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Developing new biobased monomers and polymers from renewable biomass
resources has gained increasing attention in recent decade. As a biobased platform
chemical, 2,5-furandicarboxylic acid (FDCA) has better carbon footprints and
comparable physicochemical properties and prospective production cost in comparison
with its  petroleum-based counterpart, terephthalic acid (TPA). Therefore, it is a
promising monomer for novel biobased polyesters like poly(ethylene 2,5-
furandicarboxylate) (PEF) and copolyesters which may provide high performance and
new function or use.

R&D of FDCA-based (co)polyesters was conducted in our Lab of Biobased
Polymers for a couple of years. High molecular weight poly(ethylene
furandicarboxylate) (PEF) with light color was successfully synthesized. DEGF unit
was readily formed in PEF synthesis and the existence of DEGF is one of the important
reasons for slow crystallization of PEF. The crystallization of PEF was improved via
screening catalyst, tuning chain structure and nanocomposite. Random and multi-block
PEF-based copolymers were designed and synthesized and exhibited super tensile and
impact toughness, keeping high strength and modulus concurrently. Such modified PEF
materials with improved crystallization and toughness may find practical gas barrier

applications.



