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Abstract—Poly(trimethylene terephthalate)(PTT) and Poly(ethylene terephthalate)(PET) fibers were
annealed at various temperatures ranging from 100C to 230°C for 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 130 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 180T was 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 20 = 15.8° 24° and 25.2° were assigned reflection of crystal at the planes of (010), (102,
T12), 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
(%) (%)

PTT 0.16 0.57

PET 0.36 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.
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Fig. 4. DSC thermograms of regular PTT fibers
annealed under tention and tension free.
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AA HEekR] 2 Aeg AA Fig. be
223 PET2 DSC termogram® 24 PTT9}

=1 O Q A
1o S HAS & = 9

m 1R rlo

32 Az

—
— /1

PTT PET A#9 287 37z = vjd3d o
Aol Mg F2A a7t Ao JFE viH A
olg} dZx]o] PTTS PETE Disperse Red 602
2 100°CSH 120, 130Tl G35 B$-2o 94
&% AL 7tz} Fig. 60 Yelligdc} Fig. 69
100C daoA] B9 PTTS %7] & ko] PET
ol A9 ool =2 HAAB| Gl Fuirl B
odAw, PTT7} PETHU} B3 bW 2-TojA

0

p



PTT A]

Aalo] B & 57} rk oA e PTTS BAF

g stobr Af7E u
AN v e

190@011*1 ‘?o %o F Mg A2 PET Mv% 120
TolM 60% A3 Aol A ZA ey
Galgmaxel 27 dzEe PTT7 iw} 1
ke PET7F =7 vebsdth 130Tl 9l
o] dMevE Auypm PTT A47 2

1=} =
HEE7) MBS & S7h AT A ATl

as}

7
6 -
5
4
3
2
1

Dye uptake (mol/g fiberx10°)

1 1 1 1 I 1
0 20 40 60 80 100 120 140
Time of dyeing (min)

15

120°C

1 ) 1 1 1 1

Dye uptake (mol/g fiberx10°)

0 20 40 60 80 100 120 140

Time of dyeing (min)

| 130°C

Dye uptake (mol/g xfiber10®)

1 i 1 1 1 1

0 10 20 30 40 50 60 70
Time of dyeing (min)

Fig. 6. Dyeing rate of Disperse Red 60 on PTT
and PET fibers at 100°C, 120C and 130°C.
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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 ;
100°C 1207

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

Fiber {mol/g fiber X 10”)
100°C 120°C

PTT 8.9 10.9

PET 2.2 11.8
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