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Tab. 1 Isothermal crystallization Data of PE—10*

t(s) 12.50 15.00 16.25 17.50 18.75 20.00 21.25 22.50 23.75 25.00 26.25
I 0.07 0. 40 0. 80 1.30 1.93 2.687 3.56 4.37 5.20 5.93 6. 55
t(s) 27.50 28.75 30.00 31.25 32.50 35.00 37.50 42.50 47.50 55.00 62.50
I 7.03 7.43 7.72 7.98 8.14 8.42 8.57 8.78 8. 58 5. 08 9.22

* temp. =160TC ’Io=0ylm=9- 32,
tind=11.08s. 5 £1/,=23.13s
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Tab. 2 Kinetic parameters of isothermal crystallization of polymers

Polymer PE-2 PE-3 PE-4 PE-5 PE-6 PE-7 PE—-10
n 0. 67 1.41 2.03 1.29 2.17 1.61 1. 89
K 4.19X1071 1.31X10* 4.46X10~2 3.58X10* 4.00X10"2 7.08X10"% 6.63X10"!
R 0. 8279 0. 9855 0. 9707 0. 9785 0. 9635 0. 9311 0. 9632
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Tab. 3 Kinetic Parameters of Isothermal Crystallization at Different Temperatures

T(C) 190. 5 195 200 205 210 220.5 230 240
PE-2| = 1.08 0.89 0. 63 0.50 0. 37 0.48 1.21 2.21
K 2.62X107 1.89X10™' 1,73X10™ 2.54X10™' 5.83X10™ 3.50X10™' 1,33X107* 3.61X10°*
T(C) 107 118 127 140 149 150.6
‘ PE-3| =» 2.83 2.33 1.51 1.31 1.36 1. 41
K 3.14X107° 1.20X10™* 1.28X107* 2.65X10™* 2.12X10™* 1.31X10™*
TC) 170 175 180 185 188 193
PE4| =» 3.09 2.23 1.63 1.52 1.38 1.32
K 2.29X107* 1.17X107* 4.65X10™* 1.35X107° 5.62X107* 1.01Xx107*
T(C) 130 135 140 145 150
PE-5| = 1.76 1.63 1. 67 1.52 1.45
K 2.01X107° 1.30X10™* 4,07X107* 1.65X107* 8.01X10*
TC) 160 165 170 175 180
PE-6| = 1.68 1.57 1.36 0.72 0. 61
K 3.09X107% 1.39X107* 1.09X107* 3.79X107% 3.52X107*
TC) 140 144.5 145 155 160 165 170
PE-7| = .11 2.71 2.61 2.02 2.18 2. 06 1.91
K 6.15X107° 2.08X107" 1.97X10™* 2.72X107* 1.03X107° 1.49X107° 1.24X107°
T(C) 129.3 132. 8 143 148.5 153.5 168.5
PE1G »n 1.88 1.73 1.07 1.42 1.88 3.42
K 6.63X107! 3.50X107" 1.07X10™ 6.97X10™* 1.21X107* 2.28X107

BHEITR,ZERXEYWH Avrami TEBHEBENEMEHTRE T. L HABRKHE
. B1I-EH7RIABREYARBETH Avrami IEHFHBEMNTL. R4 HETEE
AR . G5 RLIRE (DSC ¥ B).
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Fig. 5 Plot of Avrami exponent Fig. 6 Plot of Avrami exponent
vs. temperature for PE-6 vs. temperature for PE-7
Tab. 4 Transition temperature of liquid-crystallization and crystallization of polymers
Polymer PE-2 PE-3 PE-4 PE-5 PE-6 PE-7 PE-10
194.5
T (C) 235.5 166. 8 188. 3 172.7 194.0 170.5 163.5
T.(C) / 116. 8 / 151.4 / 145.0 142. 8
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Tab.§ Avrami exponent, nucleation and growth mechanism of

liquid-crystallization and crystallization of polymers

Liquid-crysallization crystallization
Polymer
n Nucleation Growth unit n Nucleation Growth unit
Branching Volume decrease
PE-2 0—2 Thermal 0—1 Thermal
fibrillar on cryst
Branching .
PE-3 =1 Athermal 2—3 Thermal Circular
fibrillar
Spherical, Branchi
PE-4 3/2 Athermal pherics 1—3 Thermal snching
Diffusion control fibrillar
Spherical,
PE-5 / / / 3/2 Athermal pherica
. Diffusion control
Spherical ,
PE-6 <1 Athermal Fibrillar 3/2 Athermal
Diffusion control
PE-7 2 Athermal Circular <3 Thermal Circular lamellar
Branching
PE-10 1—3 Thermal 1—2 Thermasl Fibrillar
fibrillar
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Fig. 8 Optical microphotograph
of spherulite of PE-5
(crossed polarizers)160X
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KINETICS OF CRYSTALLIZATION AND LIQUID CRYSTALLIZATION
OF THERMOTROPIC POLYESTERS

ZHU Zhen, WU Herong, LI Shijin
(East China University of Chemical Technology, Shanghai, Post Code: 200237)

ABSTRACT
The kinetics of crystallization and liquid crystallization from isotropic melt were investi-
gated. The analysis of experimental data in different temperatures leads to the suggestion of
nucleation and growth mechanism of studied polyesters. The morphology of spherulite formed
on crystallization of liquid crystlline polymers was also discussed.
Key words Crystallization and liquid crystallization, Kinetic mechanism, Avrami expo-
nent, Spherulite, Thermotropic liquid crystal





