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Development of Highly-Thermostable Electrodeposition Materials

With the paradigm shift in the development and utilization of energy systems from
petroleum to electricity owing to sustainability considerations, the development of high-
performance electrical devices has become increasingly important. Insulating materials are
one of the key technologies for the practical application of next-generation electric devices
because they must be driven at higher voltages and their complex shapes cannot be coated using
current techniques. Therefore, the development of insulating materials with thermostability
and facile electrodeposition ability is crucial for the production of high-performance next-
generation electric devices. Polyimides are one of the most thermostable polymers with
strong electric resistance, but there had been no report on their electrodeposition. Therefore,
the development of polyimides with electrodeposition ability is expected to be a breakthrough
in manufacturing high performance electric devices.

Thus, anionic electrodeposition coating was successfully performed using poly(amide
acid) or poly(amide acid ester) nanoparticles, which can be converted to polyimides upon
thermal annealing. Hybrid coating using polyimide/bentonite with an inorganic filler content
of 40% was also performed, and the resulting electrodeposition films were thermostable to more
than 450 °C. Cationic electrodeposition materials were also developed by introducing various
dimethyl amino groups on solvent soluble polyimides, because the anionic electrodeposition
materials are subjected to hydrolysis in aqueous media, which shortened the pot life of the
materials.

Electrodeposition materials from lignin are developed because lignin is one of the natural
resources contained in coniferous trees up to 30% in weight, and because the lignin consists of
polyphenolic structures with thermostability. Thermo-responsive or photo-responsive base
generation materials are also developed based on DBU because it is one of the strongest organic
bases used as the catalysts or initiators for lignin composite materials.

There novel materials and technologies are expected to contribute to the progress in
sustainable engineering.
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