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Research progress on application of bio-based polyester elastomer materials
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Abstract : The sources and types of bio-based monomers for bio-based polyester elastomer (BPE), as well as the structure and

properties of BPE, were introduced. The primary fabrication techniques for BPE-based blends or composites, including melt blend-
ing, solution blending, in-situ polymerization, were comprehensively elucidated. Furthermore, the notable advantages of BPE and its
composites were critically analyzed with respect to environmental friendliness and sustainability, tunable physicochemical perfor-
mances, mechanical properties, and cross-domain applications. A systematic summary was provided on the current application status
and future potential of BPE and its composites in key industrial sectors such as automotive materials, electronic devices, 3D printing,
and medical materials. Finally, the existing challenges faced by BPE materials in terms of the development of bio-based monomer
types, molecular structure and performance regulation, cost control, and processing stability were discussed, and the future develop-
ment direction of BPE materials was prospected.
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Material system

[ ¥] Types and sources of bio-based materials
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© Structure and properties of bio-based
polyester elastomers

Fields of application

© Automotive materials
© Electronic components
© 3D printing

€ Medical materials
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Fig. | Matrix material systems, preparation methods, application fields, and future direction of development of BPE blends or composites
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Tab.1 Types of bio-based monomers, primary sources, and primary functions

Monomer species

Main sources

Primary function

Dicarboxylic acid
Dihydroxy alcohol
Lactic acid

Sugar fermentation, castor oil
Sugar fermentation, starch

Corn, sugarcane, and other sugar—rich materials

Providing strength and hardness
Flexibility adjustment, crystallinity
Composition of biodegradable segments
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Tab.2 Performances comparison of different types of BPE

Different types Performances

Bio-based TPEE Excellent mechanical p.r(.)pertles and good
workability

FDCA-based elastomer Enhanced strength and thermal stability
PGS Crosslinking degree mot}ulates mechanical
properties
High crosslink density with proportional

PGLC . L
regulation capability
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Tab.3 Advantages of different preparation methods

Different preparation methods Advantages

Melt blending Simple,efﬁj::;::d low—cost

Solution blending High mixing uniformity
Endow materials with the most
outstanding comprehensive mechani-

cal properties

In-situ polymerization
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