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Dyeability of Poly(trimethylene terephthalate) Fibers Annealed by
Passing on the Plate Heater

1Seong Hag Hong, Chang Nam Choi’, Hee Choi , Min Kyu Song, and Ryong Kim

Korea Textile Development Institute, Daegu, Korea
*Department of Textile Engineering, Chonnam National University, Kwangju, Korea
HDepartment of Clothing and Textiles, Chonnam National University, Kwangju, Korea
(Received January 24, 2003/Accepted April 2, 2003)

Abstract—PTT[Poly(trimethylene terephthalate)] fiber was annealed by passing on the plate heater to
illuminate the effects of annealing on the mechanical properties and dyeability with varying the treatment
temperature for 0.5 second. The apparent crystal sizes and crystallinity were increased with increases in
temperature. With the increases of the temperature, the dynamic viscoelastic behaviors were analyzed to be
reduction in Tma(tan §). The initial modulus were observed to be a small enhanced. The shrinkage in hot
water were reduced. The dyeability for disperse dye enhanced dramatically, for example, a satisfactory degree
of exhaustion was obtained by dyeing at 95°C for 30 min with the PTT fibers heat treated at 180°C.

Keywords : PTT{poly(trimethylene terephthalate)] fiber, annealed by passing on the plate heater, mechanical

properties, dyeability
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Table 1. Chemical structure of disperse dye used in this study

C.I. Disperse

Structure

Br
O,N N=N
Blue 79
NO

2

o=

NHCOCH;

C2H5
C:H,OCOCH;

C,H,OCOCH3 623

Jesperse Navy Blue S-2GL
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Fig. 1. Schematic diagram of annealing appa-
ratus by passing on the plate heater.
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Scheme 1. Dyeing process of PTT filament with
disperse dyes.
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Fig. 2. X-ray diffractions to the normal direction
of PTT fiber annealed at various temperatures
for 0.5 sec.
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Table 2. Apparent crystal size and crystallinity of
PTT filaments treated at various annealing tem-
peratures for 0.5 sec.

Annealing Crystal Crystallinity

temperature( C) size(A) (%)

i Control 41.8 65.4
160 79.5 68.7

170 84.8 68.8

180 89.2 69.1

190 99.2 69.9

200 117.5 71.6
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Fig. 4. Variations of Tmax(tan &) PTT filaments
annealed at various temperatures for 0.5 sec.

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 2(2003. 4) / 63



Q.13 -

0.12 1

0.10 L " " T T T : ]
Control 160 170 180 190 200

Temperature(C)

Fig. 5. Variations of tan & max of PTT filaments
annealed at various temperatures for 0.5 sec.
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