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Abstract: Poly(butylene adipate-co-terephthalate) (PBAT) is a green and biodegradable polyester that
combines the flexibility of aliphatic and the rigidity of aromatic. It is one of the ideal materials to replace
traditional plastics. However, its low melt strength leads to poor cell size stability of foamed materials,
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which restricts the wide application of high-performance PBAT foamed materials in packaging, agriculture,
biomedicine and flexible electronics. This paper systematically reviews the latest research progress of
PBAT foamed materials, focusing on the strengthening mechanisms of melt strength by strategies such as
multi-phase blending, functional filler composites, crosslinking reinforcement and molecular topological
structure regulation; deeply analyzes the regulation laws of cell structure by four foaming processes; finally
summarizes the research status of PBAT foamed materials in functional packaging, ecological agriculture,
biomedicine and other fields, and looks forward to the research directions of revealing multi-scale structure
regulation mechanisms and developing green and intelligent foaming processes in the future, providing
theoretical basis and technical support for the development of high-performance PBAT foamed materials.
Keywords: Poly(butylene adipate-co-terephthalate); Biodegradable; Foaming material; Multi-scale regulation
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Figure 1 Application field of PBAT foam (Reprinted with permission from Ref. [14]; Copyright (2024) Elsevier; Reprinted

with permission from Ref. [15]; Copyright (2025) Elsevier; Reprinted with permission from Ref. [16]; Copyright (2020) Elsevier;
(Reprinted with permission from Ref. [17]; Copyright (2025) Elsevier)
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Figure 5 SEM images of the cellular structure at different saturation conditions®®”): (a—c) Cell structure under different

temperatures; (d—f) Cell structure under different pressures (Reprinted with permission from Ref. [57]; Copyright (2021) China
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Figure 6 SEM images of the cellular structure of E-PBAT/PPC foam: (a) Cell structure under low shear force; (b, c) Cell

structure under high shear force (Reprinted with permission from Ref. [59]; Copyright (2022) Springer Nature)
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Figure 7 SEM image of the cellular structure of injection-molded foam: (a) Gradient cell structure (Reprinted with permission

from Ref. [61]; Copyright (2016) Sage); Cell structure with 15 s (b) and 20 s (c) holding pressure (Reprinted with permission

from Ref. [62]; Copyright (2023) the Author(s))
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Figure 8 SEM images of pore structures at different foaming pressures under mold foaming (Reprinted with permission from

Ref. [63]; Copyright (2022) the Author(s))
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Figure 9 (a) Multifunctional packaging foam material (Reprinted with permission from Ref. [71]; Copyright (2024)

Elsevier); (b) Stimulating responsive foam material (Reprinted with permission from Ref. [72]; Copyright (2023) Elsevier);

(c) Application of smart foam in wound dressings (Reprinted with permission from Ref. [73]; Copyright (2021) Elsevier);

(d) Application of PBAT foams in the field of electromagnetic shielding (Reprinted with permission from Ref. [74]; Copyright

(2024) Elsevier)
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