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oReport summary (English)

Principal investigator: Institute of Innovative Research (IIR), Tokyo Institute of
Technology (Tokyo Tech), Professor Michikazu Hara
R & D title: Development of multifunctional heterogeneous catalysts

1. Purpose of R & D

In this study, innovative new methods for the conversions of glucose derived from cellulosic
biomass into 5-(hydroxymethyl)furfural (HMF), HMF conversion to 2,5-Furandicarboxylic acid
(FDCA) and 2,5-Bis(aminomethyl)furan (AMF) have been established to realize sustainable
polymer production toward zero CO, emissions without the use of fossil fuels.

2. Outline of R & D

(1) Contents:

We have developed highly efficient heterogeneous catalytic processes to covert glucose into HMF
and have evaluated the economical efficiencies. In addition, two routes for highly efficient
conversion of HMF to AMF have been found, resulting in a scale-up production of AMF.
Furthermore, we have found a heterogeneous catalyst for efficient oxidation of HMF into FDCA and
have enhanced the catalytic performance.

(2) Achievements:

Glucose—HMF: Tokyo Tech found that a heterogeneous catalyst derived from an inexpensive and
ubiquitous material is effective for selective dehydration of glucose to HMF and developed efficient
two processes (a biphasic reaction system composed of water and oil phases and an innovative
reaction system) for selective HMF production. JGC Catalysts and Chemicals Ltd established a large
scale production of the catalyst. JGC CORPORATION estimated the production costs of HMF in the
two processes and expected that they are much lower than those of conventional processes and the
latter is superior to the former in cost.

HMF—AMEF: Tokyo Tech found that the reductive amination of HMF, followed by borrowing
hydrogen is an effective route for selective HMF conversion to AMF (>90%) and succeeded in the
development of a highly efficient heterogeneous catalyst for the reductive amination of HMF.
NIPPON SHOKUBALI also developed another process to produce AMF from HMF(>80%)
consisting of a 2-step reaction that composes a selective oxidation of HMF and a reductive
amination and succeeded in a scale-up production AMF by the process.

HMF—FDCA: Tokyo Tech found that MnO,, a familiar metal oxide, gives a FDCA yield > 90% for
selective oxidation of HMF into FDCA. In addition, it was revealed that in many MnO crystal
structures 3-MnO- especially exhibits high catalytic performance for the reaction. Furthermore, they
largely increased the surface area of f-MnQO,, resulting in highly efficient conversion of HMF into
FDCA.

(3) Future developments:
Glucose—HMF is immediately before demonstration experiment.



