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Fig. 1 Wide-angle X-ray diffraction curves of PET
samples prepared by freeze-extracting from solutions of
different concentrations in o-chlorophenol

a) 10 g/dL solution; b) 2 g/dL solution; ¢) 0.1 g/dL

solution; d) A film quenched from the melt
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Fig. 2 DSC curves of PET samples prepared by freeze-
extracting from solutions of different concentrations in o-
chlorophenol

al) 10 g/dL solution; a2) The second scan of al; bl) 2
¢/ dL solution; b2) The second scan of bl; ¢l1) 0.1 g/dL
solution; ¢2) The second scan of ¢l ; dl) A film quenched
from the melt; d2) The second scan of d1; Heating rate :20
K/min

PR T A R AR 150°C T B i B
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Table 1 Crystallinity of freeze-extracted PET prepared from different solution and PET quenched from the melt before and after annealing

Freeze-extracted PET prepared from PET/0-chlorophenol

Annealing time at

solutions with different concentrations

Film quenched

150°C (h)

from the melt

10 g/dL 2 g/dL 0.1 g/dL
0 0.32 0.36 0.30 0
5 0.37 0. 47 0.39 0.12
10 0.41 0.52 0.44 0.23
24 0.44 0. 54 0. 46 0.34

20(°)

Fig. 3 Wide-angle X-ray diffraction curves of PET after
annealing at 150°C for 5 h

Samples (a ~d) are the same as those in Fig. 1.
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Fig. 4 FTIR spectra of PET samples prepared by
freeze — extracting from solutions of different
concentrations in o-chlorophenol

Concentration of solutions: a) 10 g/dL; b) 5 g/dL;
c)2g/dL; d) 1 g/dL; e) 0.5 g/dL; f) 0.3 g/dL;
g) 0.1g/dL.
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Fig. 5 From isolated coils to interpenetrated coils as the solution concentration increases'”
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a) Isolated coils(c¢ <c¢™); b) Coils begin to contact with each other(c¢=c¢" ) ; ¢) Interpenetrated coils(c¢ >c™ )

A, ¢ =2.6 x 107, Bar(1).(3), 4
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Fig. 6 FTIR spectra of PET samples prepared by freeze-
extracting from 0.1 g/dL solutions (left) and 0.5 g/dL
solutions ( right ) in three types of solvents: (a) o-
chlorophenol, ('b) phenol/tetrachlorethane (3/5, V/V)
and (c¢) phenol/tetrachlorethane(5/5, V/V)

PR A 2804 VR AR B AE A5 YU RE AR AOR B
E 5 22 fi RE 1 AR LAY AT e 450 & i
i 9 45 R )RR it P A e R T B X 2 g —
(33

RN P ROAR L o FHE AR E ™ B, 50 T
CL AT o385 AN IX I QNSRRI R T o
TERPIRGTRUR, il ok, 5 Mg 45 e 1
A PR, 14 13z Bl R A2 21 A BR A o 5
Z S FICHYA 7 HERDSZ 20 AR IR R — 2 5 4
B, BRI BE 1 22, e RS VIN, 20 3 A 45 7 2
WHIREL/IN— B G R CI A P MER R 5 AT T
- BTS2 A3 A [ R R oy T4 M

5 g/dL 10 g/dL

72
?

1340

1 1
1400 1300 1400 1300

Wavenumber (cm ™) Wavenumber (cm ™)

Fig. 7 FTIR spectra of PET samples prepared by freeze-
extracting from 5 g/dL solutions ( left) and 10 g/dL
solutions ( right ) in three types of solvents; (a) o-
chlorophenol; (b) phenol/tetrachlorethane (3/5, V/V)
and (c¢) phenol/tetrachlorethane (5/5, V/V)
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CRYSTALLIZATION BEHAVIOR OF CHAIN-DISENTANGLED
POLY(ETHYLENE TEREPHTHALATE)

XIE Zhengping, LIU Dong, ZHU Pingping, YANG Haiyang
( Depariment of Polymer Science and Engineering, University of Science and Technology of China, Hefei 230026 )

Abstract The chain-disentangled poly ( ethylene terephthalate) ( PET) samples were prepared by freeze-
extracting PET solutions (with concentrations ranged from 0.1 ~ 10 g/dL,in three types of solvent) and were
characterized by Fourier transform infrared spectroscopy ( FTIR) ,wide-angle X-ray diffraction ( WAXD) and
differential scanning calorimetry (DSC). WAXD curves showed that, compared with the chain interpenetrated
and entangled PET sample quenched from the melt, chain-disentangled PET samples crystallized more easily.
By FTIR spectra, it was found that the level of chain disentanglement and crystallinity increased with
decreasing solution concentration. But at high dilution, distances between chains became too great to crystallize
during the extracting process. For a solution concentration near the overlap concentration ¢ * ,it’ s advantageous
not only to chain disentanglement, but also to the formation of ordered structure and crystallization. Moreover
crystallization behavior of PET was affected by solvent used to prepare samples due to the influences of solvent
power on the interactions between coils and then the level of chain disentanglement of these samples. When the
concentrations of the solutions are lower than the overlap concentration ¢ ,the PET samples prepared from the
good solvent have more orderly structure due to much fewer interchain entanglements. While the concentrations
of the solutions are higher than ¢” , samples prepared from the bad solvents have more orderly structure.
Furthermore ,The DSC and WAXD analysis results indicated the samples prepared by freeze-extracting PET
solutions were partially crystallized. It’ s not full disorder in amorphous regions and was a metastable state
between order and diorder. After the same annealling, chain-disentangled PET samples were prone to form
ordered structure and had a higher crystallinity compared with the chain-entangled PET samples.

Keywords Disentanglement, Freeze-extraction, Overlap concentration, Ordered structure, Poly ( ethylene

terephthalate) (PET)





