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Abstract —Poly(ethylene terephthalate)(PET) filaments of regular(monodenier 2.08d) and ultramicrofiber
(monodenier 0.05d) were treated with dimethylformamide(DMEF) to observe the structure change of the
PET such as shrinkage, density, X-ray diffraction of the UMF treated with DMF were measured. Also,
dyeing experiments were performed to see the effects of DMF. The dyeability was improved by DMF
treatments, and the equilibrium dye uptake increased in spite of the increase in the density and
birefringence and crystallinity. The heat shrinkage appeared in PET UMF treated with DMF at 80 ®y
TMA, DSC, and Reovibron analysis and Tn peak was shown by DSC analysis.
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Table 1. Chemical structures of dye used in this
study
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Fig. 1. Dyeing rate of Disperse Red 60 on PET

regular(2.08d) and UMF(0.05d) filaments treated
with DMF at 100 C
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Fig. 2. Relationship between dyeing temperature
and dye uptake of Disperse Red 60 on PET
regular and UMF filaments treated with DMF at
100 C.
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Table 2. Equilibrium dye uptake of PET regular
and ultramicrofiber filament treated with DMF at
120°C

Equilibrium dye uptake
(mol/g - fiberx10°)
DMF treated
1hr 3hr 5hr
Regular 6.30 1000 1035 1054

UMF 9.34 1232 1218 1209
Dyeing was carried out at 100 C for 96 hr.
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Table 3. Density and Crystallinity for PET reg -
ular filament and ultramicrofiber filament treated
with DMF

Density(g/cm’)  Crystalinity(%)

Treatment Regular UMF Regular UMF
Untreated 1.385 1391 4380 4880
IThr 1390 1415 48.00 6830

100C 3hr 1392 1414 4960 6760
Shr 1390 1414 4800 6760

Thr 1399 1415 5550 6830

120C 3hr 1394 1414 5130 6760
Shr 1392 1414 4920 6760
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Table 4. Birefringence for PET regular filament
and ultramicrofiber filament treated with DMF

Birefringence
Treatement Regular UMF
Untreated 0.18 0.15
1hr 0.24 0.17
100C  3hr 0.24 0.18
5hr 0.20 0.17
1hr 022 0.17
120C  3hr 022 0.16
5hr 0.21 0.16
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Fig. 3. Wide angle X-ray profiles of PET regu -
lar and UMF filaments treated with DMF at 100
C and 120C.
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Fig. 4. DSC thermograms of PET regular and UMF
filaments treated with DMF at 100 C and 120 C.
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Fig. 5. DSC thermograms of PET regular and
UMF filaments treated with DMF at 100 T and
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Fig. 6. Shrinkage versus temperature for PET
regular and UMF filaments treated with DMF at
100°C and 120 C
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