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Table 1  Composition and average molecular weight of the synthesized S hETAH#T TR,

polyesters
Samples Mell(n:f: ;)oml 0 GPCM:equILJM“ X%
PBRDD 73 42000 72000 1.70 65.4
P{BDD-co-BT)-5 71 20000 43000 2.15 63.7
P(BDD-ce-BT)-10 66 14000 31000 2.15  49.0
P(BDD-co-BT)-15 63 32000 59000 1,83 4.5
P(BDD-co-BT)-20 55 31000 55000 1.78 39.2

* Gel permeation chromatography was performed using a Waters 515 with
tetraltydrofuran as an eluent phase and a flow rate of 1 cm’/min. The
number-averaged { M, ) and weight averaged molecular weights( M) were
caleulated by a calibmtion curve which was obtained from polystyrene
slandards with low polydispersity indices.

® The degree of crystallinity was determined by the X-ray method.
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Fig. I DSC thermalgram of PBDD at different cooling rates
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Table 2 Nonisothermal crystallization kinetic parameters of PBDD at

different cooling rates

a( - K/min} 2.5 5 1.5 10 15
t)2{ min} 1.19 0.97 0.9% 0.87 0.87
n 6.9 7.3 6.2 4.7 4.6

Z, 0.0i% 0.437 3.63 15.1 47.8

Z, 0.205 0.847 1.19 1.31 1.29

Table 3 Nonisothermal crystallization kinetic parameters of P{ BDD- co-
BT)-20 at different cooling rates

a{ - K/min} 2.5 5 7.5 10 15
t;2(min) 1.00 0.% 0.91 0.87 0.83
n 1.0 1.0 1.0 1.9 1.0
Z, 0.398 0.199 0.132 0.100 0.067
Z. 0.692 0.724 0.764 0.794  0.836
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Fig.5 Polarized optical micrograph of polyesters
a)PBDD at 70°C for 4 h; b)P(BDD-co-BT)-5 at 68°C for 4 h; ¢)P(BDD-¢co-BT)-10 at 65T for 4 h;
d)P{BDD-co-BT)-15 at 63%C for 4 h; e)P(BDD-co-BT)-20 at 54T for4 b
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CRYSTALLIZATION BEHAVIOR OF POLY(BUTYLENE DODECANEDIOATE )}
AND COPOLYESTER

ZHAO Qingxiang, WANG Yudong, LIU Minying, WEI Yinghui
{ Collage of Materials Engineering , Zhengzhou University , Zhengzhou  450052)

Abstract The nonisothermal crystallization of poly( butylene dodecanedioate) was studied by differential scanning
calorimelry, crystals of polyesters were observed through polarized optical microscope, and an Avrami method was
used to analyze the kinetics of nonisothermal crystallization. The results showed that the crystallization temperature
decreased slowly with an increase in the cooling rate. Furthermore , secondary nucleation was observed in the process
of PBDI} nonisothermal crystallization, and the Ayrami exponential values n of PBDD indicated that the mechanism
of crystallization was a tridimensional growth with heterogeneous and hemogeneous nucleation . Meanwhile , the Avrami
values n of P(BDD-co-BT)-20 is 1,which indicated that their mechanism of crystallization was a one-dimensional
growth with heterogencous nucleation . Crystallization activation energies implied that it is easier to crystallize for
copolyester. From the observed results of spherulites,it can be concluded that the size of spherulites decreases with
increasing the content of terephthalic acid.

Key words Poly(butylene dodecanedioate), Copolyester, Nonisothermal crystallization, Kinelics of

cryslallization, Spherulites



