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Fig.1 DSC traces of collective particles of i-PS prepared

from solutions of various concentrations Fig.2 Half-time of crystallization measured from
a) bulk;b) 1% 107 °g/mL;¢) 1X 10 *g/mL;d) 1 X107 ° bulk polymer and collective particles of i-PS prepared
g/mL from solutions of varicus concentration

a) bulk;b)1Xx 10" 3g/mL;c)1 X 10 *g/mL
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Fig.4 Hot crystallization peaks of collective particles of Fig.5 Melt crystallization peaks of PEO
i-PS prepared from solutions of various concentrations a) bult sample after melted at 70°C for Smin; b) bulk
a) bulk; b)1X 107 g/mlL; })1X 10" *g/mk; sample after melted at 100C for 15min; ¢) coliective
d)2x10"°g/mL; ) 1 X 10 *g/ml. particles prepared from 1 X 10°% g/mL solution after

meited at 75C for 5minsd} collective particles prepared
From 1 % 107* g/mlL solution after melted 21 100C for

15min
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Fig.7 DSC traces of collective particles of {-PS prepared Fig. 8 DSC traces of collective particles of PEOQ

from 1 % 10~ *g/mL salution
a }irst scan of the virgin sample: b)second scan after heated
to the end-point of melting peak and quenched; ¢) third scan

prepared from 1 % 107 g/mlL solution after annealed at
65T

a)lmin; b)5min; ¢)30min

after heated to 246 and quenched; d)fourth scan after
heated to 246°C for 15min and quenched )
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THE EFFECT OF CHAIN ENTANGLEMENTS ON HEAT TRANSITION
BEHAVIORS OF POLYMERS

CHEN Min, GU Fangming, BU Haishan
( Department of Materials Science, Fudan University, Shanghai  200433)

Abstract  Collective single- and few- chain particles of isotactic polystyrene and poly-
(ethylene oxide) were obtained by a freeze-drying procedure from dilute solutions. Thermal
analysis of the collective particles revealed that cold crystallization temperature depresses,
crystallization rate increases and crystal thickening is more evident. These observations can be
attributed to none or much fewer entaglements between and within particles. Collective
particles crystallized to form small crystals, thus leading to a lower melting temperature. On
heating collective particles above equilibrum melting point for a short period of time,
interpenetration and entanglement occurred and the crystallization and melting behavior
characterized by bulk polymer was recovered.

Key words  i-PS, PEQ, Chain entanglement, Crystallization, Melting



