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1), formic acid(8=12.15), dimethyl formamid(§=12.14), dimethyl sulfoxide(§=13.0)8 A} &3}
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Abstract . Effects of solvent treatment on the structure of PET film and the dyeing transition tempe-
rature were studied. We selected benzyl alcohol, formic acid, dimethy! formamide and dimethyl sulfo-
xide because of their similar solubility parameters to that of the aliphatic residue of PET. The PET
films treated in the solvents showed an increase in crystallinity but a decrease in density compared
with the original films. The abnormaly low density could be introduced from the internal voids for-
med during crystallization. A linear relationship was observed between the depth of void formation
and square root of the time for solvent treatment. Data for dye uptake dependence of temperature
were curve-fitted using 4th order polynomial regression program. The curve obtained was used for
the computation of dyeing transition temperature(Ty) and the calculated value was compared with
the value obtained by graphical methods. The Ty values acquired using different methods showed
a good correlation(correlation=0.91). T4 of the film treated with solvent decreased an increase in

treating time.
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Table 1. Solvent Characters

Benzyl alcohol Formic acid DMF DMSO
Mw 108.141 46.026 73.095 78.135
1.04127/25C 1.21405/25C 0.94397/25C 1.09580/25C
40.41/15C 37.58/20C 36.76/20C 43.54/20C
Mv 103.85 3791 7743 71.03
Sp 12.1 1215 12.14 13.0
Spa 9.04 74 852 9
Sp, - 45 6.7 8
Spn - 85 55 5
Mw [ Molecular weight Y . Surface tension
d ! density Mv : Molar volume
Sp ! Solubility parameter
Table 2. Densities of solvent treated PET films in carbon tetrachloride/n-Heptane
30 sec. 1 min. 10 min. 30 min. 1 hr. 3 hr. 7 hr.
Benzyl alcohol 1.3390 1.3370 1.3310 1.3411 1.3340 1/3411 1.3280
Formic acid 1.3300 1.3229 1.3209 1.3169 1.3119 1.3400 13511
DMF 1.3461 1.3471 1.3471 - 1.3692 1.3702 1.3713
DMSO 1.3400 1.3380 1.3370 1.3109 1.2907 1.3008 1.3582
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Fig. 1. Changes in crystallinity of solvent treated PET
films with increasing treatment time.
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Fig. 2. SEM micrographs of fracture surface of PET
films obtained from different immersion time in ben-
zyl alcohol.

Treatment time : a) lmin. b) 10min. ¢) lhr. d) 7hrs.
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Fig. 3. SEM micrographs of fracture surface of PET
films obtained from different immersion time in for-
mic acid.

Treatment time ; a) 1min. b) 10min. ¢) lhr. d) 7hrs.
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Fig. 4. SEM micrographs of fracture surface of PET
films obtained from different immersion time in di-
ntethylforamide.

Treatment time : a) 30sec. b) 1min. ¢) 10min. d) 1
hrs.
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Fig. 5. SEM micrographic of frature surface of PET
films obtained from different immersion time in di-
methyl sulfoxide.

Treatment time ; a) 1min. b) 10min. ¢) 1hr. d) 2hrs.
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Fig. 6. Movement of void formation face from film su-
rface as a function of square of treatment time ; trea-
ted with BA(@), FA(+), DMF(X), DMSO((C).
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