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Zinc(II) acetylacetonate catalyzed chain extension and compatibilization of PBAT vitrimers
SUN Baozhi, LIU Jiaqi, ZHANG Jingchun, LIU Kexin,ZHU Xuedong
(School of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : Compared to traditional plastics, existing poly(butyleneadipate-co-terephthalate) (PBAT) products still exhibit
weaker mechanical properties, thermal stability, and durability. Therefore, in order to enhance the comprehensive performance of
PBAT products, the chain extension and compatibilization of epoxy chain extender ADR for PBAT vitrimers were catalyzed by zinc
(II) acetylacetonate. The effects of catalyst contents on the chemical structure, molecular weight, thermal properties, mechanical
properties and hydrolytic degradation properties of PBAT vitrimers were studied. The results indicate that there is an interaction
between the carboxyl or hydroxyl end group of PBAT and the epoxy group of ADR. The catalytic intervention of zinc acetylacetone
can effectively promote the ring opening of epoxy groups on ADR, resulting in the formation of a large number of cross-linked
branched chain structures and a large amount of 3-Hydroxyl groups which undergo ester exchange reactions with the abundant ester
groups on PBAT, forming a denser cross-linked network structure. Zinc acetylacetonate can increase the molecular weight of PBAT
vitrimers to some extent, but reduce the crystallization and melting temperatures of PBAT vitrimers. Adding zinc(II) acetylacetonate
in moderation can significantly improve the mechanical properties of PBAT vitrimers, when the mass fraction of zinc(Il) acetylaceto-
nate is 0.1%. The PBAT vitrimers has the best durability and hydrolysis degradation performances,and can still maintain a high elon-
gation at break of 684% and good tensile strength of 18.94 MPa after four tensile cycles.

Keywords : zinc(II) acetylacetone ; poly(butyleneadipate-co-terephthalate) ; epoxy chain extender ADR ; vitrimers ; cross-

linked network structure
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Fig. 1 FTIR spectra of ADR and PBAT vitrimers with different

catalyst contents
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Tab.1 Molecular weight data of raw PBAT and PBAT vitrimers

with different catalyst contents

Sample /s M/(g'mol™") M, /(g-mol™") Polydispersity
Raw PBAT - 28 574 48 094 1.68
P-A0% 600 34735 59 744 1.72
P-A0.01% 380 36 829 67 599 1.84
P-A0.05% 380 37423 78 758 2.10
P-A0.1% 300 37209 72 039 1.94
P-A0.5% 200 35920 74 293 2.07

Notes: ¢ is time of torque reaching maximum value or reaching equi-
librium; M, is number average molecular weight; M is weight average

molecular weight.
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Fig. 3 DSC curves of PBAT vitrimers with different catalyst contents
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Tab.2 Thermodynamic data of PBAT vitrimers with different cata-

lyst contents

Sample T/oC T/°C T /°C (JA:,‘“,/) X 1%
P-A0% —24.73 94.44 121.83 12.32 10.81
P-A0.01% —26.60 89.27 120.12 13.98 12.26
P-A0.05% —25.28 89.76 119.43 12.46 10.93
P-A0.1% -24.19 89.17 118.57 13.66 11.98
P-A0.5% -26.07 90.04 120.49 13.22 11.60
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Tab.3 Initial decomposition temperature of PBAT vitrimers with

different catalyst contents

Sample T,,,/°C T ../°C
P-A0% 373.04 405.04
P-A0.01% 372.31 404.32
P-A0.05% 366.94 404.47
P-A0.1% 367.93 404.21
P-A0.5% 356.08 403.08
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Tab.4 Mechanical properties of PBAT vitrimers with different

catalyst contents

Original value After four tensile cycling

Sample Elongation Tensile Elongation Tensile
at break/%  strength/MPa  at break /%  strength/MPa
P-A0%  776.9£27.4  18.85+1.14  350.4+22.9  10.44+0.69
P-A0.01% 754.2431.5 21.14+0.85 547.9+33.6  17.92+0.74
P-A0.05% 811.4445.9 24.67+1.64 657.2+19.4 19.86+1.41
P-A0.1%  806.7+33.2  24.54+1.57 684.3+27.4  18.94+1.03
P-A0.5%  799.6£19.4  23.19+0.94  676.9£33.6  20.77+0.43
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