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Elastic Light Scattering Studies on Cold-crystallization Behaviors of
Syndiotactic Polystyrene
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Abstract The cold-crystallization behavior of syndiotactic polystyrene (sPS) and its isothermal kinetics
were studied by elastic scattering method in this work. It was shown that the scattering signal was very sen-
sitive to the conformational change of sPS chains upon heating. The glass transition temperature (7,) and
cold-crystallization temperature (7,) obtained by elastic scattering were in good agreement with those meas-
ured by DSC method. In addition, it can be clearly observed in the plot of temperature-dependent scattering
intensity, there are several stages during the cold-crystallization process, i.e., nucleation phase, nucleus
growth phase and secondary crystallization phase. By using isothermal scattering data and Arrhenius
equation, the apparent activation energy of cold-crystallization of sPS was estimated to be 309 kJ/mol.
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Figure 1 Infrared spectra of amorphous and crystalline s-PS
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Figure 2 Temperature dependence of the elastic scattering in-
tensity of s-PS during the heating process
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Figure 3 DSC curve of s-PS under heating process
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Figure 4 Elastic scattering intensity of s-PS at different tem-
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3 (2) P I AT R A EE ] 15
lg(—In (1—X))=Ig K+nlgt 4)



No. 3 SRS SE BUMIEBTC A SRR LI 0% 45 AT A 257

TR A R @) AT LS Avrami 530 n FNGE 5 (103808 5
K, FifFas 7y TR 19, B 1g(—In(1—X)*T 1g ¢
TEE, Wil 6 fror, LS E] s-PS 455 F2 4 dhix. 3L
HRERPERR > N L AE ALK, AR AIERS ) N s-PS YA AE AL
& X 27,

SR TS Avrami FEE n RVEHY 1.86~4.1. n
AT 45 O R AN SR AR AR O R, 0T etk — 4
A, B 1 ECE 2, SRR YA, n BN 2 805 35 1M
B = e A KA, n (B 3 a4, Vst gt i
B, T FREGS IS A, DL EENT . 4 a5 4h
MR, THEARIR Avrami FEEET A BEL
P2, JE p EHIUKT 4 )L YR sei 5
SN n AE KN, T CAHED s-PS 7545 St A% ob ] B [ I 77
TEVIA A% S A O, i A K 0 BN et —
A KB BR i = o A KA R AR

14 155 150 140 135130 125
| Crystallization vj’ !‘:'f/ -
temperature('C) 7 g L5
= 04
5l
E
301
24 . <:‘v A a
0.0 0.5 1.0 1.5 2.0

lg#/min

E6 ARELET lg(—In (1—X))4f 1g ¢ 1EE
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measured by elastic scattering
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