeing of
PTT fiber begin at lower temperature compared to PET fiber. The absorption isotherms from both
fibers with disperse dye are nearly linear up to the saturation dye uptake, which increase with dyeing
temperature. Equilibrium dye uptake of PTT fiber annealed under tension above 180 Gwas remarkably
decreased because of a changes in the fine structure of fiber. The intensities of X-ray diffraction
peaks of both annealed fibers were increased with increasing in annealed temperature. The reflections
observed at 26= 15.8°, 24° and 25.2° were assigned reflection of crystal at the planes of (010), 1 0}
112), and (13, T13) respectively, and the peak became sharp with heat setting temperature.
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Table 1. Chemical structure of disperse dye used
in this study
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Fig. 1. FT-IR spectra of PTT and PET fibers.

Table 2. Moisture regain and water absorption of
PTT and PET fibers

Moisture regain  Water absorption

Fiber (%) (%)
PTT 0.16 057
PET 0.3 0.76
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Fig. 2. X-ray diffraction patterns of PET fibers
annealed under tension and tension free.
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Fig. 3. X-ray diffraction patterns of PTT fibers
annealed under tension and tension free.

HEtql 8 PET A9 mixg 9 104, &
17 A AR X4 84 53= 210 C H
ToA HUlFE Holn AFgGo] tha] A
Ak o= PET A9 A BArFze] Ad%
o] &3] PTT AREY &2 2= HAdAS
el 9ltk
DEAY] 84 AAE Ok P

olFL ALY REHC|RE(T,e &85
(Toetar Y ik olF dobir] #fsfo]
DSC thermogram° 234t} Fig. 4 2 Fig. 5
B EXY 2k e S dolRy] A3t
10C/min <] -’%\—E &t fdojd PTT %
PET® DSC thermograme 212} e Zojt}

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 5(2002. 10) / 271



12

Tension

210°C
190°C
180°C
160°C
140°C
120°C
100°C

qﬁ(

<— Endo.

Untreated

ﬁ%l

1 1 1 1 1 1 1

0 50 100 150 200 250 300 350

Temperature (°C)

Tension free
- 210°C
190°C
180°C
160°C
140°C
120°C
100°C

—
\

.

Untreated

224.8°C

0 50 100 150 200 250 300 350

<—— Endo.

Temperature (°C)

Fig. 4. DSC thermograms of regular PTT fibers
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Table 3. Time of half dyeing of disperse Red
60 on PTT and PET fibers

Time of half dyeing (min)

Fiber y .
100C 120C

PTT 32 7

PET 113 21
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Table 4. Saturation dye uptake of disperse Red
60 on PTT and PET fibers

Saturation dye uptake
(mol/g fiberx10°)

Fiber

100 C 120°C
PTT 89 10.9
PET 52 11.8
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