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Chain extension modification of low molecular weight poly(butylene succinate) using 1, 3-bis(tert-
butylperoxyisopropyl) benzene
ZHANG Zhen, CHEN Yijie,JIANG Lai,ZHAO Shicheng
(Shanghai Key Laboratory of Multiphase Materials Chemical Engineering, School of Chemical Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract : To investigate the chain extension efficacy of 1, 3-bis(tert-butylperoxyisopropyl)benzene (BIPB) on low molecular
weight poly(butylene succinate) (PBS) and enhance its overall performance, chain-extended PBS materials were prepared via inter-
nal mixing. The effects of BIPB loading on melt flow rate (MFR), rheological behavior, crystallization and melting behavior, intrin-
sic viscosity, viscosity-average molecular weight, and mechanical properties were systematically studied. The effects of chain
extenders on the reconstruction of polymer molecular chain structure to optimize material properties was further analyzed. Results
show that increasing BIPB content leads to the progressive decline in MFR. When the mass fraction of BIPB was 0.08%, the MFR
decreased from 25.9 g/10 min to 4.4 g/10 min. Rheological analysis shows that the storage modulus and loss modulus of the modi-
fied PBS are significantly improved, indicating that the synergetic enhancements of the melt elasticity and viscosity characteristics
are obtained. Differential scanning calorimetry analysis indicates that the crystallization temperature of the extended PBS increases
from 62 °C to 91 °C, with an increase of 29 °C. Meanwhile, the crystallization rate accelerates, confirming that the change in molec-
ular chain structure has the decisive influence on the crystallization behavior. The intrinsic viscosity and the viscosity-average molec-
ular weight of modified PBS increases from 1.24 dL/g to 2.15 dL/g and from 78 910 g/mol to 158 620 g/mol, respectively. The
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ZHANG Zhen, CHEN Yijie, JIANG Lai, et al. Chain extension modification of low molecular weight poly(butylene succinate) using 1, 3-bis
(tert-butylperoxyisopropyl) benzene[J]. Engineering Plastics Application, 2025,53(7):56-62.
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mechanical properties tests show that the notched impact strength of the chain-extended PBS reaches 10.5 kJ/m’, the tensile strength
reaches 56.1 MPa, and the flexural modulus reaches 1 106.2 MPa. Which are increased by 41.9%, 10.7% and 47.2%, compared with

the unmodified samples respectively, indicating that the chain extension effectively improves the comprehensive mechanical proper-

ties of PBS. These findings confirm that BIPB-based chain extension markedly improves the mechanical and thermal properties of

PBS while retaining good processability, highlighting its potential for broader application.

Keywords : polybutylene succinate ; chain extension modification ;

rate ; crystallization
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