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ABSTRACT : In this work, glycolide, L-lactide and e-caprolactone monomers were polymerized into the triblock copolymers
by two step polymerization method and their non-isothermal crystallization behaviors were studied by combination of modified
Avrami and Ozawa formula for further analysis of their behaviors. The result showed that PGCLA21 gave the highest
value for supercooling analysis and super cooling degree increased with L-lactide content. Crystallization velocity constant,
however, showed no significant change. The result of cooling function in specific relative crystallization degree showed
that the increase of L-lactide content made an effect on the more enhancement of crystallization velocity of the PGCLA
than PGCL. The result of big logF(T) value with the L-lactide content above critical point for PGCLA41 and PGCLA21
showed that bigger cooling velocity needed to gain same crystal size compared with PGCL. This means that it gives negative

effect in the increase of crystallization velocity.
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Table 1. Composition and Structural Characteristics of the PGCL, PGCLA41 and PGCLA21 Prepolymer

Initial composition

Average block length Final composition

Sample code Conversion (%)

L C Lo L Lc Gy/Ly/C,
PGCL 98.5 55 - 45 332 - 116 55.1/-/44.9
PGCLA41 984 55 9 36 1.82 2.62 118 54.4/35.7/9.9
PGCLA21 98.1 55 30 15 2.40 2.88 1.14 55.3/16.1/28.6

Lg: glycolide block length, Li: lactide block length, L¢: caprolactone block length
Gp: content of glycolide in polymer, Lp: content of lactide in polymer, Cp: content of caprolactone in polymer
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Table 2. Composition and Structural Characteristics of the PGCL, PGCLA41 and PGCLA21 Block Copolymer

Conversion Initial composition Average block length Final composition
Sample code o
(%) G L C Lg Ly Lc Gy/Ly/Cy/Gu/Lin/Cn Gy/Ly/C,
PGCL 98.5 75 - 25 6.28 - 1.27 75.7/-122.8/1.5/-/-/ 76.9/-/23.1
PGCLA41 98.3 75 5 20 4.78 1.06 1.25 73.6/5.3/19.4/1.7/-/-/ 74.9/5.4/19.7
PGCLA21 97.5 75 83 16.7 5.68 1.38 1.20 72.9/8.6/16.0/1.8/-/0.7 74.8/8.8/16.4

Lg: glycolide block length, Li: lactide block length, L¢: caprolactone block length
Gp: content of glycolide in polymer, Lp: content of lactide in polymer, Cp: content of caprolactone in polymer
G content of glycolide monomer, L,: content of lactide monomer, C,: content of caprolactone monomer
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Figure 1. Structure of the poly(glycolide-co- & -caprolactone-co-L-lactide) block copolymer obtained by two step polymerization (m : B block,
n : A block).
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Figure 5. Supercooling properties of the PGCL and PGCLA block
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Table 5. Ozawa Parameters of the PGCL, PGCLA41 and PGCLA21 Block Copolymers during Non-isothermal Crystallization Process

Temp. PGCL Temp. PGCLA41 Temp. PGCLA21
(C) m logK(T) () logK(T) (C) m logK(T)
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Figure 10. Ozawa plots obtained at various cooling rates; (a) PGCL,
(b) PGCLA41 and (c) PGCLAZ21.
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Figure 11. Plots of logC versus logt from the combined Avrami and
Ozawa Equation at different relative degree of crystallinity; (a) PGCL,
(b) PGCLA41 and (c) PGCLA21.
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Table 6. Value of F(T) for the PGCL, PGCLA41 and PGCLA21
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