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Abstract: Aliphatic poly( butylene carbonate) (PBC) is a kind of biodegradable materials which has a broad application
prospects, but the thermal degradation, low melt strength during processing has greatly limited its application. Therefore,
in this paper long chain branching ( LCB) poly ( butylene carbonate) (PBC) was prepared by reactive processing using
multi-functional monomers blending. LCB-PBC with high molecular weight and long branch was successfully prepared by
the successive reactions of the end hydroxyl groups of PBC with pyromellitic dianhydride (PMDA) and triglycidyl isocya-
nurate (TGIC). Gel permeation chromatography ( GPC) and rheology were adopted to characterize the structures of LCB
PBC. The reaction mechanism was also suggested. The research results showed that modified PBC samples had better me-
chanical properties, and the properties of LCB-PBC are the best.
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Table 1 Mechanical properties of PBC and modified PBC
Materials Tensile strength/MPa Fracture elongation/%
PBC 5.78 265
PBC-PMDAO. 2 8.02 414
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4 % #®

(1) R FHPF RE T S i ke X PBC HEATH 5, RISE

# PBC 5 PMDA %R, S min J5 #R6f TGIC T A%
FROSiAF, hl# © LCB-PBC, JEB 1 Wi ik 5
14 S L ATLBE K R BE 7 A ) Ah D AE A

(2) RITWALFT7 1% Je GPC MK RAE 1K SCHE S A

A, R A HEAS TR AR i B s SR S B U T 4
4 RE A BN A

(3) 527 PBC MLk, LCB-PBC K& (1143 Ji F0

W B4 2R 14 B I s
S %W References

(1]

[4]

Zhou M, Takayanagi M, Yoshida Y, et al. Enzyme-Catalyzed
Degradation of Aliphatic Polycarbonates Prepared from Epoxides
and Carbon Dioxide[ J1. Polymer Bulletin, 1999, 42(4) ; 419
—424.

DuL C, Meng Y Z, Wang S J, et al. Synthesis and Degradation
Behavior of Poly( Propylene Carbonate) Derived from Carbon Di-
oxide and Propylene Oxide[J]. Journal of Applied Polymer Sci-
ence, 2004, 92(3) ; 1 840 — 1 846.

Jung J H, Ree M, Kim H. Acid-and Base-Catalyzed Hydrolyses
of Aliphatic Polycarbonates and Polyesters[ J]. Catalysis Today,
2006, 115, 283 -287.

Varghese ] K, Na S J, Park J H, et al. Thermal and Weathering
Degradation of Poly( Propylene Carbonate) [ J].
dation and Stability, 2010, 95(6) ; 1 039 — 1 044.

Polymer Degra-

Cicero J A, Dorgan J R, Garrett J, et al. Effects of Molecular
Architecture on Two-Step, Melt-Spun Poly ( Lactic Acid) Fibers

(7]

[10]

[11]

[12]

[13]

[14]

[16]

[19]

[J]. Journal of Applied Polymer Science, 2002, 86(11) : 2 839
-2 846.

Gotsis A D, Zeevenhoven B L F, Hogt A H. The Effect of Long
Chain Branching on the Processability of Polypropylene in Ther-
moforming[ J]. Polymer Engineering & Science, 2004, 44(5) .
973 -982.

McKee M G, Unal S, Wilkes G L, et al. Branched Polyesters:
Recent Advances in Synthesis and Performance[ J]. Progress in
Polymer Science, 2005, 30(5) : 507 - 539.

Tasaka F, Ohya Y, Ouchi T. Synthesis of Novel Comb-Type
Polylactide and Its Biodegradability [ J ].
2001, 34(16) : 5 494 -5 500.

Nam G J, Yoo J H, Lee J] W. Effect of Long-Chain Branches of

Macromolecules ,

Polypropylene on Rheological Properties and Foam-Extrusion Per-
formances|[ J]. Journal of Applied Polymer Science, 2005, 96
(5):1793 -1 800.
Hyun K, Baik E S, Ahn K H, et al. Fourier-Transform Rheolo-
gy under Medium Amplitude Oscillatory Shear for Linear and
Branched Polymer Melts[ J]. Journal of Rheology, 2007, 51
(6): 1319 -1 342.
Liu J, Lou L, Yu W, et al. Long Chain Branching Polylac-
tide: Structures and Properties[ J]. Polymer, 2010, 51(22) .
5186 -5 197.
Krause B, Voigt D, HauBler L, et al. Characterization of Elec-
tron Beam Irradiated Polypropylene: Influence of Irradiation
Temperature on Molecular and Rheological Properties[ J]. Jour-
nal of Applied Polymer Science, 2006, 100(4) : 2770 -2 780.
Liu C, Lin S, Zhou C, et al. Influence of Catalyst on Transes-
terification between Poly( Lactic Acid) and Polycarbonate under
Flow Field[ J]. Polymer, 2013, 54(1) . 310 -319.
Yoshii F, Makuuchi K, Kikukawa S, et al. High-Melt-Strength
Polypropylene with Electron Beam Irradiation in the Presence of
Polyfunctional Monomers [ J]. Journal of Applied Polymer Sci-
ence, 1996, 60(4): 617 —623.
You J, Lou L, Yu W, et al. The Preparation and Crystallization
of Long Chain Branching Polylactide Made by Melt Radicals Re-
action[ J]. Journal of Applied Polymer Science, 2013, 129
(4):1959-1970.
Liu Jianye, Yu Wei, Zhou Chixing. Polymer Chain Topological
Map as Determined by Linear Viscoelasticity [ J]. Journal of
Rheology, 2011, 55(3) : 545 -570.
Tian J, Yu W, Zhou C. The Preparation and Rheology Charac-
terization of Long Chain Branching Polypropylene [ J]. Poly-
mer, 2006, 47(23) : 7 962 -7 969.
Lohse D J, Milner ST, Fetters L J, et al. Well-Defined, Model
Long Chain Branched Polyethylene. 2. Melt Rheological Behav-
ior[ J]. Macromolecules, 2002, 35(8) : 3 066 —3 075.
Trinkle S, Walter P, Friedrich C. Van Gurp-Palmen Plot II-
Classification of Long Chain Branched Polymers by Their Topol-
ogy[ J]. Rheologica Acta, 2002, 41(1) . 103 - 113.



