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oReport summary (English)

Principal investigator: Tadahisa IWATA, Professor, The University of Tokyo
R & D title: Study on high-performance polysaccharide ester derivatives

1. Purpose of R & D

At present, plastics represented by polyethylene, polypropylene, etc., which are used in
a large amount in daily life, are synthesized from petroleum. In this project,
thermoformable biomass-based plastics synthesized from polysaccharides (cellulose,
paramylon, pullulan, etc.) were developed by innovative esterification methods.
Furthermore, an enzymatic polymerization technique to biosynthesize novel
polysaccharides in water condition were also developed as an environmentally friendly
synthetic method. By controlling the type, amount, and position of ester groups to be
introduced in polysaccharides, it is aimed to generate the desirable properties of strength,
heat resistance, long-stability, and durability. The creation of high-performance
biomass-based plastics from a variety of polysaccharides is expected to make a
significant contribution to the effective use of petroleum and the reduction of carbon
dioxide emissions with carbon neutral concept.

2. Outline of R & D

(1) Contents:

Thermoformable biomass-based polymers from polysaccharides such as cellulose,
curdlan, paramylon and pullulan were synthesized with different lengths of ester groups
by the esterification method developed by The University of Tokyo and NEC. On the
other hand, Kyoto University and The University of Tokyo succeeded to synthesize
unnatural polysaccharide, o-1,3-glucan, by enzymatic polymerization method, and
investigated to control molecular weight and productivity improvement. Furthermore,
NEC and The University of Tokyo developed a large-scale production procedure for
cellulose long-short ester derivatives. Aiming to achieve Urushi-black, we studied the
realization of optical properties (lightness=blackness, gloss=reflection) of high-quality
lacquerware.

(2) Achievements:
*Succeeded in synthesizing polysaccharide ester derivatives that can be thermoformed
such as injection molding and melt spinning
* Succeeded in synthesizing materials with thermally superior to PET and nylon
*Succeeded in creating materials with excellent optical properties of zero birefringence
*Succeeded in enzymatic polymerization of a-1,3-glucan
*Succeeded in mass synthesis at 100L scale and was ready for synthesis at 1000L scale
*Succeeded in producing highly decorative products “Urushi-black” with the optical
characteristics and high scratch resistance

(3) Future developments:
* Optimization of the developed polysaccharide esterification method
» Establishment of mass production for polysaccharide ester derivatives
- Examination of usage development utilizing each characteristic



