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Breaking barriers in polymer tech: PBS
vitrimers for greener futures

GA, UNITED STATES, December 27,
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applications in sustainable materials
across various industries.

Poly(butylene succinate) (PBS) has emerged as a viable alternative to conventional plastics due
to its biodegradability and similar properties to polypropylene. Under composting conditions,
PBS can break down into water, carbon dioxide, and biomass. However, its linear structure has
limited its use in key manufacturing processes, such as foaming and film blowing, due to
challenges with melt viscosity and mechanical strength. Overcoming these limitations has been a
key focus for researchers seeking to expand PBS's potential in sustainable applications.

In a significant development, scientists from Southwest University, in collaboration with South
China University of Technology, have enhanced PBS's properties by introducing dynamic imine
bonds. Their research (DOI: 10.1007/s10118-024-3132-6), published in the Chinese Journal of
Polymer Science on May 17, 2024, details the creation of PBS vitrimers (PBSVs) that offer
improved thermal, mechanical, and melt characteristics, positioning them as a more versatile
material for eco-friendly applications.

By incorporating dynamic imine bonds into PBS, the research team developed vitrimeric
networks that address the material's melt viscosity and strength limitations. Adjusting the
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crosslinking degrees, the team synthesized PBSVs that exhibited notable improvements in
performance. These vitrimers showed excellent thermal reprocessability, with more than 90%
recovery of mechanical properties after three processing cycles. Additionally, higher crosslinking
degrees led to faster crystallization rates, further enhancing material performance. Unlike
traditional crosslinked polymers, these PBSVs maintain high viscosity and strength during
processing, offering a more durable and sustainable alternative to conventional plastics.

Jian-Bing Zeng, the principal investigator of the study, emphasized the significance of their
findings: “This research is an important step in advancing polymer science. We've successfully
engineered PBSVs that maintain the sustainable, biodegradable properties of PBS while
improving performance. These advances are crucial for broadening the use of biodegradable
materials and could provide significant environmental benefits by offering more effective
material options for applications traditionally dominated by non-degradable plastics.”

The development of these enhanced PBSVs holds considerable promise for industries focused
on sustainability. With their improved melt properties and reprocessable nature, PBSVs could
transform the production of eco-friendly packaging, foam materials, and disposable products.
These materials offer a sustainable alternative to conventional plastics, helping to reduce
environmental pollution. The widespread adoption of PBSVs could significantly decrease the
ecological footprint of the plastics industry and support the transition to a circular economy,
where materials are recycled and reused efficiently.
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