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Fig.1 WAXD of PLLA-PEG diblock copolymer Fig.2 DSC nonisothermal crystallization curves of
measured at different temperatures PLLA-PEG diblock copolymer at different
t/°C: a. 25; b. 405 c. 45; d. 115; e. 175. cooling rates
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Table 1 Characteristic parameters of PLLA block and PEG block in PLLA5000-PEG5000

diblock copolymer during nonisothermal crystallization process

Cooling rate/ PLLA PEG
(C - min~") T./K T,/ K L0/ MIN X (%) T./K T, ../K b/ MIN X (%)
2.5 388.35 383.28 2.03 48.50 313.50 311.45 0.82 48.77
5 385.39 378. 10 1.46 47.48 311.79 309. 36 0.49 50. 88
10 382.07 371.49 1.06 48.17 309.93 306. 78 0.32 52.94
20 377.78 362.90 0.74 48.54 307. 04 302. 94 0.21 54.15
40 373.49 352.15 0.53 47.96 302.95 297.83 0.13 51.97
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Fig.3 Change of relative crystallinity of the PLLA block(A) and the PEG block(B) of PLLA-PEG diblock
copolymers with variation of temperature for nonisothermal crystallization at different cooling rates
Cooling rate/ (°C * min~!) : a. 2.5; b. 5; ¢. 10; d. 20; e. 40.
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Fig.4 Plots of Ig[ —In(1 -X,) ] versus of R at the indicated temperature of the PLLA block(A)

and the PEG block(B) of PLLA-PEG diblock copolymers
Temperature/C; (A) a. 95; b. 975 ¢c. 99; d. 101 e. 102; £ 103; g. 104; h. 107; i. 109. (B) a. 31;
b 32; ¢ 33;d 34;e 35;f 36; g 37; h. 38; i 39, ). 40.
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Fig.5 Nonisothermal crystallization morphology of PLLA-PEG diblock copolymer by POM
at different cooling rates
(A) R=2.5C/min;(B) R=5 °C/min; (C) R=10 °C/min; (D) R =20 C/min; (E) R =40 °C/min.
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A E K FERTR], PLLA 45 o2 S8 a1 S5 A R 2R 1) 285 TR IR R EE AR L B2, T PEG 1945
Al N2 - IR SR AR 1 4 - R R R R AR, BT A PLLA J2— A 45 A0t %2, PEG B —4
ZRREG AR, Lt POM 158 T 7EAN [FIRRIRHE AT 45 B, HREIRHEECN 2.5 15 °C/min B,
ENFRHEBR G, FEIRER A 10 C/min B, T RIS R30I EA HFHOERTR A MIRTESL, M %
ARSEHE KT, A2 A 22 SR I ek, i HBR S A R e B A8,

5 £ X
[ 1] Nace V. M.. Surfactant Science Series[ M], New York: Marcel Dekker, 1996
[ 2] Thurn Albrecht T. , Schotter J. , Kastle G. et al.. Science[ J], 2000, 290 2126—2129
[ 3] Gref R., Mibamitake Y., Peracchia M. T. et al.. Science[ J], 1994, 263 . 1600—1603
[4] TeeC. W., KimuraY.. Bull Chem. Soc. Jpn.[J], 1996, 69; 1787—1795
[5] Aviami M.. J. Chem. Phys.[J], 1939, 7: 1103—1112
[6] OzawaT.. Polymer[J], 1971, 12: 150—158
[7] TLai Wei-Chi, Liu Wen-Bin, Lin Tai-Tso. Polymer[]], 2004, 45: 3073—3080
[ 8] Sun Jing-Ru, Chen Xue-Si, Jing Xia-Bin et al.. Polymer[ J], 2004, 45, 5969—5977
[ 9] SUN Jing-Ru( #Mi{4li), ZHUANG Xiu-Li( FEF5RN ) , CHEN Xue-Si(BE2:/E) et al. . Chem. J. Chinese Universities( 2524 ReAb 225

W17, 2005, 26(5) : 956—959

Nonisothermal Crystallization Behavior of Poly ( L-lactide) -
Poly ( ethylene glycol) Diblock Copolymer

YANG Jun-Liang, ZHAO Ting, CUI Ji-Jun, LIU Lei-Jing, ZHOU Yun-Chun,
LI Gao™ , ZHOU En-Le, CHEN Xue-Si
(State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Changchun 130022, China; Graduate School of Chinese Academy of Sciences, Betjing 100039, China)

Abstract The nonisothermal crystallization behavior of poly ( L-lactide ) -poly ( ethylene glycol ) ( PLLA-PEG)
diblock copolymer was studied by means of real-time WAXD, DSC and POM, and Ozawa equation was used to
analyze the kinetics of PLLA-PEG under nonisothermal crystallization conditions. During the crystallization of
the high-T block (PLLA), the low-T, block( PEG) acts as a noncrystalline diluent, and the crystallization
behavior of PLLA obeys the Ozawa theory. When the PEG block begins to crystallize, the PLLA phase is
always partially solidified and the presence of the spherulitic microstructure of PLLA profoundly restricts its
crystallization behavior, which results in that the overall crystallization process does not obey the Ozawa equa-
tion. Furthermore, the study of the crystalline morphology of PLLA-PEG at different cooling rates indicates
that when the cooling rate is from low to high, the crystalline morphology undergoes a transformation from the
ring-banded spherulites to the typical Maltese cross spherulites, which experiences the mixed crystalline mor-
phologies of ring-banded and typical Maltese cross spherulites, and the spherulitic size becomes smaller.
Keywords PLLA-PEG; Nonisothermal crystallization; Ozawa equation; Crystalline morphology
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