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Abstract : Traditional synthesis of polyurethane(PUR) mainly relies on non-renewable petrochemical resources, which intensi-
fies the dependence on limited petroleum resources and also has the problem of being difficult to biodegrade after use, causing
serious negative impacts on the environment. By (partially) substituting traditional petroleum-based raw materials with renewable
biomass resources to synthesize bio-based PUR, not only is the reliance on fossil feedstocks reduced, but the environmental impact
associated with PUR materials is also mitigated. This strategy effectively addresses the aforementioned challenges and holds signifi-
cant potential for enabling green synthesis routes and promoting sustainable development within the related industries. In view of
this, this review focuses on biomass-based PUR represented by plant oil-based PUR, tannin-based PUR, lignin-based PUR, and
saccharide-based PUR. It provides a comprehensive summary and analysis of the sources and modifications of biomass feedstocks,
the synthesis of biomass-based PUR, and the strategies for optimizing their properties. On this basis, the key challenges currently
faced in the research and development of biomass-based PUR were further discussed, and the future research directions and applica-
tions were prospected.
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performances of biomass-based PUR
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Tab.1 Application of tannin-based PUR

Types Bio-based additives Application area References
Bio-PUR Tannic acid Tissue engineering scaffolds [26]
Bio-PUR Mimosa tannin Wood adhesives [27]
Bio-PUR Condensed tannin Surface coatings [29]

Bio-PUR rigid foams Mimosa tannin Coatings [30]
Bio-PUR foams Vegetable tannin Automotive industry [22]

Bio-PUR foams Pinus radiata tannin

Building material [24]
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Tab.2 Excellent and poor properties as well as potential application fields of different biomass-based PUR

Raw material Superior properties

Poor properties

Potential applications

Castor oil Flexibility and elasticity Mechanical strength and toughness Bio-PUR elastomer and bio-PUR coating
Soybean oil Mechanical properties Chemical resistance and water resistance Bio-PUR film and bio-PUR rigid foams
Palm oil Antioxidant performance Heat resistance Bio-PUR flexible foam
Lignin Hydrophobicity Thermostability Bio-PUR foams and bio-PUR film
Sucrose Bio-compatibility High brittleness Bio-PUR rigid foams
Tannic acid Ultraviolet resistance High hydrophilicity Bio-PUR porous material
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