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Abstract—The mechanical properties and dyeability of Poly(trimethylene terephthalate)PTT) were
investigated and compared to PET.

Glass transition temperature of PTT was lower than that of PET, because amorphous region of
PTT is more flexible. PTT has smaller modulus and specific stress and larger strain than those of
PET, due to the difference of molecular structure. Dyeing transition temperature of PTT was lower
by 20C than that of PET. Because PTT has flexible chain and zigzag structure, dyeing rate of PTT
is faster than PET and dyeing of PTT is begun at lower temperature. As the hydrophobicity of
disperse dyes increased, the ratio of equilibrium dye uptake on PTT to that on PET was increased.
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Fig. 1. DSC diagram of PTT.
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Table 1. Density and crystallinity of PTT and
PET.

Density and crystallinity PTT PET

Density of amorphous

131?133
region(g/cm’) g
Densi f talli

ens1ty. O crys3 mne 1437 L47”

region(g/cm’)

Density of semi-crystalline

- 1.34 1.37

fiber(g/cm’)
Crystallinity (%) 266 307

a), b):Degussa, Industrial and Fine Chemicals
Division Applied Research and Technical Service,
“1,3-Propanediol in Polypropyleneterephthalate
(PPT)”, 1991.
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Fig. 3. Specific Stress-Strain curve of PTT and
PET.
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Fig. 4. Dyeing transition temperature(Tq) of PTT
and PET, dyed with C.I Disperse Violet 1 for
10min.
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Table 2. The equilibrium dye uptake of four
kinds of disperse dyes on PTT and PET at 110°C.

Dye uptake Relative
Dye _(mole/kg fiber) — ratio
PTT  PET (PTT/PET)
C. 1. Disperse
Violet 1 0.038 0.044 0.86
C. L. Disperse
PBlue 14 0.039 0.043 0.92
C. L. Solvent
Bloe 35 0.100 0.086 117
C. 1. Solvent 0.012 0.009 1.37
Green 3
4. 2 E
PTT A&+ 1, 3-propanediol® terephthalic

acid®] £3egel od) AxHe HFEL Zolof
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