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ABSTRACT : The solvent induced crystallization (SINC) behavior of poly(ethylene terephthal-
ate)(PET) films is investigated by monitoring the diffusion behavior of DMF in PET films.
The diffusion behavior of DMF in PET films can be interpreted in more detail, which has
been simply regarded as an apparent Fickian behavior so far. Using the Kelly-Buche equation
and adopting classification scheme of Alfrey and Vrentas, diffusion of DMF shows the con-
centration dependent Fickian behavior over the whole temperature range investigated except
for the highly drawn film in which the non-Fickian process is observed at low temperture.
The moving boundary observed in the DMF diffusion process, which is in conflict with the
Fickian behavior, is confirmed to be due to the void formation at the solvent front. According
to the above results, the crystallization behavior is found to be strongly dependent on the sol-
vent quality and diffusion process. The crystallization proceeds readily in DMF with the sol-
vent diffusion into PET films.
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Table 1. Physical Constants of PET and DMF

PET
DMF A=1 A=2 A=4
T, (C) -111 96 117 136
4 (cal/cm,) 12.1 10.75
p(g/cmy) 0.947 1.358 1.368 1.377
a(t™h) 12x103 0.239x 103
v (cmy/mol) 77.4 - - —

A Draw ratio, T, glss transition temperature,zsc?: solubili-
ty parameter, o . density, @ : thermal expansion coefficient,
v . molar volume.

Table 2. Physical Data of PET Immersed in DMF

Flory saturation critical

. . effective T,
parameter concentration  concentration ()
(x)  (g/g polymer)  (g/g polymer)

Al .. 1 2 4
ool 1oz L2 e 36)
15 | 061 0.36102760.120 0.101 0.1390.160 -56 -35 20
25 | 060 0356025301310.0800.1170.138 -56 -31 15
40 | 059 031402430132 0.0570.0920.112 -51 -28 15
60 | 058 0.2860.2160.1500.029 0.062 0081 -47 -22 7

A Draw ratio.
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Figure 1. Mass uptake per mass of dry polymer vs.
2 for DMF sorption in amorphous PET fims at 15 C
(0), 25 C (@), 40 T (v), 60 C (V).
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Figure 2. Mass uptake per mass of dry polymer vs. ¢'/?
for DMF sorption in PET films (draw ratio 2.0x) at

15 °C (O), 25 C (@), 40 C (V), 60 C (7).
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Figure 3. Relative mass changes vs. #/* for DMF
sorption in amorphous PET film and desorption from
the fully swollen PET film at 25 C: Sorption (O) and
desorption (@).
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Figure 4. Relative mass changes vs. #/2 for DMF
sorption in PET film and desorption from the fully
swollen PET film at 25 °C (draw ratio 2.0 X ): Sorption
(O) and desorption (@).
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Figure 5. Optical micrographs of microtomed cross-
section of PET films immersed in DMF coloured with
iodine at 25 C. (a) draw ratio=1 and (b) draw ratio=2.
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Figure 6. SEM micrographs of fracture surface of
PET films treated with DMF at 25 C. Treating time:
(a) 30 sec. and (b) 5 min,
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Figure 8. (a) Mass uptake per mass of dry polymer
vs. #1/2 for DMF sorption in PET films at 25 C. (O:
draw ratio=1, @: draw ratio=2), (b) penetration dis-
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PET films at 25 °C (O: draw ratio= 1, @: draw ratio=2).
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Figure 10. Relative mass changes vs. #/? for DMF
sorption in PET film and desorption from the fully
swollen PET film at 25 °C (draw ratio 4.0 x ): Sorption
(O) and desorption (@).
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Figure 11. Optical micrographs of microtomed cross-section of PET films (draw ratio 4.0%) immersed at 15 C (a),
25 T (b), 40 € (c¢), and 60 C (d), in DMF coloured with iodine.
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