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Figure 1  Synthesis and polycondensation of DMFD
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Figure 2 The structures of some alcohol compounds used in synthesis of furan polyesters
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Figure 3 Entire synthetic routes to furan polyesters from mucic acid
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Figure 5 Enzymatic synthesis of cyclic oligomer HF and its ring opening polymerization
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Figure 25 Synthesis of thermoreversible furan-based polymer by Diels-Alder reaction
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Figure 26  The chemical structures of multifunctional furan monomers
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Figure 27 Synthesis of furan-maleimide polyester network
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Figure 28 Synthesis of furan-maleimide polyester
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Figure 29 Synthesis of furan-maleimide polyester based on the reaction of main and side chains furan rings
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Figure 31 Synthesis of furan-maleimide epoxy resin
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Research Progress in the Synthesis and Application of
Bio-based Furan Polymers

FANG Yong-gan', YANG Chong-ling"” , LIN Jian-yun'", LUO Shi-he' ",
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(1. Key Laboratory of Theoretical Chemistry of Environment » Ministry of Education , Guangzhou Key
Laboratory of Ana-lytical Chemistry for Biomedicine , School of Chemistry s South China Normal
University s Guangzhou 510006, China; 2. Guangdong Industry Polytechnic, Guangzhou 510300, China)

Abstract: With the rapid economic development and the continuous depletion of petroleum resources, more and more
attention has been paid to converse the renewable resources into useful polymers or compounds. Bio-based furan polymers,
not only having rich reserves of monomers, but also creating excellent ecological benefits, can be applied in many fields
such as green packaging materials, conductive materials, self-healing materials and so on. The great application potential
makes their synthesis researches being concentrated. Thus, based on different monomers and synthetic methods, e. g. ,
polycondensation, metal-catalyzed coupling reaction, oxidative coupling polymerization, polymerization based on non-furan
materials, and Diels-Alder reaction, the synthesis and application of polyfurans and their derivatives in the past decade
(especially in the last 5 years) are summarized. In addition, a brief evaluation of each method is discussed in combination of
the mechanical property and function of the products. In the future, performance optimization and function expansion are
still the vital development directions for the design and synthesis of furan polymers.

Key words: Bio-based furan polymers; Synthetic methods; Polycondensation; Metal-catalyzed coupling reaction;

Oxidative coupling polymerization; Diels-Alder reaction; Application
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