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Alkaline Hydrolysis Behavior of Poly(trimethylene terephthalate) Fibers
Annealed by Passing on the Plate Heater
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Abstract—PTT[Poly(trimethylene terephthalate)] fibers was annealed by passing on the plate heater to
illuminate the effects of annealing on the alkaline hydrolysis behavior properties with varying the treatment
temperature for 0.5 second. The Lgio and crystallinity were increased with increases in temperature. With the
increases of the temperature, the dynamic viscoelastic behaviors were analyzed to be reduction in Tpax(tan §).
The weight loss in alkaline solution was two times more rapid for the PTT annealed at 200°C than the control
samples. The kinetics of hydrolysis was confirmed that the hydrolysis of the PTT fibers in the alkaline
solution was started from the surface of the fibers and selective to the amorphous region in continuation, on
the basis of the results of the increase in crystallinity and the decrease in dye uptake at the initial stage of the
hydrolysis.

Keywords : PTT[Poly(trimethylene terephthalate)] Fiber, Annealed by Passing on the Plate Heater, Morpho-
logical Structure, Weight Loss
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Table 1. Chemical structure of disperse dyes used
in this study
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Table 2. Crystal size, crystallinity, tan & max, Tmax(tan &), and birefringence of PTT filaments treated at

various annealing temperatures for 0.5 second

Annealing Crystal size Crystallinity Birefringence
Tem.(C) (A) %) tan & max Tnax(tan & ) (4nx10?)
Control 41.8 65.4 0.1147 106.9 4.47
160 79.5 68.7 0.1071 103.0 4.49
170 84.8 68.8 0.1083 101.0 4.33
180 89.2 69.1 0.1082 99.0 423
190 99.2 69.9 0.1108 96.5 4.16
200 117.5 71.6 0.1098 92.5 4.00
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Fig. 1. Weight loss of PTT filaments annealed at
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