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oReport summary (English)

Principal investigator: Gunma University, Associate Professor Yuya Tachibana
R & D title: Development of Highly Functional Polymer Using Structural
Characteristics of Furan Ring

1. Purpose of R & D

It is the most effective for low carbon society to spread a concept “Carbon Minus” achieved by
biobased polymer, which can fix carbo dioxide in human society. The cost competition with the
present fossil-based polymers is one of the serious problems to industrialize biobased polymer. We
are focusing on furan compounds derived from biomass. Compounds containing furan rings, such as
furan, furfuryl alcohol, fufural, and 2,5-furandicarboxylic acid are manufactured exclusively from
biomass and never from fossil resources due to the cost disadvantage. This situation indicates that
the highly functional polymer produced from furan containing compounds in which furan structure
enhances the properties can prevail against fossil-based polymers.

2. Outline of R & D

(1) Contents:

Bifuryl structure, which consists of two furan rings connected through their 2-positions, has been
attracted as a promising building block for electric device and highly performance polymer due to
the rigidity and the expansion of the m-conjugation. In this project, we developed the practical
procedure to synthesize the monomers composed of bifuryl structure and to polymerized them to
afford highly performance polymers.

(2) Achievements:
1. Development of the synthetic procedure for the monomers composed of bifuryl
structure.

We developed the practical procedure by homo-coupling of two furan rings to supply the monomers.
Because the bifuryl compounds can be obtained in good yield and without side reaction, a filtration
is enough to purify them. This procedure is useful for the synthesis of the bifuryl compounds with
several functional groups at any positions, indicating that this procedure is practical for the supply of
bi-functional bifuryl monomers for polymers.

2. Creation of the highly functional polymers from bifuryl monomers.

We polymerized poly(Schiff base)s from bifurfural, polyesters from bi(furfuryl alcohol). Poly(Schiff
base)s have high strength as well as some engineering plastics and the cross-linking reaction of
polyester by Diels-Alder reaction enhanced the physical properties of polyesters

(3) Future developments:

Future low carbon society requires the development of more highly functional polymers and more
cost-effective procedure. Because we obtained the molecular design principles for bifuryl polymer in
this project, we can re-design the polymer structure and continue to create more highly functional
bifuryl polymers. In the future, we will collaborate with several private companies and academic
researchers using the patent developed in this project to promote the development of bifuryl
polymers.

Furthermore, an alternative to general purpose polymers is not suitable for the industrialization of
this project due to cost-effectiveness. At a first step, we will industrialize the bifuryl compounds for
electric devices, which are high-value added application, and for engineering plastics, and finally for
general purpose polymers.



