PTT A9 944 (2)
— 84 A PTT A7 944 2 =4 —

o] T AT A EA 072

Dyeing Properties of PTT Fiber (2)
- Effect of Solvent Treatment on Dyeing and Physical Properties of PTT Fiber -
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Abstract —Poly(trimethylene terephthalate)(PTT) fiber was pretreated with organic solvent/water solutions of
various compositions. The organic solvents used in this experiment were benzyl alcohol, n-buthanol, and
N,N-dimethylformamide(DMF). Density of the fibers were investigated as a measure of crystallite region. The
dye uptake increased in the order of pretreatment with hot water < untreated < 5% benzyl alcohol < 100%
benzyl alcohol < 90% benzyl alcohol; hot water < untreated =5% butanol < 100% butanol < 90% butanol,
hot water = 5% DMF < untreated < 90% DMF < 100% DMF. The dye uptake increases with increase of
crystallinity. It seems likely that the recrystallization process during the pretreatment with organic solvent/water
solutions leads to an increase in the microvoid and then a large increase in the dye uptake. Also the dyeing
rate increased and the dyeing transition temperature decreased with the pretreatments. The results obtained are
corresponds with the plasticization of the fiber structure formed during the pretreatment.
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Table 1. Change of density of PTT fiber treated
in organic solvent/water mixture with various
compositions for 120min, at 140 C

Density Crystallinity
Treatment (g/crns) (%)
Untreated 1.339 262
Hot water 1.348 337
Benzyl alcohol
5% 1.356 40.8
90% 1.392 70.6
100% 1.392 70.4
n-Butanol
5% 1.349 34.6
90% 1.356 40.8
100% 1.355 399
DMF
5% 1.348 333
90% 1.372 53.6
100% 1.391 69.3
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Fig. 1. Change of water absorption of PTT fibers breated in organic
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Table 2. Partition coefficients, saturation values,
and values of S/S ¢ of Disperse Red 60 for PTT fiber

Partition Saturation value

Treatment coefficient  (mol/g fiber x10 3-) SIS0
Untreated 0.09 10.31 100
Hot water 0.07 822 0.81
Benzyl alcohol

5% 024 18.57 1.83
90% 0.44 23.00 227
100% 0.40 21.59 213
n-Butanol
5% 0.10 11.13 110
90% 0.20 16.89 167
100% 0.18 1594 1.57
DMF
5% 0.07 8.44 0.83
90% 027 19.65 1.94
100% 0.36 20.89 206

So : saturation value of untreated PTT fiber. S:
saturation value of PTT fiber treated in solvent
or solvent/water.
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Table 3. Physical constants of various organic
solvents

Physical Hot wBuand  DMF Benzyl
constant water alcohol
MW(gfmol) 18.00 74.12 73.09 108.14
1.00 0.807 0.949 1.048
3
deom) o5 s 05T @50

S(calfem H¥* 2350 1130 1214 1197

V(cm /mol) 180 91.8 770 103.6
X 479  0.341 0411 0.397
d : density

X: polymer-solvent interaction parameter
6: solubility parameter v: molar volume
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