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Table 1  Compositions of polyesters

Composition
Polymer
Feed ratio{ SA:BS) Polymer ratio(SA:BS)
PBS 100.0/0 100.0/0
PBSBS-10 90.0/10.0 89.7/10.3
PBSBS-20 80.0/20.0 79.2/20.8
PBSBS-30 70.0430.0 67.5/32.5
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Table 2 Thermal properties of copolymers

T, Tt T, AH, H,® Crystallinity(%)
Polyesters _—
(€) () () (Mg) (NVg) DSC Xemy
PBS -35 132 112 68.6 110.3 62.2 46.6 -
PBSBS-10 -32 114 99 540 110.3 48.9 36.6
PBSBS-20 -29 106 8 349 110.3 31.6 286
PBSBS-30 -25 84 66 16.5 110.3 14.9 23.2
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Fig. 1 Hoffman-Weeks plot of the melting temperature of

PBSBS versus crystallization temperature
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Fig. 2 Melting curves of PBSBS-10 isothermally
crystallized at different T, values
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Fig. 3 Melting curves of PBSBS-30 isothermally
crystallized at different T, values
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Fig. 4 Plot of Flory equation for PBS and PBSBS
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Fig. 5 WAXD patterns of PBS and PBSBS
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Fig. 6 DSC curves of PBS isothermally crystallized at

different temperature
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Fig. 7 DSC carves of PBSBS-10 isothermally cryetallized
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Fig- 9 lg[ - 1a(1 - X(2})] versus lgs for PBSBS-10

Table 3 Isothermal crystallization kinetic parameters of PBS at different
temperatures

T, n Z{s™") o (8} Ly2€8) G(s~1)
87 2.8 6.17x10°° 357 368 0.00272
88 2.8 2.65x10°° 429 41 0.00227
89 2.9 6.16x107°? 571 582 0.00172
90 2.9 5.23x10°° 639 705 0.00142
9] 3.0 6.36x107" 945 956 0.00105

Table 4 Isothermal crystallization kinetic parameters of PBSBS-10 at

different temperatures

T, n Z{s™™) s (8) l”-z(s) G~ 1)
6 2.7 2.35x10°° 590 613 0.00163
69 2.8 6.33x10°° 768 790 0.00127
70 29 1.94x10°° 920 939 0.00106
71 2.8 1.93x10°° 1123 1154  8.66x 10°°
72 2.9 6.55x107" 1307 1334 7.50x10°*
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gl B IE R AE 5 B 28 - 265 k/mol I
=192 k)/mol.
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SYNTHESIS AND CRYSTALLIZATION BEHAVIOR OF BIODEGRADABLE
POLY(BUTYLENE SUCCINATE-co -BUTYLENE PHENYLSUCCINATE)

SUN Yuanbi, XU Jun, XU Yengxiang, GUO Bachua
{ Institute of Polymer Science & Engineering , Department of Chemical Enéinaering, Tsinghua University , Bejing 100084}

Abstract A series of polyesters PBSBS, poly ( butylene succinate-co-butylene phenylsuccinate) , were synthesized
from the polycondensation of succinic acid and phenylsuccinic acid with 1, 4-butanediol. The compositions and
thermal properties of resulted homopolyesters and copolyesters were investigated by ' H-NMR, differential scanning
calorimetry (DSC)and X-ray diffraction. The results suggested that the introduction of the comonomer containing a
phenyl side-group led to a change in thermal properties and crystallization behavior. The glass transition temperature
increased with the increasing of the comonomer composition, while the equilibrium melting temperature obtained by
the Hoffman-Weeks plot decreased significantly . Furthermore,, an Avrami method was used to analyze the kinetics of
isothermal crystallizaﬁon of PBS and PBSBS-10.The Avrami exponents, estimated by Avrami plots, ranging from 2.8
to 3.0 for PBS and 2.7 to 2.9 for PBSBS-10, indicated that the mechanism of crystallization for both homopolyester
and copolyester was a tridimensional growth with heterogeneous nucleation . Meanwhile , X-ray diffraction showed that
there was almost no effect of the phenyl succinate unit on the crystal structure.

Key words Poly(butylené succinate- co-butylene phenyl succinate), Thermal properties, Isothermal crystallization

kinetic



