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Tab. 1 Chemical structure and characteristics of TGIC
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Tab. 2 Formula of PBAT and PBAT-TGIC samples

Sample name w(PBAT)/% w(TGIC)/%
PBAT 100 0
PBAT-TGIC1 99 1
PBAT-TGIC2 98 2
PBAT-TGIC3 97 3
PBAT-TGIC4 96 4
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2R 4 mm, B IR FE R 20%. VESEHLAIGR
JE L N 160~180 °C, 335138 % 4 100 mm/s .
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Fig. 1 Core-back injection molding process to fabricate PBAT foams
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Fig. 2 Schematic diagram of the chain extension mechanism and possible chain structure
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Fig. 3 DSC curves of various PBAT samples
(a): cooling; (b): heating
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Tab. 3 Crystal melting parameter of various PBAT samples

Sample name Tc/°C T./°C AH./(J-g") x/%

PBAT 76.35 125.83 11.787 10.34
PBAT-TGIC1 73.28 126.28 11.510 10.10
PBAT-TGIC2 72.35 126.05 11.721 10.28
PBAT-TGIC3 70.07 124.14 10.742 9.42
PBAT-TGIC4 68.86 121.97 8.886 7.79

Tc: crystallization temperature; 7..: melting temperature; AH,.: melting enthalpies; y.: percentage of crystallinity
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Fig. 4 Dynamic rheological properties of various PBAT samples
(a): storage modulus(G"); (b): complex viscosity(n*); (c): loss tangent(tand)
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Fig. 6 Tensile mechanical properties of various PBAT samples
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Fig. 7 Morphology and cell structural parameters of various PBAT samples
(a): PBAT; (b): PBAT-TGICI; (c): PBAT-TGIC2; (d): PBAT-TGICS3; (e): PBAT-TGIC4
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Foaming Performance of Poly(butylene adipate-co-terephthalate) Optimized
Through Isocyanuric Triallyl Cyanurate Induced Chain Extension Modification
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(1.National Engineering Research Center for Compounding and Modification of Polymer Materials, Guiyang
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ABSTRACT: The application of poly(butylene adipate- co- terephthalate) (PBAT) in lightweight applications is
hindered by its low melt strength. In this study, isocyanuric triallyl cyanurate (TGIC) was employed to enhance the
melt strength of PBAT and improve its foamability under injection molding conditions. The effects of different
TGIC contents on the melt crystallization behavior, rheological properties, and mechanical properties of PBAT
were studied by differential scanning calorimetry (DSC), rotational rheometer, and universal testing machine.
Additionally, scanning electron microscopy (SEM) was used to observe the foaming performance of different
PBAT samples after TGIC modification. The results of the study demonstrate that the introduction of an
appropriate amount of TGIC leads to the formation of long-chain branching in PBAT, which increases crosslinking
degree and decrease the crystallinity, crystallization temperature, and melting temperature of PBAT. Additionally, it
results in improved tensile strength but reduced elongation at break. The modified PBAT exhibits higher storage
modulus, complex viscosity, and lower loss tangent factor, displaying strain hardening behavior, indicating the
improvement of melt elasticity and strength. The foamability tests demonstrate that under injection foaming
conditions, the samples containing 4% TGIC exhibits the smallest cell diameter, highest cell density, and uniform
cell distribution, demonstrating an ideal cell structure and indicating the successful enhancement of PBAT melt
strength and foamability through TGIC chain extension modification.

Keywords : poly(butylene adipate-co-terephthalate); chain extension modification; melt strength; foamability



